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THE FULTON AIRSHIP FLIGHT CONTEST. 
There is no contest of greater interest or importance 

for America than that for the $10,000 prize offered by 
the New York World, .through the Aero Club of Amer­
ica, for an airship race from New York to Albany, 
(lver the course followed by Fulton in the first steam­
boat a hundred years ago. The contest derives its 
importance from several considerations, such as the 
great distance to be traversed; the fact that the route 
of the river must be followed-a most, trying condition 
for aeroplanes; the value of the prize; and, lastly, the 
fact that the, great prestige which will attach to the 
winning of, the contest is likely to bring together sev­
eral of the, world:s most noted aeronauts. We wish to 
draw special" attenthm to this contest, among other 
reasons because ·we see in it an opportunity for America 
to win back:.some of that prestige which she undoubt­
edly lost V\'hen; by her indifference to the claims of the 
Wright brotheJ,'s, she drove them to find more, appre· 
ciative treatm,ent, at the hands of people of an alien 
tongue and rac? For, there is no denying that our 
attitude to the new art, or shall we say the lately­
developed art, of flying has been aitogether. unworthy 
of a country, which claims to be particularly ,solicitous 
of the inventor, and ever ready to encourage the man 
who can present us with a novel and useful idea em­
bodied in practical mechanical form. 

It will be a thousand pities if, when the com�eting 
airships are, sent over the course, it is �ound that 
American machines are conspicuous by their absence. 
In view of the importance of the contest, and the fact 
that it is held in connection with our great Hudson­
Fulton celebration, there should be at least a dozen 
American entries. But the sport of aeronautics is a 
costly one, and to build and tune up an airship or aero­
plane for such a trying contest as this will necessarily 
involve considerable expenditure of money. With one 
notable exception, 'private experimental work in this 
country has been done by men of more or less limited 
means. The SCIENTIFIC AMERICAN knows personally of 
several men whose unquestionable intelligence, wide 
reading, and keen enthusiasm render them admirably 
qualified for experimental, work in this field. They 
B.re hampered, however, by want of the necessary 
funds. 

Now, there is no country on earth where men of 
wealth are more ready to spend their money lavishly 
in the promotion of any sport in which they are inter· 
ested; and we believe there is no field to-day in which, 
for the amount of outlay that would be necessary, so 
much sporting pleasure could be obtained and more 
world-wide sporting fame achieved, than in promoting 
the building of a sufficient number of machines to give 
the United States its proper representation in the forth­
coming contest, al)d insure for this country a reason­
able expectation of winning the Ilrlze. 

The marvelous success of the Wright brothers in 
.awakening the enthusiasm ,of the sport-loving public 
in Europe gives reason to believe that flying may be­
,come the most popular sport of the future, even to 
the extent of holding the public attention and interest 
to the same degree as tlw automobile has done during 
the past decade. Nor will the sport be so full of risk 
as is popularly supposed. Much thought is now being 
given to the question of automatic equilibrium; and 
it is' probable that in a few months' time a machine 
will be flying in this country in which the equilibrium 
will be so perfectly maintained that sudden upsetting 
will be impossible. It will then remain for someone 
�o give us a motor that is as nearly absolutely re­
'liable as anything manufactured by human hands can 
be. When that is done, the airship and the aeroplane, 
and particularly the latter, will present, in the hands of 
a careful manipulator, no greater risks to life and limb 
than the perfected automobile. 

Scientific ADlerican. 
The present time, then, is opportune for a rapid 

development of the sport of aeronautics in this coun­
try; and we repeat that the Fulton contest over the 
New York-Albany course offers an enticing opportunity 
for the wealthy sporting man of this country to sup­
plement the able experimental work of the American 
inventor. 

BinCK ROADS FOR THE AUTOMOBILE. 
A correspondent in Cleveland, Ohio, commenting on 

our recent editorial, "The Highway and the Automo­
bile," calls attention to the fact that there are a great 
many brick roads being laid in the territory adjacent 
tl) Cleveland, and asks our opinion as to their practical 
value. As far as the automobile is concerned, there is 
no question but that a properly-constructed brick 
road affords an excellent surface, in respect of the 
smoothness of running, the tractive adhesion of the 
tires, and the limited amount of tire wear and destruc­
tion. It is certainly superior to the concrete road as 
crdinarily laid. Those who have driven their machines 
at high speed over the Motor Parkway, Long Island, 
cum plain bitterly of both the roughness and the in­
equalities due to the hollows of the surface, the former 
producing a rapid wear of the tires, and the latter 
serving to set up, at anything but very moderate speed, 
excessive vibration. This was so marked at the last 
Vanderbilt Cup Race that several drivers were quoted 
us saying that' there was a marked increase' of speed 
in the car when they left the concrete surface for the 
ordinary macadam. 

The smooth face of the brick is less destructive of 
tires than the file-like roughness of the ordinary con· 
crete surface. Moreover, it is possible to la.y the brick 
with a truer surface than is secured by the ordinary 
contractors' gang engaged in laying a concrete surface. 
To true up the surface of a continuous bed of concrete 
with the exactitude which is necessary to give a 
smoothly riding surface for high·speed or even mod­
erate-speed automobile travel, is a job calling for no 
little nicety of workmanship. 

Provided the brick be of high quality and the foun· 
dations of sufficient depth and thoroughly laid, the 
bricl} road forms an ideal automobile highway. The 
foundation should consist of large broken rock fol­
lowed by smaller stone or a good quality of gravel, 
and a layer of concrete. Upon this should be, a shallow 
bed of sand for surfacing purposes, upon which the 
brick should be laid and carefully surfaced, and grouted 
into place. The sand serves to give a slight cushioning 
effect between the concrete and the brick, and also 
permits of the necessary adjustment of level to bring 
the upper face of the bricks to the true surface. A 
State road of this character, built with a proper amount 
of crown for drainage, should be good for many years 
of service, and would require but little rGpairs, except 
in such sections as are subjected to heavy wagon and 
dray traffic carried on steel-tired wheels. Heavy con­
centrated wheel loads would tend to fracture the hard 
face of the bricks; and unless the bricks were at once 
replaced, the ceaseless hammering of traffic would 
quickly produce a low spot in the road. Even where 
traffic is heavy, however, we believe that, as in the case 
of a macadam road, immediate repairs, made at the 
first indication of a breakdown, would serve to give 
the road, as a whole, a long period of life. ' A good 
combination for a State highway would be to build it 
of macadam with a tarred surface in the suburbs and 
Vicinity of towns and cities, and build it of brick 
through the country districts. Although the first cost 
would be heavy, the saving in repairs (that is, if the' 
supervision were close and constant) and the enormous 
saving in the cost of haulage WOUld, in the course of 
a very few years, constitute such roads a paying, and 
in many localities a richly-paying, investment. 

STEAMSHIP VIBRATION. 

When a modern steamship with a length of between 
700 and 800 feet is running at a speed of 25 knots, 
the friction of the wetted surface of the hull against 
the water tends to overcome the inertia of the 
film of water lying imll),ediately next the hull, and 
gradually imparts to it some of its own motion. The 
action is cumulative; the water at the forward end of 
the ship partaking but slightly of this motion; that 
against the amidship portion moving faster; and the 
film of water against the after part of the hull moving 
faster yet, and at 'a speed of several knots. The water 
immediately against the after hull moves almost 
a!;l fast as the, hull itself; the next layer somewhat 
slower, until, at a certain distance from the ship, the 
water remains inert and unaffected by the ship's mo· 
tion. 

In our issue of December 28th, 1907, speaking 
of the vibration in the after part of the "Lusitania," 
we stated that it was due to the successive tips of the 
wing propeller blades sweeping through this film of 
watt!!- swiftly moving forward, and meeting with a 
temporary resistance greater than that which they 
encountered throughout the rest of their circle of-revo· 
lution. This theory was verified by personal observa· 
tion on the ship, which showed that when the three-
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bladed propellers were making three revolutions to the 
second, the vibrations of the ship were at the rate of 
nine per second, or one to each passage of the blades 
past the side of the ship. 

That the vibration was due to regularly-recurring 
shocks to the propeller, is suggested by the fact that 
during the past season both of the wing propellers 
were disabled by the loss of propeller blades, due to 
the breaking of the bolts by which the blades were 
fastened to the hub. 

While the "Mauretania" was in drydock during the 
past winter, four-bladed propellers of less diameter 
were substituted on the wing shafts, with the result 
that the vibration was entirely eliminated, and the ship 
is now traveling with that perfect smoothness which 
the advent of the steam turbine in marine propulsion 
had led the ocean traveler to expect. Reducing the 
length of the blades has withdrawn the blade tips from 
the, belt, of forward-moving water adjacent to the hull, 
and thereby has eliminated the principal cause of 
vibration. Propellers of the original dimensions are 
being retained on the inner shafts, since these have 
never developed any serious vibration effects. The 
excellent results obtained by making this change on . 
the "Mauretania" suggest that the vibration which 
is observed on other quadruple-propeller turbine-driven 
ships, such, for instance, as the "Yale" and the "Har­
\'ard," might be considerably reduced, if not eliminated, 
by decreasing the length and increasing the number 
of the blades. Experimental work on turbine vessels 
of this character might prove to be well worth the time 
and expense that it would involve. 

WHY NOT THE ELECTRlC FIRE ENGINE 1 
The advent of the high�powered high· speed automo· 

bile leads Chief Binns of the New York Fire Depart­
ment to suggest its possible use as a fire· fighting ap· 
paratus. The idea is not simply to substitute gasoline 
motors fOr horses, but to employ mechanically-pro· 
pelled vehicles carrying electric pumps, which can be 
connected with an electric lighting circuit or any suit­
able source of current, thereby eliminating not only 
draft animals, but all the inconvenience of steaming 
up, carrying coal, and replenishing the coal supply at 
a big fire. Such a plan ought to be carried out, above 
all, in our rural districts. The �re company of a 
country village is rarely if ever of any service, either 
because it cannot reach a fire quickly enough, or be­
cause it is unable to cope with any but the smallest 
fires. Every country village has its electric lights in 
these days. A high-speed automobile carrying an elec­
tric pump could bowl along over ordinary 'roads at' 
twenty-fiye miles an hour and reach a burning dwelling 
almost as quickly as a New York steamer could arrive 
at the scene of a fire. It would be the work of a 
minute only for the fire crew to connect the electric 
pump with the current and play a large stream of 
water on the blaze. The Slipping in of a plug is 
about the only act required. 

Even in those portions of New York city where the 
high-pressure fire service is not as yet installed, Chief 
Binns's idea could be carried out with excellent re­
sults. There is an abundance of electric power in 
every quarter of the city. Protected boxes containing 
electric connecti,ons could be installed near fire plugs. 
An electric pump could be connected with a box as 
easily as a telephone jack is plugged ipto a.switchboard. 

••••• 
The singeing of the nap of the thread is one of the 

most unhealthy operations in the process of spinning. 
The method which has hitherto been in use was to 
pass the thread at a regulated speed between two 
spools twenty to thirty inches apart. On its way from 
one spool. to the other the thread passed through two 
or three gas flames spaced about six inches apart. The 
rate of travel of the thread was sufficiently rapid to 
prevent the thread from burning, but the nap was 
converted into friable carbon and fell off as a grayish 
dust. On 'enterin,g the working room in which this 
operation was conducted, one experienced a feeling 
of heat and of suffocation. The temperature toward 
the end of the day would rise to about 95 deg. F. The 
air was heavy, and charged with the odor of burnt 
thread. One felt an acrid sensation at the throat, 
and a stinging under the eyelids. There should have 
been ample ventilation. Unfortunately the necessity 
of keeping the flames steady forbade all air currents. 
Various improvements have gradually been introduced, 
such as burning gas under pressure, whereby a stead­
ier flame is obtained, which allows. ventilation to be 
provided fot. A new electric process for singeing is 
now being introduced, into spinning works. It is due 
to Mr. Gin, and consists in using the heat radiated 
from an incandescent electric conductor for burning 
the nap of the thread. The conductor consists of a 
long platinum tube, with a slit for admission of the 
thread. The temperature is readily reguleted by 
means of a rheostat. The dust and the gaseous pro­
ducts of combustion are withdrawn by means of aspi­
ratorS. The hygienic advantages of the new process 
are beyond dispute. On the other hand, the results 
are satisfactory from a financial point of view. 



ENGINEERINC. 
It is stated that the greater part of the survey of 

the route of the Hudson Bay Railway has been com­
pleted, about 400 out of a total distance of 465 miles 
having been covered by the locating parties. The new 
road will provide a superior route for the shipment 
of the large and ever-increasing grain supply of the 
Canadian Northwest to European points. 

The total number of boile.r explosions in the United 
States, in 1908, as reported by the Hartford Steam 
Boiler Insurance and Inspection Company, was 470, 
as against 471 in 1907, 431 in .1906, and 450 in 1905. 
The record shows that since October 1st, 1867, there 
have been 10,051 boiler .explosions recorded by this 
company, in which 15,634 people were injured and 
10,884 killed. 

A plan for a tunnel below the St. Lawrence River 
at Quebec was recently submitted to the Montreal 
Board of Trade. It is claimed by Mr. J. S. Armstrong, 
the engineer who made the proposal, that it would 
cost no more than the proposed Quebec bridge, and 
that it would have the advantllge of' presenting no 
obstruetion to navigation. Provision would be made 
for four lines of railroad track and for vehicular traf­
fic. The location ,would be at Quebec, and connection 
would be made directly to Levis at the opposite side 
of the river. 

The British have so greatly improved the White­
head torpedo that the latest type, which ,has a diam­
eter of 21 inches, is credited with' having maintained 
an average speed of 31 knots over a range of 7,000 
yards. The drawback, limiting the usefulness of this 
really wonderful weapon, is that its increased diam­
eter and length will necessitate the entire recon­
struction of torpedo-launching gea'r on all existing 
ships to which it may be furnished. For the new 
"Dreadnoughts," however, it will be entirely avail­
able. 

Among the advantages of the use of steel in pas­
senger car construction are the following: It reduces 
the risk of accident; it is more available than wood; 
it is easier to work; it produces a simpler and more 
artistic appearance; it is easier to keep clean; and, 
when properly designed, a steel car weighs no more 
than OI;le of wood. For the same capacity it' costs 
no more than a wooden car; ,its life is longer; and 
finally the cost of damage suits arising from acci­
dents is considerably less. 

The great Pennsylvania Railroad Company is in­
vestigating, with characteristic thoroughness, the 
question of the most suitable form of overhead trol­
ley construction for its tunnels and terminal station 
at New York. For this purpose it has in operation 
an experimental track, about five miles in length, 
which is divided into nine short sections, each of 
which' is equipped with a different type of overhead 
line. By this policy the company wfll avoid the trou­
blesome and costly delays, which were incidental to 
the early days of operation of the overhead line on the 
New Haven Railroad from Stamford to New York. 

As the result of a proceeding brought by the Forest, 
Fish, and Game Commissioner, the Public Service 
Commission has ordered the railroads which operate 
in the forest preserve of the �dirondacks to burn 
oil in place of coal, through the months of the year 
from April 15th to November 1st. The complete in­
stallation of oil burning is to be effected by April 15th, 
1910. At least four locomotives fitted with oil-burn­
ing apparatus are to be placed in service on these 
roads this summer, for the purpose of familiarizing 
the men with the new fuel. 

The Bessemer & Lake, Erie Railroad, which runs 
from Conneaut on Lake Erie to Bessemer near Pitts­
burg, is said by, the Iron Age to have established 
3, record for low cost of operation and net earnings, 
The average revenue trainload last year was 937 tons; 
and the average trainload from the lake to Bessemer, 
in the busy period of last year, was 1,406 tons, The 
road is 152 miles in length, and nearly 10,000,000 tons 
are being carried over it in a single year. During a 
year of normal traffic it has earned, on an average, 
$26,000 for each mile; the highest net earnings tn a 
single year were about $3,000,000. 

A new motor lifeboat has recently been placed in 
commission at the Sandy Hook life-saving station, 
for duty on the stretch of dangerous coast, 110 miles 
in length, reaching from Sandy Hook to Cape May. 
The lifeboat, which is 36 feet in length, carries a 
six-cylinder gasoline engine, that can drive it at a 
speed of 8 to 10 knots. The weight of the boat when 
fully equipped is 61f:J, tons, It is non-capsizable, non­
sinkable, self-baling, and can carry seventy·five peo­
ple, Capt. Charles McLellan, of the United States 
Revenue Cutter Service; who has charge of the de­
signing and building of boats for the life-saving serv­
ice, believes firmly in the value, of the gasoline motor 
for lifeboat work; and he has equipped a light surf­
boat on the Cape May station with twin screws of a 
new design. 

Scientific American. 
ELECTRICITY. 

The first electric smelting plant in the world in 
which pig iron will be produced on a commercial scale 
if:' about to be installed in Norway. The plant will be 
fitted with an initial installation of two 2,500 horse­
power reducing furnaces for iron ore and two 600 
horse-power steel furnaces. Later it is expected to 
triple this equipment. 

A new chemical fire extinguisher was recently tested 
in this city, to determine its availability for use in 
extinguishing "electric fires." The exact composition 
for the chemical has not been made public, but it is 
stated that it consists chiefly of 'carbon tetrachloride. 
To show that it is a non-conductor, a stream of the 
liquid was played on an arc between terminals of a 
14,OOO-volt circuit without producing any effect upon 
the operator. The chemical was squirted over the com­
mutator of a 5-horse-power direct-current motor with· 
out in the least injuring the armature or field. 

Metal filament lamps are now made so much less fra­
gile that they are being recommended for use on rail­
road trains. The voltage of the train-lighting system 
is usually quite low, and this permits of using short 
filaments, and yet the candle-power of the lamp is 
so much higher that it gives 25 per cent more light 
with '30 per cent less consumption of current than the 
carbon-filament lamp. By using metal-filament lamps 
a lighting outfit that is n()w overloaded may have its 
load reduced, while it is possible to add electrically­
lighted cars to a train in which the lighting outfit is 
already fully loaded. 

It is estimated that three and a half million wooden 
poles used by electric companies in this country re­
quire renewal each year. These poles are perfectly 
sound except at the ground line; and as it costs more 
to renew a pole than to set a new pole, a scheme of 
reinforcing the poles with concrete has recently been 
devised. It consists in bridging the weakened part 
with reinforcing rods driven into the pole above and 
below the decayed portion. Concrete is then molded 
around the pole over the reinforcing rods. In this 
way the pole can be rendered even stronger than it 
was originally and at very little expense. 

The longitude of a vessel at sea is found by 
noting the difference between the time at Green· 
wich or any ot�er standard meridian and that of the 
meridian of the vessel: as determined by observations. 
In order to eliminate error due to inaccuracy of the 
chronometer, it has been proposed, that time signals 
be transmitted at regular intervals from a land sta­
tion, such as the Eiffel Tower. This would do away 
with the use of the chronometer, as the signals could 
be transmitted practically instantaneously to the ves­
sels. In order to test the efficiency of such system, a 
set of signals were sent out from the Eiffel Tower, 
and were received at the Brest Observatory, where it 
was found that the maximum variations were not more 
than half, a second. 

In a paper recently read before the American In­
stitute' of Electrical Engineers, A. B. Reynders dis­
cussed the advantages of the condenser type of insula­
tion for high-tension terminals. When a difference of 
potential is passed across a number of condensers con­
nected in series, each condenser takes its share of the 
stress in inverse proportion'to its capacity. This has 
led to the' making of a terminal constructed of a 
metal tube wrapped with 'paper, and at regular in­
tervals provided with a layer of tinfoil inserted during 
the rolling process. This done, the insulator is turned 
in the lathe so that it is tapered in steps. The result 
is a series of concentric condensers. In order to pre· 
vent a corona effect from the edges of the tinfoil, they 
are protected by metal rings electrically connected 
thereto. By this means it is possible to provide termi­
nals which can be successfully used on' transformers 
of 300,000 to 500,000 volts. A condenser type of insu­
lator has also been made for outdoor use. But in 
this case, instead of the metal rings bell-shaped metal 
caps or petticoats are furnished. 

An interesting demonstration was recently given in 
England of an electric generating plant operated by 
a windmill. The wind wheel was 16 feet in diameter, 
and was mounted ,on a tower 50 feet high. Three tails 
were provided, one at the side being fixed, and the 
other two adapted to be rotated on a horizontal axis, 
so that when they were turned into the vertical plane 
they would hold the wheel into the wind, and when 
turned in the horizontal plane, the fixed tail would 
throw the plane of the wheel in the plane of the wind. 
The two movable tails were arranged to swing out 
of the vertical position, automatically, when the veloc­
ity of the wind rose above a certain amount. A 2-
kilowatt generator was, driven by the wheel at speeds 
varying from 800 to 1,600 revolutions per minute. Six 
switches were provided to control the field circuit by 
throwing, in a resistance when the current gene!'ated 
reached 5, 8, 11, 14, 17, and 20 amperes respectively. 
The current was used to charge a storage battery, 
which could be drawn upon as required for operating 
;. 'arious electrical apparatus., 

SCIENCE. 
It is a. prevalent opinion that if a human being is 

bereft of one sense, one or more of the other senses. 
become more acute, and thus establish a compensa­
tion. The question is discussed with much shrewd­
ness by M. Kunz, director of the Institution for the 
Blind at Illzach-MUlhausen. The results are some­
what surprising. As regards perception of the direc­
tion of sound, there is no difference between the see­
ing and the blind. The average distance at which 
sounds could be heard was essentially the same in 
both classes. The delicacy of the sense of smell was 
rather in favor of the seeing. It is generally supposed 
that the palp of the forefinger of the right hand, which 
is used by the blind in feeling the points in Braille'lil 
system of teaching the blind to read, must be very 
sensitive; but this was found not to be the case. 

One of the most notable discoveries regarding the 
early history of Peru has recently been made by Hew­
itt Myring, an English antiquarian. He collected 2,000 
specimens of pottery and weapons of the ancient 
Peruvians. Remains and relics of the early inhabi­
tants of Peru, which are said by arcnreologists to date 
from 4000 to 7000 B. C., were found by Mr. Myring 
under an old Incas burying ground when he was ex­
ploring 'in the mountains about 200 miles inland from 
Lima. Each grave contained the remains of food and 
glazed clay jugs. The most valuable portion of this 
discovery of antiquities consists of the great urns, 
some of them six feet long and so heavy that it re­
quired three men to carry them. They were found 
buried beside mummies, and the majority of them 
had the features of the dead man or woman deli­
cately carved either on the upper part of the urn or 
on a solid stand beneath. 

Messrs. Cowell and Crommelin, whose calculations 
of the movements, of Halley's Comet are generally re­
garded as the most trustworthy, fixed April 8th as 
the most likely time of the perihelion passage, but 
later they revised their figures, and designate April 
13th as the more corred date. In a recent number of 
the Astronomische Nachrichten, another computer, 
working for a prize, but whose name is not given, fixes 
the date on June 18th. This discrepancy is a little 
disquieting, both because it shows how widely apart 
the results found by two independent calculations 
based on similar data may be, and because it intro· 
duces much uncertainty for those who are searching 
for the comet. In 1835 the computers, who did not 
have as correct data as those now available, hit the 
day Of perihelion passage within two days of the actual 
time, and none of the caloulations was as much as 
one month in error. 

The 'present population of the earth, estimated at 
1,467 millions, is distributed very unevenly. The aver· 
age density of population of the entire land surface of 
the globe is about 31 inhabitants per square mile. 
This total land surface, which slightly exceeds 46 
million square miles, is composed of 28 million square 
miles of fertile land, 14 million square miles of steppes, 
and 4 million square miles of deserts. Ravenstein 
estimates the maximum density of population that 
can be supported by the fertile regions at 207 per­
sons per square mile, and thus (allowing 14 persons 
per square mile to the steppe regions) obtains 5,994 
millions as the maximum population of the globe. 
'The present rate of increase per decade is 8.7 per 
cent in Europe, 6 per cent in Asia, 10 per cent in 
Africa, 30 per cent in Australia and Oceania, 20 per 
cent in North America, and 15 per cent in South 
America. The mean rate of increase for the whole 
earth is 8 per cent per decade. A1 this rate of in­
crease the earth would be completely filled ,,;,ith its 
maximum population of 5,994 millions in the year 
2072, or in 163 years from the present time. 

The mercury vapor lamp with a tube of quartz 
emits a large proportion of ultra-violet radiations, the 
bactericidal properties of which ,were established by 
Nogier and Thevenot in 1906. Courmont and Nogier 
have recently endeavored to utilize this property in 
the sterilization of drinking water. A Kromayer 
lamp, of 9 amperes and 135 volts, was suspended in 
an iron cask filled with water. All bacteria (includ­
ing the coli bacillus and Eberth's bacillus) within 
12 inches of the lamp were killed in two minutes. A 
long series of experiments proved conclusively that one 
minute suffices for complete sterilization in ordinary 
cases, and two minutes when the water is very greatly 
contaminated, either naturally or artificially. The 
water, however, must be clear, in order that the rays 
may pass through it. The elevation of temperature 
if) only a fraction of a degree and the water, after 
treatment, is harmless to plants and animals. Hence 
it appears practicable to sterilize the water supply 
of a city (after clarification, if necessary) by distrib­
uting powerful quartz mercury vapor lamps in the 
reservoirs or .the mains in such a manner that every 
particle of water shall remain two minutes within, a 
few inches of a lamp. 



THE TURBINES OF THE BATTLESHIP "NORTH 
DAKOTA." 

The battleship "North Dakota," which is now near­
Lng completion at the yards of the Fore River Ship­
luilding Company, possesses special interest, not 
nerely because she is our first ship of the "Dread­
)ought" type, but also because she is the first battle­
;hip in our navy to be equipped with steam turbines. 
3he will be driven by two of these, each ef which will 
je of 12,5()0 horse-power. The steam will be expanded 
. n nine stages, and will exhaust to a condenser operat­
ing uIHier 28 inches of vacuum. We present three 
lhotographs, one showing a complete rotor, with 
;he reversing turbine on the forward (in the illustra­
tion) end of the shaft, and the nine stages of the go­
lhead turbine carried upon the same shaft. Steam is 
ldmitted at the far end of the shaft, and tr�vels 
;hrough the successive series until it reaches the wide 
I p a c  e between 

Scientific Arnericat\ 
sion. In the go-ahead steam chest there are twenty 
independent valves, each opening one of the twenty 
nozzles for the first-stage wheel. For continuous run­
ning as many nozzles are opened as will supply the 
right amount of steam for the speed desired, and the 
go-ahead throttle valve is left open, thus giving a full 
pressure in the steam chest. The go-astern steam 
chest has the saIne number of nOl!:zles, but only eight 
of these have valves. In maneuvering the ship, the 
nozzle valves in the steam chest are left open, and 
the speed is controlled by the throttle valve . 

Another marked advantage of this system is that 
there is practically no leakage of steam between the 
ends of the blades and the adjoining surfaces. The 
steam which eScapes past the ends of the blades, of 
course does no work upon them, and in pressure tur­
bines of the Parsons type this leakage, especially in 
the high-pressure elements, is very serious, and shows 

fact that the revolutions may be considerably lower, 
with the resulting advantage that two instead of four 
screws may be used and higher propulsive efficiency 
secured. 

The accompanying illustration, showing a section 
of blading, illustrates the method of assembling and 
holding the blades in place. The blades are manu­
factured from a special bronze, which is formed to the 
desired section by being drawn through a die into 
long bars. These are cut into the desired lengths, and 
each' length is notched or drilled at its ends for attach­
ment to the base and the shroud. The inner ends are 
set in a channel-shaped piece of steel, known as the 
base, the ends of the blades being milled for this 
purpose. At the outer ends the blades are notched, 
and the notches fit into corresponding holes punched 
in a thin strip of steel known as the shroud, which 
passes entirely around the set of blades. When the 

blades have been 

:he last of the 
�o-ahead and the 
last of the revers­
ing wheels, which 
Ipace is easily 
recognized in the 
mgraving by the 
wide gap between 
the wheels. An­
lther engraving 
;hows one-half of 
1 section of the 
�asing, with two 
I:talf sections of 
the fixed blading 
)f the last stage 
of go-ahead tur­
bine, a n d  t h e  
�omplete set of 
reversing blades 
in p I a c e. The 
third photograph 
shows a segment 
of one of the 
wheels, and indio 
cates clearly' the 
method of arrang­
ing the b I a d es 
and fixing them 
in place. 

One-half of a section of the casing with fixed blading 
. in place. 

Segment of wheel, showing method of 
fastening blades . 

assembled, t he 
e n d s  of t h e  
notches are rivet­
ed down over the 
shroud. In. some 
cases the blade!! 
are built up into 
segments by cast· 
ing on a composi­
tion base on . the 
inner ends and a 
shroud on the 
outer ends, the 
blades being held 
during the cast­
ing in a sand core 
with their ends 
projecting. In this 
case the ends of 
the blades fuse in­
to the cast parts, 
thus making a 
practically solid 
piece of the whole 
s e g m e n  t. The 
se g m e n t s  o f  
blades, as thus 
formed, are held 
in the steel wheel 
rings by insert­
ing the b a s  e s 
i n rectangular 
grooves a r 0 u n d 
the r i n g s and 
calking the edges 
of the grooves. 

The Curtis tUl'< 
bine il! what. il! 
knowll as the im· 
pulse type. To 
bring the speed 
of rotation down 
to a ·  practicable 
limit, this type 
is divided into 
several separate 
pressure stages, 
and each stage 
contains three or 
four rows of re­
volving 'buckets. 
A single - wheel, 
impulse turbine 
attains its maxi-

Dnrabllity oC 
Leather. 

The following 
results of a ser­
ies of experi­
m e n  t s recently 
made by M. C. 
Lamb, have espe­
cial interest for 
the manufacturer 
of book leather, 
which is exposed 
to the destructive 
influences of the 
products of com­
bustion of illumi­
nating gas: 

mum e c o n o m y  
when the speed 
of the buckets is 
about half that 
of the s t e a m  
which impinges 
upon them. Since 
a jet of high­
pressure s t e a  m, 
expanded in and 
delivered from a 
correctly-designed 
nozzle, will issue, 
if discharged in­
to a vacuum, with 
a velocity of 4,000 

The rotor, showing the nine stages of the go-ahead turbine and the two stages .of the �o-astern tnrbine. 

l. L e a th e r 
properly tanned 
with alum and 
c h r omi u m  i s  
v e r y durable, 
having a prob­
able useful life of 
three or four 
centuries. 2. The 

feet per second, it is evident that for the buckets to 
attain maximum velocity they would have to move 
with a peripheral speed of 2,000 feet per second. With 
a view to reducing the speed to a practicable limit, 
several wheelS, each contained in its own independent 
steam-tight chamber, are assembled upon the same 
shaft. The live steam is introduced upon the set of 
blades in the first chamber. Here it is expanded down, 
delivering up part of its energy. It then passes 
through a set of nozzles to the second chamber, where 
still more of its energy is given up, the process being 
repeated in each successive chamber upon each suc­
cessive set of blades, until the steam is delivered to 
the condenser. In the nine stages of the "Dakota's" 
tlj.rbines there are four series of blades on the first 
wheel, and three on each of the others. Tbe working 
speed at the blades is about 160 feet per second. 

One of the marked advantages of the Curtis type 
Of turbine is the llicetr of control of the ste�m admis· 
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a marked effect in reducing the economy. In the Cur­
tis type the steam, moving at high velocity, passes 
directly across the surface of the blades, and has no 
tendency to pass around the ends of them. Conse­
quently, not only does practically all the steam that 
passes through the turbine do useful work; but the 
clearances between the blades and the casing may be 
made large, and the danger of contact between the two, 
with its consequent disastrous stripping of the blades, 
is avoided. This clearance varies from % of an inch 
to 2 inches. 

Other advantages are that a smaller number of 
blades is necessary; that the construction of the blad­
ing may be made considerably stronger; separate cruis­
ing turbines are not necessary; the amount of power 
developed on the shaft is under close control, being de­
termined by closing down the required number of noz­
zles; a lower pressure is used in the interior of the 
cylinder; and, perhaps most important of all, is the 

use of tannin in 
conjunction with chrome alum greatly diminishes the 
durability of the leather. 3. The best vegetable tan­
ning agents for book leather are those which contain 
pyrogallic acid, such as sumach, algarobilla, chestnut 
extract, and mirobolan. 4. Acid dyes applied to book 
leather should be prepared with volatile organic acids. 
5. Basic dyes should not be "fixed." 6. Varnishing with 
shellac or albumen affords the best protection against 
destructive influences. 

., ... 
At the recent meeting of the New York Branch of 

the Associated Clubs of Domestic Science, Dr. Harvey 
W. Wiley, chief of the United States Bureau of Chem­
istry, urged that the nation can control only the inter­
state commerce phase of the pure food question and 
that the benefits of the agitation on this question will 
be enjoyed. only after State legislatures are compelled 
to recognize the danger in impure and adulterated 
foods and to provide against their l!alC, 
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THE EYES OF ANIMALS. 
BY PERCY COLLINS. 

'rhe late Sir William H. Flower, sometime direetor 
of the British Museum (Natural History ) ,  once ex­
pressed the opinion that it was impossible to over­
estimate the benefit that would eventually accrue to 
science from a thorough and systematized knowledge 
of eye-anatomy among the lower orders of animals. 
Such a knowledge, he added, would revolutionize the 
classific'A.tion of the animal kingdom, and reinstate it 
upon a basis of unassailable fact. Year by year, this 
conviction has been gaining strength in the minds of 
certain advanced exponents of zoological science, on 
the continent of Europe and ( more especially ) in 
America. Moreover, in this connection it is pleasing 
to note that art and science have formed an alliance 
-the Old World supplying a skilled delineator in the 
person of Mr. Arthur W. Head, F. Z. S., of London, the 
New World the keen scientific element. In the United 
States, Mr. Head's studies and records have already 
aroused the greatest enthusiasm; and a movement, 
organized and headed by Dr. Casey A. Wood, presi­
dent of the �merican Academy of Ophthalmology, is 
on foot with the object of securing capital which 
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unremitting labor upon his self-imposed task, Mr. 
Head's drawings have cost him nearly $15,000 in cash 
to obtain. But Mr. Head is now working as an artist 
in collaboration with Dr. Casey A. Wood, the well­
known eye-scientist of Chicago. Eventually, his com­
pleted series of drawings are to be published in colors, 
in the form of an atlas; and although Mr. Head re­
sides and worn in London, the United States will 
preseR the results of bis labors to the world of sci­
ence. 

Most persons who lack ophthalmic kllowledge find 
it a difficult matter to understand the exact part of 
the eye which is represented in a drawing by Mr. 
Head. It should be explained, therefore, that the 
paintings represent what is known as the "fundus 
oculi"--not the exposed part of the eye, visible under 
normal circumstances, but the interior or back of the 
eye-ground. In other words, if we regard the eye­
ball as a hollow sphere, the center of the inner wall 
most distant from the observer is the part which the 
pictures present. To obtain a view of the fundus 
oculi a special optical instrument, known as the oph­
thalmoscope, is necessary; and when the reader thinks 
of the constant movement of an animal's eye, he will 

theory that the presence of numerous blood-vessels in 
the eye is concomitant with a high type of life. After 
a hasty glance at this picture, many medical men 
would probably conclude tliat it was intended ,to repre­
sent a human eye under conditions of disease. In­
deed, the eye of the chimpanzee comes nearest to the 
eye of man ; and, as Mr. Head has pointed out, those 
unscientific persons who may wonder what sort of 
use his labors, can serve will find a striking answer 
to their inquiry if they compare this painting of an 
ape's eye with the representation of a negro's eye; 
or, better still, if they ask a scientific friend to let 
them glance through an ophthalmoscope at the fun­
dus of a living human eye. Those who admit the 
Darwinian theory of evolution will find the extraor­
dinary similarity which exists between the eye-grounds 
of ape and man of profound interest and significance_ 

Fig. 2.-In this picture Mr. Head has faithfully por­
trayed the eye-ground of the African elephant. It is 
pale straw-yellow color, covered with irregular brown­
ish rod-like markings, the whole producing a pretty 
tessellated effect. The disk is pale gray. Few blood 
vessels are evident'-the elephant possessing, in the 
opinion of Mr. Head, the comparatively simple eye of 

FIG. 1. -The fundus oculi of chimpanzee, very similar to that of the negro. FIG. 2.-The eye-ground of the African elephant. The compara.­
tively Simple eye of prehistoric survival. 

FIG. S.-Showing the more highly developed eye 
of the African lion, with many blood vessels. The wavy patch to right is the area of vision. 

FrG. 4.-Right eye of the Mississippi alligator. Direct image. Opaque 
nerve fibers radiate from all sides. 

FrG. 5.-The eye of the tigrine frog. Ramify­
ing blood vessels are evident. 

FrG. 6.-The eye-ground of the strange bird kiwi. White disk covered 
with rods of the pecten. a fold not developed in mammals. 

shall enable Mr. Head to make drawings of the eyes 
of ,all known birds-such drawings to be classified 
and published at the earliest possible date. 

The object of the present article is to place before 
the readers of the SCIENTIFIC AMERICAN a brief account. 
couched in popular terms, of Mr. Head's labors, and 
of his achievements to the time of writing. For, be 
it noted, Mr. Head is no upstart naturalist with a 
novel theory formulated to tickle the fancy of the 
momenL He commenced to study and delineate the 
eyes of mammals, birds, reptiles, and fishes as long 
ago as 1892; and he has thus been engaged in the 
work, without intermission, for a period of nearly 
seventeen years. He has already made finished draw­
ings, })y the erect method, of some 250 mammals and 
reptiles, and these include at least one example of 
the normal eye of every order, Oetacea (1. e. , the whale 
kind ) alone excepted. In addition to this, Mr. Head 
has actually completed drawi:Hgs of a large number 
of birds' eyes, these forming the foundation of the 
vast collection which, it is hoped, will ultimately be 
80mpleted and supply the key to bird-classification on 
truly scientific lines. Apart from his expenditure of 

Illustrations copyrIght by A. W. Head 
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be able to form some idea of the time and patience 
evoked in Mr. Head's work. Morllover, observations 
must be made under special conditions, a strong shaft 
of light being directed into the eye of the subject, 
which is confined in an otherwise dark chamber. Mr. 
Head tells us that he has spent several weeks in ac­
customing a caged animal to his presence, and to 
the brilliant shaft of light, before he could take the 
first peep through his ophthalmoscope. 

We may now briefiy describe the figures ( photo­
graphs from Mr. Head's original drawings) which 
illustrate this article, mentioning the special points 
of interest in each. 

Fig. I.-The fundus oculI of the chimpanzee is choco­
late brown in color, very similar to that of a negro. 
The disk is red, showing a strong gray refiex round 
the macula lutea, 1. e., the wavy patch to the right 
of the picture, which is the area of vision, where 
mirages are sharply defined. The veins are indicated 
by the thicker streaks converging upon the disk, 
while the thinner streaks represent the arteries. It 
should be noted that the veins are highly reticulated 
and ram11led-a condition in accord with Mr. Head's 

a prehistoric survival. Moreover, great atrophy of 
the optic nerve is present, a condition which, while 
normal in the elephant, would mean well-nigh total 
blindness in a man. 

Fig. 3 .:.....In the African lion we have a far more 
highly developed eye, with many blood vessels. The 
eye-ground is emerald green in color, mottled all over 
with bright golden-yellow blotches, with tiny brown 
dots in their centers. The optic disk is pale red, 
and forms a cup, into which the retinal vessels dip 
on all sides. 

Fig. 4.-This shows us the eye-ground of the Mis­
sissippi alligator. It is bright yellow, verging to 
orange toward the outer region, where are scattered 
a number of black, wavy markings such as are present 
in the diseased condition of the human eye described 
as retinitis pigmentosa. The whole eye-ground is stip­
pled over with irregular patches of gray, while the 
disk is white, with a mass of black pigment in the 
center and rouIld its edge. A number of opaque nerve 
fibers radiate from all sides. 

Fig. 5.-This illustrates the eye of a reptile, viz .• 

the tigrine ,frog. The fundus ocuU Is warm gray hl 



color, blotched all over with bright orange-red patches. 
The oblong disk is white, surrounded on both its long 
sides with a mass of coarse, opaque nerve fibers. 
Ramifying blood vessels ·are evident. 

Fig. 6.':"-In this picture we have the eye-ground of 
that strange Australian bird known as Mantell's 
apteryx, or the kiwi. The fundus oculi is brick · red 
in color, stippled all over with a duller red; Toward 
the upper portion of the area several bright red cho­
roidal vessels are evident. The white disk is covered 
with the rods of the pecten-a peculiar fold project­
ing inward from the choroid through the retina. The 
pecten is a structure wh},ch is not developed in mam­
mals. It carries the nutrient vessels of the retina, 
and may be alternately filled with and emptied of 
blood at short notice. In a word, it is a special gland 
which nourishes the eye with blood-blood being 
as necessary to the eye , for sight as it is to the brain 
for thinking. 

Now although the pecten had been identified in the 
eyes of all other birds, it was supposed to be absent 
from the eye of the kiwi, until discovered by Mr. 
Head in the year 1900. The structure is very' dark 
brown in color, cone-shaped, with coarse nerve fibers 
all round it. It comes nearly up to the lens ; and 
as it originates low down in the eye it is apt to be 
mistaken for part of the iris, which it resembles ex­
actly in color. This peculiarity, as we ,have said, led 
to the actual statement that the kiwi was the only 
bird without a pecten in its eye, until the error was 
corrected by Mr. Head. 

In �describing the above-mentioned · pictures, it has 
already been shown that the normal condition of the 
fundus oculi in certain animals resembles a quality 
which, in the human eye, would _ indicate the pres­
ence of disease. . Medtcal men will , at once recognize 
this fact whell looking at Figs. 1, 2 and 3, for exam­
ple. Mr. Head's pictures should therefore llrove to 
be of considerable assistance. to oculists in enabling 
them to form correct diagnoses in several diseases of 
the human eye ; they should also become of great 
importance to professors and . students as a means of 
readily imparting and emphasizing instruction. 

The whole subject of the eye and the power of 
visicn is 'fraught with fascinating interest. This 
statement applies especially to birds; In a prelimi­
nary paper on his studies, Dr. Wood tells, albeit in 
scientific language, an entrancing story of the miracle 
of a bird's eye, and whets the appetite of the reader 
for the revelations which will be made subsequently 
in the magnum opus for which Mr. Head's series of 
pictures is being prepared. Dr. Wood insists that 
bird vision is the very highest expression of eyesight. 
Beginning with the eyelids, he dilates upon the fact 
that in addition to the true upper and lower lids, 
birds possess a third eyelid, such as is found in rep­
tiles, but only as a vestige in mankind. With this 
third eyelid a bird protects its eye when fighting or 
seeking food-swiftly drawing down the curtain, as it 
were. Simulq..neously with the sweeping of the third 
eyel id across the eyeball, a special gland comes '  into 
play, shedding a copious supply of tears, which dis­
infect and cleanse the corneal surface, of foreign bodies. 

The retina and the optic :nerve are very highly de­
veloped in the bird's eye, and closely reseinble man's. 
But some birds possess a double macula, or visual 
area, in the eye, so that they are able to see before 
and behind at the same time. This double macula, 
which furnishes stereoscopic vision, and all the ad­
vantages of binocular sight, doubtless explains the 
wonderful range and accuracy of the monocular eye­
sight of eagles, hawks, and vultures. Another · nota­
ble feature of the bird's eye is the big muscle which 
encircles the globe, enabling its shape to be changed 
in accordance with the distance of objects which are 
being regarded. In a word, this muscle ' enables the 
eye to be converted instantly from a telescope into a 
microscope. Thus is it that a bird can see a tiny 
object at a distance of a mile, and can still pick up 
from the ground seeds so minute that the human eye 
could only distinguish them from dust with the aid 
of a magnifying lens. 

The brightness of a bird's eye must have often at­
tracted the attention of the reader. This characteris­
tic is accounted for by the , fact that practically every 
bird has a cornea ( or horny, transparent membrane 
through which the light passes) much more conical 
than man's. Besides accounting for the brightness 
of the eye, the conical cornea explains in large meas­
ure. the wonderful power and range of the vision. All 
these and many other points of entranCing interest 
relating to birds' eyes and birds' vision are discussed 
by Dr. Wood in his preliminary paper. 

In conclusion, a word must be added as to the 
adventurous side of Mr. Head's experiences as a de­
lineator of animal's eyes. To examine at close quar­
ters, and for lengthy pel'iods, the eye of a lion or an 
alligator calls for courage of no common order on the , 
part of the student. These with elephants, hyenas. 
bears, and snakes are a few of the beasts whose eyes 
have, been studied and portrayed by this dauntless 
artist. A lion being held only by a chain, Mr. Head 

Scientific America� 
tells how his cheeks were wet, and his mustache 
dripping, with the moisture of the animal's breath. 
In spite of the lion'.s resentment, Mr. Head calmly 
continued his investigations and · drawing until sud­
denly the great beast broke away with a roar and 
romped round the building, greatly to the discomfort 
of the artist and the two keepers within, and to the 
alarm of the crowd without. The darkness of the 
shed was in favor of its human occupants. The lion 
was at length cornered ; and Mr. Head escaped with 
nothing more serious than a long scratch upon the 

·back of his hand. 
Mr. Head ran a gr�ve risk in order to secure his 

drawing of the eye-ground of the Mississippi alliga­
tor in the London Zoological Gardens. Although the 
reptile had been in captivity for a considerable . period, 
it remained quite intractable, and was in every re­
spect a most . undesirable subject for close study. 
However, the tank in which it lay was drained, a 
rope was passed around its huge jaws to prevent it 
from snapping at the investigator, and the creature 
was held in position by a number of keepers. Mr. 
Head then spread out his materials, lay down on a 
plank beside his gigantic subject, and so commenced 
his labors-alternately peering through the ophthal­
moscope into the depth of the alligator's eye and trans­
ferring to paper what his investigations revealed. 

Some of Mr. Head's drawings of animals' eyes were 
exhibited in the science. s'ection of the Franco-British 
Exhibition. The artist was awarded both a gold and 
a silver medal. Mr. Arthur W. Head has WOUld-be 
correspondents· in , many parts of the world, and he 
desires it to be known that his address is 26, Dornton . 
Road, . Balham, London, Ellgland. 

. . . , . 
Alumlnlu:rn Coins. -

In 1907, the French government proposed to replace 
the br.onze pieces of 5 and 10 ' centiines with coins of 
pure nickel, but the project was abandoned because. ' 
of the expense which it involved. This objection does 
not apply to the present proposal to substitute aluin:i� 
nium for bronze. 

Aluminium is a bluish white metal, which , is very 
malleable when pure. In hardness and tenacity ' it is 

· comparable with silver. Experiments in abrasion con� 
ducted at the French mint have proved that aluminium 
coins will Qe less rapidly worn by use than coins of 
gold, silver, or even bronze. Aluminium has a metal­
lic · ring and is unaffected by exposure to the air at 
any ordinary temperature. Its extreme lightness is 
another advantage. It is only 2.56 times heavier than 
water and is four times· lighter than silver. Hence 
aluminium coins could be carried in considerable quan­
tities without inconvenience and they would be easily 
distinguished from , silver cains by their lightness. 

The total nominal value of the bronze 5 and 10 
centime pieces in circulation is estimated to be' about 
56 million francs ( about $10,800,000) .  According to 
Cosmos, it is proposed to replace some 50 milllon 
francs' worth of these coins with aluminium coins of 
the same denominations, to the nominal value of 63 
million francs, this expansion being made to meet the 
normal increase of demand during the ten years al­
lowed to accomplish the substitution. The aluminium 
coins are to have the same diameters as the bronze 
coins, about 1 inch and 11A, inch, but they will weigh 

, only 2 and 3 grammes ( about 31 and 46 grains) , while 
" the bronze pieces weigh 5 and 10 grammes ( 77 and 

154 grains) .  About 2,000 tons of aluminium, wortll 
44 cents a pound in blanks ready for stamping, will 
be required. This represents an outlay of nearly 11 

, million frltncs, which the cost of minting will increase 
to 12 million francs, but this will be more than 
covered by the profit 'derived by the government from 
the expansion of the currency, without counting the 
revenue derived from the sale of the 5,000 tons of 
bronze obtained by melting the old coins. 

.. � . . . 
Wine Making In the Province of Shantung, China. 

Near Tsingtau, in the Province of Shantung, Chilla, 
chiefiy on the southern slopes of the Laushan Moun­
tains, large quantities of grapes are grown, a varlety 
much resembling the Tokay grape of California being 
the commonest. A kind of sweet water grape and one 
named "Markobrunner" are also grown, but blue and 
black grapes are unknown in the region. The grapes 
are sent to Shanghai and other places for table use, 
but no attempt to turn them into wine is made. 
. In the Chefoo district of northeastern Shantung, 
the hills surrounding -the city of Chefoo have been 
terraced and a large winery has been in operation for 
several years. It is said that white and red wines, 
as well as champagnes, have been ' made, but none 
has yet been offered for sale. As the making of wfne 
bas been going on for ten years, there is a large quan­
tity on hand, and it is said that the wine is to be put 
on the market this year. The wine is to be sold in 
China only, and, considering the amount of money 
that has been expended, the price will probably be 
pretty high. The hill-land near Chefoo was bought 
by it rich ' Chinaman and grapes from the principal 
wine-producing countries of · Europe were planted 
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under tlie sUl'ervislon ol a European expert, who still 
has charge of the viney�rds and winery. More land is 
being bought and planted, but, other Chinamen hav­
ing embarked in the business, the price of suitable 
land has gone up c0J:!.siderably. It is reported that 
some of the vines have been attacked by phylloxera, 
but most of them seem immune to the pest. The 
winery is in the environs ·of Chefoo and the wine is 
stored in large casks, made in sections in Austria and 
put together in Chefoo. Each barrel is marked with 
the kind of wine contained in it and the year of pro­
duction. The cellars in ' which the wine is stored are 
below the level of the sea and at first were fiooded, 
frequently. Now they are lined with concrete. Two 
years were expended in their construction. 

. , . ,  . 
The Current Supplement. 

. The general principles involved in the design of a 
vessel are excellently set forth by the famous ship­
builder Leslie Denny in the current SUPPLEMENT, No. 
1737. The 'recent fiights of the Zeppelin airship 
are discussed. The best-known type of friction 
brake for imposing an artificial load · on engines 
in order to measure their horse-power is the wide­
ly-used and much-abused ProIiy brake. G. Everett 
Quick writes instructively on the ·�ubject of USing the 
Prony brake in practical testing. Underground tem­
perature and radium is the subject of a paper .by the 
distinguished geologist Prof. John Joly; This year, as 
the subject of his course . of . lectures at the Royal In­
stitution, Prof. Sir Joseph J. Thomson selected the 
properties of matter. His first lecture is summarized 
in the current SUPPLEMENT . . How narrow-gage rolling 
stock may be handled on broad-gage railroads is told 
by the · Engllsh 'correspondent of the SCIENTFIC AMERI­
CAN. ' Caligula's galleys in Lake Nem! is the subject 
of a .scholarly article in which the secret of the waters 
of Nemi is explained. Prof. Jacob Reighard begins an 
exhaustive treatise on the photographing of aquatic 
animals in their natural environment. 

• 1 . 1  • 
. Testing Ga80Dne Cor AutomobUe Engines. 

BY BAl'IDOLPH BOLLING. 
Every consumer of gasoline for automobile engine 

use should know how to test gasoline. As everyone 
knows, gasoline is a petroleum distillate ; it is among 
the numerous oils that come over when crude petro­
leum is subjected to · distillation. In the trade gaso­
line is known as 64-degree, 72-degree, and 86-degree. 
This standard is based on the Baume hydrometer 
scale, which in turn is based on the specific gravity 
of water, wMch is 1.000 at 60 deg. F. Baume for con� 
venience sake made salt solutIons of 10 per cent, 20 
per cent, and ·so on, and got out an empirical scale 
on this basis. The only practical way, therefore, to 
see if gaSOline is up to the test you desire to use, is 
to take its specific gravity. This can be done in 
three ways-first, by the pycnometer or so-called spe­
cific-gravity bottle ; second, by the hydrometer, which 
is standardized on the stem of ' the tube to read de­
grees Baum6 ; or, third, by the Westphal specific­
gravity balance. Of these three methods the West­
phsJ balance is by far the most accurate and conven­
ient. With the pycnometer a high-grade analytical 
balance is required and some knowledge of the metric 
system and manipulation. With the hydrometer you 
cannot be sure that the graduations given by the 
manufacturers are correct. With the Westphal bal­
ance all these trouples vanish. You have a neat 
physical instrument, held in a small wood box and 
the most accurate system of measuring specific grav­
ity ,known ' to science ; besides, the instrument is sold 
at an exceedingly low price by chemical and physical 
supply houses. If the reader has on file the SCIENTIFIC 
AMERICAN SUPPLEMENT of March �lst, 1891, he will find 
an exceedingly good cut of this apparatus in use with 
special cooling or h-eating device, that is ordinarily 
not required, as all that � is necessary is to chill the 
gasoline to 60 deg. F; and take the reading.. On using 
the Westphal balance, the instrument is adjusted so 
that the needle points match. Then the glass cylin­
der is filled with gaSOline and the riders suspended on 
the arm until the needle points again match. The 
specific gravity can then be read off the arm directiy. 
In order to convert specific gravity into degrees Baume, 
at 60 deg. F. : 
Specific Gravity. , Deg. Baume. 

0.7'177 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 
0 .7734 . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  51 
0.7692 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  _ 52  
0.7650 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53  
0.7608 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 
0.7567 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 
0.7526 . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  56 
0.7486 . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . .  57  
0.7446 . '  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58 
0.7407 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  59 
0.7368 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60  
0.7000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 

This test of gasoline by taking the specific gravity 
Is the only one that can be depended on. 
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A CORRECTION FROM PANAMA. 
To the Editor of the SCIENTIFIC AMERICAN : 

On page 118 of the current volume of the SCIENTIFIC 

AMERICAN is shown a picture entitled "New Police 
Headquarters." People seeing this illustration will 
think us a rather unruly lot to require such a large 
general police office. The building is really the new 
administration building, and houses the offices of the 
governor of the Canal Zone, the sanitary departments, 
the quarantine offices, the police offices, the collector 
of revenues, customs and posts, the office of the secre­
tary of the Commission and of the Canal Record and 
a pay office. 

On page 119 is shown "one of the better-class resi­
dences." This is in no way one of the "better-class" 
residences, but is one of plain boards, cheaply con­
structed and shoddy in every particular. "Better­
class residences" in Panama are of stone, brick, ce­
ment or mamposteria ( a  sort of mixture of large and 
small stones and mortar) . 

Thinking you might wish to correct so false an im­
pression as the illustrations will no doubt make, I am 
taking the liberty of sending you this information. 

AIicon, Panama. E. C. McFARLAND, Chief Clerk. 

RAINMAKING BY EXPLOSION. , 
To the Editor of the SCIENTIFIC AMERICAN : 

In your issue of March 27th you criticise severely­
and perhaps justly-attempts to create precipitation 
by means of explosions in the upper atmosphere. But 
have you touched the root of the subject? 

There is water in the shape of vapor at some alti­
tude everywhere, even over the most arid parts of 
the globe. This has been well proven. To cause its 
precipitation, all that is needed is a local fall of tem­
perature in the moisture-laden layer to the dew point, 
and perhaps the presence of a certain amount of dust 
particles or their equivalent. Such a fall is brought 
about naturally by impact, either against a cold layer 
above or below, or the chilled slopes of a mountain 
range or peak. Such impacts result , from complex 
moveD;lents depending upon the rotation of the globe 
on its axis and around the sun, and upon the aerial 
tides produced by the sun and m oon. 

You are doubtless quite right in assuming that no 
explosion effected by any human means would be 
powerful enough to act as a substitute for any of the 
above-mentioned processes in their entirety. But, is 
it not possible that an explosion, or some other im­
pulse correctly applied at the right place and time, 
would produce a sudden local change of .conditions 
sufficient to start in movement a chain of phenomena 
that would naturally lead up to a precipitation ? That 
is perhaps all that we can hope to do. The forces 
about us, and particularly those that operate upon 
the atmosphere, are continually in a state of unstable 
equilibrium. The air lies ( or moves) in layers, each 
of which differs in density, in temperature, in chemi­
cal compositIon, and in content of vapor. All the ma­
terials for a downpour exist. One will surely occur 
as soon as the proper conditions are brought about. 
The change has its inception in some small incident 
involving the expenditure of but an insignificant 
amount of external energy. The rest follows as a 
matter of course. 

The use of explosives is simply an effort to start 
natural forces into motion, to change their direction, 
or to aIfer the procession of events to our advantage. 
That success is attained so seldom is probably due to 
the haphazard method of conducting the experiment. 
Before such an attempt, the condition of the air above 
the locality selected should be carefully studied, with 
the object of ascertaining as correctly as possible the 
altitude at which the moisture-laden layer exists at the 
time, the general course in which it is traveling, the 
temperatures above and below it, the effects of sur­
rounding topography, etc. These known, is it not 
likely that explosions from captive balloons at the 
proper altitude would initiate movements culminating 
naturally in precipitation ? 

There are other agents also that might advantage­
ously be employed. Take the case of a locality in some 
arid region, say western Kansas or eastern Colorado. 
Assume that experiments with kites and captive bal­
loons proved that during July a moisture-laden strat­
um, traveling northwestward at an altitude of a mile, 
was generally to be found. Above and below it the 
air would have different temperatures, . density, and 
direction. Now, what would happen if a shell, loaded 
with liquid air, was exploded at the right point in, 
above, or just below the layer containing the sought­
for moisture ? A trained meteorologist could perhaps 
answer the question. 

That man will in time Qbtain sufficient knowledge of 
the phenomena of the upper ' air to enable him to 
produce precipitation almost at will, and almost any­
where, is the belief of many thinkers. The subject 
is one that might advantageously be taken up by the 
Carnegie Institution of Washington. We need spe­
cific information as to local atmospheric conditions 
throughout the year over regions where the rainfall 
is deficient. With this carefully collected and studied, 
there are probably several ways by which the natural 
course of the phenomena may be altered, at a trivial 
expenditure of external energy, and desired effects 
produced. THEODORE F. VAN WAGENEN. 

Zacatecas, Mexico. 
. .  , .  

FORMULlE FOR OBTAINING INTEGRAL SIDES OF 
RIGHT-ANGLED TRIANGLES. 

To the Editor of the SCIENTIFIC AMERICAN : 
In a recent edition of the SCIENTIFIC Al\iERICAN there 

appeared several formulre, derived by Dr. Hands, of 
Victoria, B.  C. , for obtaining integral sides of right 
triangles. While these formulre are very ingenIoUS, 
they distinguish two cases, namely, odd and even. I 
venture to suggest the formula n' + 1, where n2 + 1 is 
the hypotenuse, and n2 - l one leg, irrespectively of 
the character of n. The second leg is necessarily 2n. 
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Thus n = 2 gives 5, 3, and 4. 
n = 3 gives 10, 8, and 6.  
n = 4  gives 17, 15, and 8.  
n = 5 ' gives 26, 24, and 10,  etc. 

When n is odd, the results may be divided by 2. When 
n = 1, the hypotenuse and leg are equal and coincide. 

JOSEPH F. RITT. 
College of the City of New York. 

To the Editor of the SCIENTIFIC AMERICAN : 
Dr. Hands's interesting letter has put me in mind 

of a small investigation of my own, which may or 
may not be original. 

There exists a general type of quadrilateral figure, 
which may be called a birectum, having two opposite 
angles right-angles, and consequently , 

a2 + d2 = b2 + c2 .  
Find a general method by which integral values 

may be provided for a, b; c, d. 
From the question, we have 

a2 - c' = b' - d"  
or ( a - c ) ( a + c) = ( b - d) ( b + d )  

It is clear, therefo!'e that the process will consist in 
factorizing some number in two different ways. 

Moreover, a little consideration will sh()w that, in ' 
both cases, the factors must differ by an even num­
ber [since, for instance, ( a + c) = ( a - c )  + 2c] . 

No prime number gives two factorizations; but take 
an odd number, such as 15, that is not prime. 

We have 15 = 3  X 5 = 1  X 15. 
The factors differ by 2 and 14 respectively, and so 

we may write the equation of factors 
( 4 - 1 ) ( 4 + 1 ) = ( 8 � 7 ) ( 8 + 7) 

whence 4' - 1' = 82 - 7' 
and 4' + 7' = 82 + p 

In the case of an even number. such as 24, the fac­
torization 1 X 24 gives a difference of an odd numbe� 
between the factors, and so is unsuitable. 

But 24 = 4 X  6 = 2  X·12 
whence ( 5 - 1) ( 5 + 1 ) = ( 7 - 5 )  ( 7 + 5 )  52 - ,I' = 72 - 52 

or 5" + 5' _ 72 +.1' 
[The factorization 3 X 8 would be unsuitable.] 
And so in other cases. 
It will be noted that a circle can always be described 

about a birectum. 
IMMO S. ALLEN. 

London Institution, Finsbury Circus, London. 

Motor-Boat Races at Monaco. 

The motor-boat races at Monaco last week were very 
. interesting. Among the competitors were the "Dixie 

II .," which won the international race in Long Isl­
and Sound .last fall, and the "Standard," another new 
American boat. with very powerful double-acting gaso­
line engineS. 

The chief race, the first day. was for the prize of 
Monte Carlo. This race was . for the high-powered 
racers, and was over a 50-kilometer ( 31.07-mile) course. 
There were five starters, the first boat across the line 
being the "AlIa-Va," which was of the hydroplane 
type. The "Panhard-Levassor," Which has the same 
power plant as last year. namely, four 4-cylinder, 120-
horse-power motors connected together in pairs and 
driving twin propellers. crossed the line second; and 
was closely followed by the "Wolseley-Siddeley II." 
The last-named boat quickly overhauled the Panhard, 
and was in fi,rst place before the first round was half 
over. The "AlIa-Va" abandoned the race in the first 
round. The "Wolseley-Siddeley" and the "Panhard" 
ran a very close race. The "W olseley" increased her 
lead up to the last round, but in this round the "Pan­
hard" gained three seconds. and at the finish she wail 
showing greater speed than at any other time. The 
"Dixie 11 ." could not be driven at full speed on ac­
count of the rough sea. The official times of the Eng­
lish, French. and American boats were 49 minutes 
4-5 second ( 37.95 miles an hour ) ; 49 minutes 14 3-5 
seconds ( 37.85 miles an hour ) ; and 1 hour 28 min­
utes 2-5 second ( 23.08 miles an hour ) . The failure 
of the "Dixie" to make her usual speed on account of 
the rough sea was a disappointment to American en­
thusiasts. Those interested in hydroplanes were also 
shown that these speedy craft could not operate in 
rough water. The pounding of the waves against 
their fiat bottoms would soon demolish them. An in­
cident of the first day was the sinking of the German 
racer "Prince Heinrich." This boat was built and 
launched in seventeen days. but she was so fiimsy 
that the hull split open and the boat sank. All the 
crew were rescued. Another race on the first day. 
April 5th, was for single-cylinder cruisers. A 50-kilo­
meter course was covered by the "Sizaire-Naudin" in 
1 :  43 : 13, and the "Nautilus-Anzaui II." was second in 
2 : 12 : 33.  

The second day was taken up with races for the 8-
and 12-meter cruisers. These races were run under 
good weather conditions, although the sea was more 

or less ' agitated. FiftElen boats started in the 8-meter 
cruiser race, and six abandoned the race before it 
was half over, one of these' being Mr. Moore-Brabazon's 
"Braban!)onne," which was the favorite. The race 
was won by another English boat, the "Gyrinus II. ," 
which was built and engined by Thornycroft. She 
covered 50 kilometers ( 31.07 miles ) in 1 hour 31 min­
utes 53 seconds. at an average speed of 20.29 miles an 
hour. The "Fleur-d'-Eau," a Swiss boat, was second, 
and the "Excelsior Buire V.," a French boat, was 
third. In another 50-kilometer race, in which ten 
boats started, there were fQur hydroplanes. All of 
these craft suffered from vibration and pounding of 
the waves. The race was won by a boat of the ordi­
nary type, the "Liselotte," the hull of which was built 
by Tellier and fitted with Mercedes engines. The 
time was 1 : 6 : 37-an average speed of 27.98 miles an 
hour. The Fauber hydroplane, fitted with a Motobloc 
engine, was second in 1 :  16 : 11 ; and the "Ricochet XII." 
third in 1 : 22 : 29.  The 12-meter boat race was won by 
the "Delahaye" hydroplane, which shot ahead at the 
start and maintained its position to the finish, al" 
though buffeted by a heavy sea. The time of the win­
ner was 1 : 13 : 55. The "Alexander-Mercedes II." was 
second in 1 :  23 : 46, and the "Megevet-Picker IV." third 
in 1 : 24 : 50. 

On the morning of the third day three 18-meter 
cruisers covered the 50-kilometer course in fast time. 
The sea was calm. which enabled them to make an 
excellent performance. The winner was the "Chanti­
cleer," fitted with a Brasier engine, its time being 
1 : 9 : 2. The "Tele Mol'S" was second in 1 : 13 : 50 ;  and 
the "Lorraine" third in 1 : 28 : 20. In the afternoon the 
eliminating contest for the French boats for the In­
ternational Grand Prize Race was hdd. The "Pari� 
bard" led" throughout. and finished the 50 kilometers 
in 1 : 47 : 24; an average 'of 17.37 m iles an hour. The 
"Ricochet" was second �n 2 hours 17 minutes. and tile 
"Fauber" third in 2 hours 52 minutes. The last two 
boats mentioned were hydroplanes. They and the 
"Panhard" were the only boats that finished out of 
eleven starters. 

The long-distance race was held on the fourth day. 
Out of 33 cruisers which started in this 200-kilometer 
( 124.3-mile) race, only five finished. The winner was 
the "Chanticleer." Her time was 4 :  45 : 58. correspond­
ing ·to an average speed of 26.08 miles an hour. The 
"Tele Mors" was second in 5 : 6 : 36, and the "Alex­
ander-Mercedes II." third in 5 :  42 : 27. The "Megevet­
Picker IV." and the "Odette" were the only other 
boats that finished. The "Gallinari" held third place 
until within half a mile of the finish. when she broke 
down. 

The most important race. called the "Coupe des 
Nations," was run under ideal weather ' conditions on 
April 9th. The distance was 100 kilometers ( 62.14 
miles) . There were ' seven starters. France was I:ep­
resented by the "Panhard-Lavassor," the "Fauber­
Labor-Motobloc," and the "Ricochet XlI." ; Germany 
by the "Liselotte" ; Italy by the "Nibio" ; Great Bri­
tain by the "Wolseley-Siddeley II." ; and America by 
the "Dixie II." The "Standard," which had been prac­
tically rebuilt, cracked one of her cylinders while 
being tried out, and was unable to enter the race. The 
start was a fine one. the "Wolseley" leading over the 
line and being closely followed by the '.'Dixie II ... .  

the "Panhard," and the "Liselotte." At the end of 
the first round, the "Wolseley" led the "Panhard-Levas­
sor" by put 20 seconds, while she was a full minute 
ahead of the American boat. The other craft were 
left far behind. On the second round the "Panhard" 
appeared to be losing, and at the end of the fourth 
round the British boat was three minutes ahead of 
her. was running better than usual, and taking the 
turns at high speed. An exciting moment was at the 
end of the fifth round. when the "Dixie 11.," which 
had been gradually gaining over the "Panhard," caught 
her at one of the turns, the two boats rounding the 
buoy together. After three more buoys had been 
passed, the "Panhard" again forged ahead of the 
"Dixie," but the latter made faster time on the 
straight-away. and before the end of another round 
she again passed and left behind the "Panhard." At 
the end of the eleventh round the "Wolseley" was 9 
m inutes ' ahead of the "Dixie," and the latter was 2 
minutes ahead of the "Panhard." The "Liselotte" was 
lagging far behind, but running steadily. Just after 
finishing the thirteenth round the "Dixie II." aban­
doned the race, ' owing to the breaking of its water­
circulating pump. Two minutes later the "Panhard" 
came to a stop ; a connecting rod had broken and 
punched a hole in the bottom of the boat. She was 
towed to the pier, and sank just after reaching it. 
With these two boats out of the race the "Wolseley" 
Siddeley" won easily in 1 :  55 : 3-5. Her average speed 
was 32.25 miles an hour. Both the "Fauber" and the 
"Ricochet" hydroplanes had engine trouble during the 
race. The latter boat abandoned the race in the tenth 
round. The Italian boat covered but three rounds. 
Late in the afternoon the "Gobron" racer took fire 
and was considerably damaged. 



THE ALASKA-YUKON EXPOSITION. 
BY WILLIAM H. RAYMOND. 

" UKON and Alaska will be 
commemorated this year in 
a brilliant exposition lo­
cated on a site which was 
once a virgin forest of the 
Northwest, but which now 
presents an array of glitter­
ing palaces. In this city it 
has installed a more mod­
ern electric equipment than 
has the town of Seattle it­
self, a water system which 

is supplied by a glacier-fed lake high in the Cascade 
Mountains, and a splendid sewer system. A quarter 
million electric lamps light it by night, and 5,000 kilo­
watts electric power, generated by a plunging river 
in the hills, turns the multitude of wheels. 

That the Northwest may give the Alaska-Yukon­
Pacific Exposition t.o the world during the coming 
"lummer, it has expended in twenty-four months ten 
million dollars, and has performed such feats of engi-

neering and construction that, in these features alone, 
it will be worth a transcontinental trip. 

The site is upon the banks of two gem-like lakes 
which lie within the limits of Seattle. They are girt 
with woods of Douglas fir, and their banks, except 
upon the city side, merge rapidly into the snow-capped 
mountain ranges which are the city's ramparts. Al­
most overlooking the grounds, and forever in view, are 
Mount Rainier, the highest peak in the United States, 
Mount Constance, and the spire of Mount Baker, a 
magnificent ampitheater in which to 

'hold a world 
congress. 

The exposition is now more than ninety per .cent 
complete, and the opening day is June 1st, which is 
ample assurance that, when the day, arrives, the expo­
sition will be finished to its most remote detail. It 
will be the only world's fair which has opened com­
plete the day first promised. 

Modern French renaissance prevails in the architec­
ture, with the exception of the group of buildings 
erected by the United States government, which are 
in the Spanish renaissance. Construction has been 
carried on with every regard for the natural beauty 
of the grounds, and as much of the original forest 
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cover as could be, has been preserved, with the result 
that domes and cornices and pergolas of glowing staff 
gleam through the intense greens of the native woods. 
Not less than three of the exposition buildings are of 
permanent concrete and brick, while four others are 
of brick, hewn timbers, and heavy frame and log 
construction. 

When the State appropriated a million dollars for 
the "fair, it was with the proviso that not less than 
$600,000 of the sum should go into permanent struc­
tures which, at the end of the expOSition, should re­
vert to the University of Washington, tlie exposition 
grounds being upon a portion of the magnificent estate 
with which the State college is endowed. Thus, while 
many of the exposition buildings are of the conven­
tional construction of plaster staff, the most notable 
among them are fireproof structures. 

Of all of these permanent structures, probably the 
auditorium is the finest. It has a reinforced con­
crete foundation and brick walls. While its fioors 
are of hard woods, it is otherwise fireproof. It has 
a seating capacity of 4,000 on the main floor, with 
half as many more in its balconies. During the ex-

Looking down Yukon Avenue. 

THE ALASKA-YUKON EXPOSITION. 

position it will be used for all extraordinary indoor 
gatherings and special day celebrations. It will later 
be used by the University as a general assembly hall 
and lecture room. So large is it, that it will more 
than supply all of the needs of the University in this 
line for the next twenty years. 

The Fine Arts Palace of the exposition is to become 
the school of chemiBtry of the University. It is abso­
lutely fireproof in construction, the floors being of 
reinforced concrete and the walls of brick. Its sills 
and all courses are of pressed steel. During the ex­
position it will house the most notable art display 
ever made by an exposition, France and Italy having 
been more than generous in the way of loan exhibits, 
and artists the world over having competed for entry. 

Machinery Hall, when the exposition has passed, 
will become the University School of Engineering. It 
is another of the fireproof structures very similr.r in 
its essentials to the Fine Arts Palace. These three 
buildings " are finished in terra-cotta brick. Indeed, 
terra cotta will be the exposition color, in so far as 
all exteriors are concerned. All of the staff struc­
tures will be of this tone, the eye-racking white of 
other expositions having been done away with. 

The Washington State building and a pumping sta­
tion which will provide- 8,000 gallons of water per 
minute for the Cascades and Geyser Basin, with a 
huge structure' of fir logs, none of them of a less 
diamete.r than flve feet, complete the list of permanent 
buildings. The log building will be used during the 
exposition fo'\' the forestry exhibit. At the end of the 
fair it will become the forestry school of the Univer­
sity. It is a stupendous pile ; in many respects the 
most remarkable structure on the fair list, and, for 
the thousands of pre-exposition visitors who daily 
flock to the grounds, it is the chief point of interest. 

The central feature of the exposition scheme is 
the Cascade Court. Down it for a distance of 500 feet, 
thousands of gallons of water plunge over a series of 
dams, which break the stream into a raging, crystal 
torrent. At the foot of the fall is a huge basin, in 
which is reproduced "Old Faithful," the geyser which 
has contributed most largely to the fame of Yellow­
stone Park. The exposition's "Old Faithful," like the 
original, sends jets of water high into the air at one­
minute intervals, and presents a truly splendid spec­
tacle. 

By night, the cascades are made to glow by power­
ful electric lamps placed unqer the water at the lips 
of the dams, where they are amply protected by heavy 
hoods. The lamps are behind glass of the prime col­
ors,' and the shading is from the lighter tones, in 
the center, to the darker tones on the edges. Geyser 
Basin is similarly illuminated. 

It is not to be taken from this that the Alaska­
Yukon-Pacific Exposition will rely solely upon beauty, 
natural and enhanced, and upon tlieatrical effect, to 
attract. Quite the contrary. Nature has provided so 
much and at so little expense to the exposition that, 
magnificent as the scenic properties are, they are alto­
gether incidental, from the exposition standpoint. 

It is upon the unusual that Seattle places its chief . 
reliance. The exposition will show more things and 
people that have never been shown before, than any 
other exposition has bver shown. It is not to be a,n 
exposition of "Vienna Praters," "Old Heidelbergs," 
Belgian laces, and Bohemian glass, IlJthough all of 
these things �ill be there. 

At no world's fair has Japan made such an exhibit 
as it is now installing at the Alaska-Yukon-Pacific. 
The same may be said of China. The United States 
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Oregon State bnilding. Machinery hall, one of the permanent structures. 

A view of the manufacturers' building. Lake Washington in the foregronnd ;  the Cascade Mountains in the background. 

The Auditorium, one of the permanent buildings. 

The manufacturers' and mines building and geyser basin, 
TO ALASKA· YUKON EXPOSITION. 

California State building. 



government is expellding $600,000 that the Philip­
pines, Hawaii, and Alaska may be shown for the 
wonderful lands they are, instead of the very queer 
and unprofitable places contemporary romancists have 
made of them. 

Oceanica and the South Seas, which means Tahiti, 
Samoa, and the other picturesque and prolific isles, 
will be shown for the first time in their history: One 
idea is obtained of these countries from a Midway 
"concession," and another from correct and compre­
hensive exhibits of their people and products. Seat­
tle will offer exhibits, not concessions. 

Canada, with its rich provinces, and its tremen· 
_ dous wealth-producing reaches to the north, will be 

given such exploitation as never before. The Domin· 
ion itself has appropriated $100,000 for this purpose, 
its railroads are spending an equal amount, and . its 
provinces, individually, very much more. Taking ad­
vantage of the same opportunity are the Pan-American 
republics and South America generally. 

Bringing the matter of exhibits down to the United 
States, no exposition in history has attracted such 
lively interest among manufacturers. Seattle has 
long been called the "Gateway to the Orient," for 
the reason that the route to Yokohama and Hong Kong 
is three days shorter by . the northern passage than 
by any other. It is in the Orient that the Occident 
is preparing to do the major part of its business­
make the most of its millions-during the centuries 
to come, 'Yherefore America's captains of industry 
are more than eager to take full advantage of an op­
portunity to show the Orient what it has that the 
Orient needs, and learn at the same time what the 
Orient has by way of barter. 

Some idea of the scope and volume of the result· 
ant display is to be had when it is known that, by 
conservative estimate, the intrinsic value of exhibits 
now on the grounds of the exposition is $55,000,000.. 

But neither do trade and scenic beauty make the 
ideal exposition combination. When the world takes 
a day off, it is for the pleasure and recreation that 
are to be had of it. All trade would make anyone 
tired, and even the Alps grow stale, so, by way of 
leaven, the Alaska-Yukon-Pacific has given as much 
thought, almost as much money, and quite as much 

· interest to its out-and-out amusement features as to 
any other consideration. In Chicago it was "The Mid­
way," in St. Louis, "The Pike." In Jamestown it . 
was the "War Path," and in Portland, the "Trail." 
In Seattle, it will be the "Pay Streak." The Streak 
as at present laid out is three-quarters of a mile 
long; and for every site upon it there were not less 
than ten applications. As a -result, the concessions 
department has been able to choose only the highest 
class features that the world has to offer, and a cos­
mopolitan selection it has made of it. It will be fun 
as the Turk has it, as the Arab sees it, as it is in 
Canton and Singapore. The "cut-ups" of every nation 

· have been conjured to make the Seattle show notable, 
and consequently there will not be an amusement fea­
ture shown, which does not at the same time offer 
an actual educational value. One Chinese concession 
is expending $15,000 on its staff buildings alone ; while 
a Japanese company, which will install a typical Tokyo 
tea garden and theater, is spending 25,000 yen on 
its preliminary arrangements. It costs much money 
to move a bit of old Japan to Seattle, without losing 
any of its glamor. • 

So far as the Northwest is concerned, the exposi. 
tion is no longer an experiment, and Seattle will be 
found hereafter a -vehement exponent of the exposi· 
tion idea. Were that to happen to-day which would 
stop every wheel and prevent the fair, the Northwest 
would none the less count an ultimate profit, although 
with much regret. The value of the advertising which 

· the Northwest has received as a direct result of its 
exposition enterprise, is beyond computation. It has 
served more than all other advertising and exploita­
tion of whatever nature to lead the East from its smug 
provincialism to a realization of the West's trade im­
portance. 

When the gates close upon the Alaska-Yukon-Pacific 
Exposition next October, the eminence of the North­
west in the world's future trade relations will be ad· 
mitted, and no longer denied, and, in the milld of 
the Northwest, that's worth ten -millions of money 
any day in the 365_ 

• , e  . •  

The Museum. oC Satety and saultatlon. 

The Museum of Safety and Sanitation has its oftice 
at the United Engineering Societies Building, 29 West 
39th Street. The objects of the Museum are to study 
and promote means and methods of sa,fety and sani· 
tation and the application thereof to any and all pub­
lic or private occupations whatsoever, and of advanc­
ing knowledge of kindred subjects ; and to that end 
to eS4i:Jlish and maintain expositions, libraries, and 
laboratories and their branches, wherein all matters, 
means, and methods for iD?-proving the general con­
dition of the people as to their safety and health may 
be studied, tested, and promoted, with a view to less-
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ening the number of casualties and avoiding the 
causes of physical suffering and premature death ; and 
to disseminate the results of such study, researches, 
and tests by lectures, exhibitions, and other publica· 
tions. 

Announcement has just been made of the election 
of the following ofticers of the Museum of Safety and 
Sanitation : Acting president, Philip T. Dodge; vice­
presidents, Charles Kirchhoff, T. C. Martin, Prof. F. 
R. Hutton, and R. W. Gilder ; treasurer, Robert A. 
Franks ; Plan and Scope Committee, Prof. F. R. �Hut· 
toni William J. Moran, Dr. Thomas Darlington, H. D. 
Whitfield, and P. T. Dodge ; director, William H. Tol· 
man. Among the charter members are C. H. Dodge, 
'Elbert H. Gary, Richard Watson Gilder, Dr. Thomas 
Darlington, Charles Kirchhoff, T. Commerford Martin, 
Philip T. Dodge, Prof. E. R. A. Seligman, Irving 
Fisher, William' J. Moran, Henry D. Whitfield, A. R. 
Shattuck, and Prof. F. R. Hutton. 

AN EXPERIMENT WITH A GLIDER. 
At Morris Park recently Mr. Wilbur R. Kimball, the 

secretary of the Aeronautic Society, tried a Chanute­
type glider in a new way. Instead of hanging from 
the machine and jumping off an elevation, as is usual· 
ly done with a machine of this kind, Mr. Kimball 
tried launching 

'
it upon a starting rail ' by means of 

a catapult consisting of a dropping weight like that 
used by the Wright brothers. This catapult and start· 
ing rail was built by members of the Aeronautic So· 
ciety last fall, but it had never been used before. The 
glider to be tested was fitted with runners and was 
mounted upon two small wheels, so that it could run 

KIMBALL'S GLIDER TURNED UPWARD BY A WIND 
GUST WHEN SHOT FROM THE CATAl'ULT AT 

MORRIS PARK. 

along the rail. The rope from the catapuit ran 
around a pulley at the end of the rail and then back 
to the glider. A '  loop in the end of the rope was 
slipped over a hook so placed on the glider that when 
it reached the end of the rail, the rope would Slip 
off automatically and allow it to soar. 

When all was ready, Mr. Kimball seated himself in 
the glider and grasped the handle that worked the 
horizontal, or elevating, rudder. Just as the weight 
fell, a sudden gust of wind struck the aeroplane and 
lifted it in front. The rope slipped off, and the m a­
chine shot skyward, as shown in our photograph, Mr. 
Kimball being unable to regain control of it by means 
of the horizontal rudder. It quickly fell again, while 
remaining in the position shown, and was reduced to 
a mass of broken sticks and cloth. Mr. Kimball 
sprained his back, but was otherwise uninjured. Had 
it not been for the suddEln wind gust and the detach­
ing of the rope, it is probable that a good glide wou!d 
have been made. Nevertheless, it is preferable, in 
making gliding experiments, to run down an incline 
against the Wind, rather than to be projected sudden­
ly forward. 

• ' I '  • c 
Death oC Dr. WOllam. H. Edwards. 

Dr. William Hen.ry Edwards, the naturalist, died on 
April 3rd, 1909, at his home, Coalburgh, W. Va. He 
was 88 years old. . 

Dr. Edwards was born in Hunter, Greene County, 
New York, in 1822. He was graduated in 1842 from 
Williams College, which later gave him the degree of 
LL.D. In 1846 he made a trip up the Amazon, study­
ing butterflies chiefly, but collecting other objects of 
natural history. He published "Voyage Up the Ama-

zon," and later traveled over this country studying but· 
terflies, and published in 1879, 1884 and 

'
1897 three 

series on "The Butterflies of North America," which 
were so costly as to be used almost exclusively by 
reference libraries. He also contributed 160 papers on 
Lepiaoptera to the Canadian Entomologist, 3;nd wrote 
entomological papers for other journals. 

• t e ,  • 
San Francisco Catches a Wireless ' Telegraph Message 

from. Japan. 

For four months past the operators of the United 
Wireless Company on RUssian Hill, San FranciSCO, 
have heard indistinct signals, which they believed to 

- come from some amateur operator trying to send mes­
sages. But when they w€re heard .regularly on "good 
wireless nights," the operators thought that they came 
from some station ' on the Atlantic coast. On October 
11th wireless telegraphic communication was estab­
lished between San Francisco and Honolulu, the oper­
ators at which cities were in communication daily. 
Early in November a new receiving apparatus was 
installed at the Russian Hill station and the messages 
began to be heard with much. greater clearness. The 
Honolulu operator had said that he believed them to 
come from Japan ; and the San Francisco operator, 
finding that they were not in the International Code, 
began to be of this opinion also, Japan and China 
being the. only two countries that use their own codes 
in transmitting . wireless messages. At last a copy of 
the Japanese code was found, and some of the code 
words were translated. In the early morning -of No· 
vember 24th Lawrence Malarin, one of the operators at 
the Russian Hill st:ltion, felt certain · that he heard 
one Japanese station in communicafion with ' another. 
As the nearest wireless station in Japan is Yokohama, 
the message must have come 5,761 ' miles at least. 
Thia is a world's record for receiving a wireless mes­
sage. San Frallcisco wireless telegraphists are al­
ready discussing the possibility of . establishing regu· 
lar communication with Japan ; but the small receiv­
ing instruments at present in use in Japan will pre­
vent the Japanese from picking. up a message from 
any great distance.. The latest receiving instruments 
are patented and are not on sale ; so that Japan eould 
have the use of them only by permitting the company 
that owns the patent to erect a station in Japan. As 
no one but a native Japanese ' may hold a patent in 
.Japan, and the secrets of the wireless companies are 
said to be too well guarded to permit of the Japan­
ese copying the instruments, it does not seem likely 
that there will be regular wireless communication be­
tween Japan and the United States for some time to 
come. 

Lawrence M'alarin says that, before picking up the 
Japanese message, he received one from the battle­
ship fleet, 800 mil.es out from Honolulu, and one from 
an , army transport that was 1,200 miles · beyond . the 
Hawaiian Islands. .  Malarin has received several let­
ters of congratulation from wireless telegraph experts 
on his remarkable work. 

Fluorine In Enam.els. 

Compounds of fluorine, including fluor spar and the 
fluorides of sodium and aluminium, separate ' or com­
bined as natural or artificial cryolite, are now em­
ployed with advantage in the production of enamels, 
and especially of opaque white enamels. According to 
a French writer the influence of fltrorine has been 
greatly exaggerated and misunderstood. In firing the 
fluorine is entirely eliminated in the 

-
form of the 

volatile fluoride of silicon and the resultant enamel 
should contain no fluorine if the original mixture is 
quite homogeneous. Hence the fluorine has no effect 
on the opacity of the enamel, which is due to alumina 
or siUcates of alumina. Nevertheless, the fluorine com­
pounds possess the merit of lowerjng the fusing point 
and facilitating the perfect fusion of the enamel, 
especially if they are very thoroughly and intimately 
mixed with the other ingredients. 

• • • • • 
The Japanese Telegraph Code. 

The Morse signals used in telegrams written in the 
Japa.nese characters are fifty in number, in addition 
to those representing figures and the signs of punctua· 
tion, etc., says . a  writer in St. Martins LeGrand. These 
signals are partly , composed of those representing -the 
Morse alphabet, and partly of additional combinations 
of dots and dashes. 

Telegraphically speaking, about 3.65 Japanese letters 
are equivalent to one word in English, which Qn an 
average consists of 4.67 Morse letters, and therefore ' 
one Japanese Morse signal. It may be perhaps in­
teresting here to note how Japan is related telegra­
phically to foreign countries. Of the whole number 
of foreign messages forwarded or received, and wb.ich 
amount to some 800,000 ' a year at present, about 4O,}i:>er 
cent . .  are crejlited to Korea, 28 . per cent to China, 
9 per cent to England, 7 per cent to the United States, 
4 per cent to France, 2 per:. cent to RUSSia, and 4 per 
cent to all other countries, 



FURNISHING THE WORKSHOP.-VI. 
BY I. G. BAYLEY. 

( Oontinued from the issue of April 3rd.) 

THE LATHE. 

The lathe .shown in dotted lines, in Fig. 13 of the 

Scientific America.n 
is 61h inches, the width being the same as the bed 
of the lathe, namely, 7 1h  inches. The V-shaped open­
ing for the belt is 2 1h1 inches wide, being a continu­
ation of the section marked 2, in Fig. 17. The mor­
tises for the wedges are spaced I1h inches from the 
ends and should be cut 2%, inches from the bearing 
face of the head-stock, so that when the wedges are 
driven home the stock will be drawn up tight. The 
wedges are made froll! hard wood, rounded along the 
edges and ends. They are about 6 inches long, and 
should have a taper of about 1h inch, likewise the 
mortises. 

The tail-stock, E, is 71h inches wide, to suit the 
width of the lathe-bed. The guide, a, is 1 inch thick 
by 71h inches long. It is secured to the stock with 
screws, allowance being made for enabling the stock 

I I I I I  

the hean-stock, to �ake the thrust coming upon the 
spindle, or chuck, K, when work is being turned in the 
lathe. At M is shown a %-inch adjusting screw, 
with the end brought to a cone-shaped point. The 
plates, G, are tapped to suit, and are secured to the 
stock, flush with the outside face, with wood screws. 
The corners throughout the job are chamfered, and 
the svrfaces made smooth. 

The power is obtained by running a belt from the 
6-inch pulley under the table of the saw, as shown 
in dotted lines on Fig. 13, or can be run direct from 
the driving wheel, by lengthening the saw belt. Should 
it be desired to make a foot-power lathe, a couple 
of bearings can be secured to the blocks B, and a 
crank ' shaft run through. The fly-wheel should be 
heavy, and a light guard should be placed around, as 

Fig. 1 6.-THE COMPLETE LATHE. Fig. 1 7.-CONSTRUCTION OF FRAME. 

last instalment, is illustrated and described in the 
following notes. 

The legs, A, are made from 2 x 4-inch timber, 3 feet 
3 inches in l\lngth. They are spread 5 inches at the 
top, and 1 foot 6 inches at the bottom ; the 4 x 6-inch 
pieces, B, being cut to fit between each pair . . 

The lathe-bed, 0, is 5 feet 6 inches long, made of 
3-inch by Tlh-inch lumber. A 2-inch-wide slot is cut 
out of the center, running the length of the pieces, to 
withir 2 inches of each end, as shown in the general 
view of the lathe, and in larger detail in Fig. 17. A 
more accurate job will be the result, if a slot is cut 
in a solid piece of timber, instead of using two lengths, 
joined together at each end, with distance pieces. 

The right-hand pair of legs shown in general view, 
Fig. 16, is 6 inches from the end of lathe-bed, while 
the other pair is 9 inches, on account of the head 
stock which overhangs them. The half joints for 
these legs are marked 1 in Fig. 17, a section being 
given bearing the ' same number. 

The jOints, marked 2, are for the head stock, D. 
There is need for only one of these, on the belt side 
of the lathe, but two are shown in case the lathe 
should be turned into a foot-power machine. A sec­
tion is given marked 2, to correspond with the plan, 
in which it will be seen that the slope of the cuts is 
about Ih or %, of an inch from the edges of the 2-inch 
groove, or slot, at the top, and the same distance from 
the outside edge at the bottom. 

Fig. 19 shows the details of the head-stock, D, and 
tail-stock, E. The tongue of the latter must have a 
moving fit, so that when the wedges are taken out, 
the stock can be adjusted to suit the various lengths 
of material to be turned. The tongue of the head­
stock, D, can be a tight fit, and when once

' 
set up 

accurately, need not again be moved. 
The height of the head-stock is 10 inches, including 

the tongue, which is 6 inches. The running length 

� 
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to slide, as alr�ady referred to. It is 4 inches wide, 
there being but one wedge. The full height, includ­
ing the tongue, which is the same as that of the 
head-stock, is 13 inches. The location of the plates, 
g, referred to elsewhere, will depend upon the size 
of the bearings, I, shown in detail in Fig. 18. 

The tool rest and clamp F, G, and L, can be made 
of either hard wood, or metal. The length of the 
clamp F is 9 inches, width 2 inches, and thickness 

Fig. 20.-THE TREADLE MECHANISM . 

1 inch, the body for the rest being 2 1,4 inches deep. 
A small plate c is tapped for a thumb-screw f, about 

. 7/16 inch diameter. ' L is an ordinary square-headed 
bolt of suitable length, % inch diamet&, furnished 
with a cruciform claw, 4 inches square, outside dimen­
sions. A metal nut, d, 114 inch square, shaped to fit 
the groove in the clamp F, is threaded to take the 
bolt; �. The rest, G, can be made of either metal or 
wood. The pulley, H, has a 2-inch face, and is 31h 
inches diameter. It is made of  hard wood, and is  
secured to  the spindle, K, in the same Ip.anner as  the 
6-inch pulley .of the saw, described in the previous 
article. A plate, J, is secured to the outside edge of 

J1 
o 

it will have to be on the outside to come under the 
head-stock pulley, H. 

Almost any kind of wood will do for the general 
construction, but yellow pine , will be found service­
able, and give weight to the lathe, otherwise it may 
be found necessary to anchor it down to the shop 
floor, if driven by power from the saw. 

In Fig. 20 are given the changes necessary for a 
foot-power lathe. A blacksmith will make the crank 
shaft for a small sum. The wheel can be procured 
from almost any 'junk dealer. The treadle is made 
from two I-inch by 4-inch strips, hinged to the back 
stay, and a distance piece. An ordinary staple, clinched 

. on the underside, will do for holding the eye end of 
the connecting-rod, a hook being formed at the other 
end to slip over the crank. 

. ' . . . 
CHEMICAL FLASKS FROM ELECTRIC LIGHT GLOBES. 

BY K" RAGAN. 

To those who work in chemistry, whether as ama­
teurs or professionals, there is no more useful 'piece 
of apparatus than a flask. Anyone who can procure 
old electric light globes can make all the flasks he 
needs in a short time and at practically no expense. 
Various sizes of globes, from the small 2 candle­
power to the 32 candle-power, may be used, thus giv­
ing a number of different I'izes. 

All the apparatus or tools needed are a Bunsen 
burner if gas is available, if not, a gasoline torch, 
and a three-cornered file. First hold the base of the 
lamp in the flame a few moments, until the wax hold­
ing it on is sufficiently softened to allow of pushing 
off the brass base with the tang of the file. Clean 
most of the wax 'off the glass, and with the file care­
fully make a scratch all around the glass just back 
of the place where the tube holding the filament is 
sealed in. The end will then, if struck a light glanc­
ing blow, break out, leaving a clean round hole. With 
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}'igs. 1 8  and 19.--DETAILS OF THE TOOL REST, HEAD-STOCK AND TAIL.STOCK. 
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a little practice this can be accomplished quickly and 
neatly. Now hold the sharp edges of the opening in 
the globe in the flame until soft, and quickly, with 
the tang of the file, smooth down and turn out the 
edge into a sort of a flange, taking care to keep the 
hole round. When the globe has cooled, hold it 
with a cloth and place the large end in the flame 
until it softens. Then press it down on a dry board 
until the bottom is sufficiently flattened to make the 
flask "steady on its legs." The flask is now finished 
with the exception of annealing. When several of 
the flasks are finished, they should be placed in a 
vessel of brine and gradually heated up to the boil­
ing point, and then set aside to cool. They can now 
be used in the same way as the ordinary commercial 
flask. 

• • • 

ROTAGONS. 
BY E. F. PABODY, JR. 

There is a class of geometrical figures posseSSing 
peculiarities which possibly have not been investi­
gated or published before. For the sake of a title, 
and owing to the relation these figures bear both to 
circle and polygon, let us arbitrarily name them "rota­
gons." A rotagon . is a plane figure whose perimeter 
is composed of an odd number of circular arcs such 
that each pOint where two arcs meet is the center 
from which the opposite arc may be described. 

Referring to diagram No. 1, the figures A, B, 0, and 
D show four out of an infinite number of forms ·which 
the rotagon may take. It  may be observed that these 
figures have the same width in all directions, that the 
sum of the arcs equals a semi-circle, that the sum of 
the points of the inscribed star is therefore 180 de­
grees, or in other words, the dotted line and arcs 
represent the overlapping sectors of a semi-circle, and 
that these dotted lines may be conceived as link work 
whose limit of motion is reached in the figure A. 
When inscribed in a square or rhomb, rotagons may 
be conceived as turning around while remaining at 
all times in contact with the four sides. When regu­
lar in form, they may turn in any regular polygon 
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Fig. I .-FIGURES l'RODUCED BY ROTAGOBS OF VARIOUS 
FORIIS. 

the number of whosd sides is one more or one less 
than the number of arcs, and they will maintain con­
tact with all of the sides. It follows that the same 
motion is possible within any combination of three 
or more sides of the polygon, which, if produced, will 
close. 

The motion is complex and the complete orbit of 
any given point consists of a number of elements 
(glissettes) which may be either elUptical, circular, 
or straight. These orbits, by reason · of their composite 
nature, are of curious and even fantastic forms. Some 
idea of their endless variety play be gained from the 
accompanying diagrams, which were developed graphic­
ally by means of cardboard models. As the figure 
A turns in a square ( see Fig. 1 ) ,  the points 1, 2, 
3, 4, describe the paths shown in section E. Sec­
tions P, G, and H contain the ·orbits of the same points 
as the figure turns ill rhombs, whose minor angles 
are respectively 75, 60, and 45 degrees. Sections Kt 

Fig. 2,-IIOTIONS OF A TRIANGULAR ROTAGON IN A 
SQUARE AND RHOIIBS OF VARIOUS ANGLES. 
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L, M, and N show the corresponding curves for points 
1, 2, 3, 4, in the figure B. When A revolves once in 
a square, its center of gravity at point 1 makes three 
revolutions in an opposite direction in an orbit com­
posed of four elliptical arcs. Regular rotagons pro­
duce symmetrical orbits, but irregular figures . such as 
C and D produce unsymmetrical orbits. That such 

ROTAGOB APl'ARATUS FOR PRODUCING GEOIIETRICAL 
FIGURES. 

complex and intricate motions are possible in a single 
moving part under such simple conditions of opera­
tion, seems almost incredible until one has made the 
experiment. There is a singular grace and beauty 
in some of the curves, which suggest possible adapta­
tion in the field of decorative design. 

Diagram No. 2 shows more fully the motion of the 
triangular rotagon� Twenty points are taken in the 
figure DAE, the point 0 being at the center and points 
1, 2, 3, etc., being on the three axes A, B, and C. Each 
point and its corresponding orbit is indicated by the 
axis letter and the number of the point on tll-at axis. 
The orbits marked 90 degrees are described by these 
points when the rotagon moves in a square, and the 
other orbits are developed by turning the figure in 
rhombs, whose minor angles are 75, 60, and 45 de­
grees, as indicated. 

In the illustration herewith, the model t is shown 
ready for operation. The weighted pencil b is in­
serted in one of the holes in the cardboard and the 
model is turned around by hand and at the same time 
kept in contact with the guides aa, which may be set 
at any angle. As the motion is determined by two 
contact points, the other two sides are unnecessary. 
The model used is about six inches in diameter, and 
from the orbits drawn by the pencil, free-hand ink 
tracings were made in order to facilitate reproduction 
in the accompanying cuts. This accounts for some 
roughness in the curve, which does not exist in the 
pencil drawings. Five·sided and seven-sided models 
(c and d) are shown in the illustration, and also a 

piece of wood e resting on "three-cornered rollers." 
When set ill motion e travels in a straight line, ex­
actly as if supported on cylinders, while the motion 
of the supports is alternately circular and cycloidal. 
The same motion would follow with any other form 
of the rotagon. To most persons it will come as a 
Burprise to realize that a cylinder is not the only 
form of roller which will · impart straight-line motion 
to a supported body. 

The rotagon may possess little interest for the 
mathematician and may be wi'thout value in the 
realm of mechanics, but its properties are so unique 
and the inflnite variety of its fixed motions is so 
startling that it becomes worthy of investigation, even 
if regarded only as a scientific toy. 

. . , .  
NOVEL HEAT IIOTOR. 

BY R. V. HEUBER. 

Owing to the fact that water in liquid form is nearly 
incompressible, it cannot .  be used to perform a cycle 
of operations such as take place in the steam engine. 
Theoretically, however, any substance having a tem­
perature above its surroundings is capable of serving 
as a power generator. Disregarding the possibility of 
thermo·electric conversion of energy, useful mechani­
cal work can be derived through the expansion of va­
pors of volatile substances. Many liquids are known 
to pass into vapor under a feeble heat, such as, for 
instance, the sun's rays. 

If other media than water are used as heat car­
riers, it becomes indispensable to recover the original 
liquid by means of condensation for economic reasons. 

A simple apparatus, which can be m ade by the 
Handy Man, will demohstrate that a very small de­
gree of heat is sufficient for performing light mechani­
cal work. 

A disk E, mounted on shaft D, serves as support for 
six compartments, B" B., . .  B., concentrically arranged 
about D. These as well as the disk can be made of 
tin soldered together. Two opposIte chambers, for 
instance, B, and B" are connected by a small brass 
tube 0, bent outward at the center to clear the shaft 

D, and projecting through the chambers nearly to the 
outer cylindrical wall. Two uprights, P, and P" sup­
port the wheel at a proper distance over a small flame 
A or over a basin filled with hot water. One of each 
pair of chambers is filled with ether or acetone, while 
the other.  contains only the vapor of the liquid in an 
expanded state, but no air at all. The liquid is intro­
duced into the chambe.rs through small holes, and 
after the air has been blown out (by heating this 

A SIIIPLE HEAT IIOTOR. 

liquid to the boiling point) each hole is sealed with a 
drop of solder. 

Evidently, when one chamber passes through the 
hot zone, the liquid vaporizes and passes through 
the tube to the opposite chamber where it condenses. 
Thus the center of gravity is constantly changed, caus­
ing the wheel to revolve. 

. I .  I .  
ANOTHER 10INT FOR HANDY IIAN 'S WORK BENCH. 

BY CHARLES LURCOTT. 

The joints of a work bench are sure to work loose 
in time, and · it is important that they be constructed 
in such a way that they may be tightened from time 
to time. No such provision was made in the bench 
described in the SCIENTIFIC A MERICAN for December 
19th, 1908, or in the joint described in the issue of 
February 6th, 1909, and hence the following suggestion 

A 10INT FOR THE WORK BENCH. 

may prove of value. The construction is one that the 
writer has used with perfect satisfaction for years. 
The frame oll the bench is made of 2 x 3 inch sticks. 
Sockets are cut in two adjoining faces of the post to 
receive the tongues formed on the horizontal sticks 
of the frame. The sockets are made deeper than the 
tongues, so as to permit of adjustment. A hole is 
bored through the post and endwise into one of the 
horizontal sticks through the · tongue. A bolt is 
fitted into this bore and is screwed into a nut which 
is introduced into the stick through a transverse hole. 
In the same way the other stick is secured to the 
post, care being taken to have the second bolt hole 
at a different level so that it will clear the first one: 
The bolts can be drawn up very tightly, so as to 
make a firm joint. When the joint works loose it can 
be tightened up with a wrench in a moment's time. 

A REMEDY FOR LOOSE WOOD SCREWS. 
BY G. w. NAYLOR. 

A convenient method of making a loose screw hold 
is illustrated herewith. Take a soft piece of copper 
wire, and wind it around the threads of the screw as 

A REMEDY FOR LOOSE WOOD SCREWS. 

Shown, thus in effect increasing the diameter of the 
threaded part. This will save plugging or ,using a 
larger screw. ... . . . . 

HARDENING COPl'ER. 
BY H. D. CHAPMAN. 

Copper treated as follows becomes harder and 
tougher than commercial hard copper : Take 2 pounds 
of alum and 8 ounces of arsenic, and mix well. Forty 
pounds of copper is to be used with this quantity of 
alum aJ;ld arsenic, . When the copper is thoroughly 
melted the alum and arSenic are poured in the cruci­
ble, and mixed well with the melted copper. The cop­
per is then poured, and allowed to cool gradually. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

SPARK-PLUG.-G. P. B. HOYT, New York, 
N. Y. This invention relates to igniting de­
vices of the make and break contact type, and 
its object is to provide a new and Improv� 
spark plug for use on inj;ernal combustion en­
gines and other apparatus, and arranged to 
insure the production of a powerful spark with 
great accuracy. 

COMB INATION WIRELESS-TELEGRAPHY 
INSTRUMENT.-J. E. OSTRANDER, Staatsburg, 
New York, N. Y. The invention pertains to cer­
tain improvements in Instruments used in wire­
less telegraphy, and more particularly to an 
improved coherer and mechanism for use in 
breaking the circuit therethrough. In this in­
strument the passage of the current through 
the coherer not only operates the. sounder but 
also controls mechanism operating t o  com­
pletely break all circuits passing through the 
coherer. 

01 Interest to Farmen. 
AGRICULTURA.L I M P L E M E N T .  - W. 

WRIGHT, Brookside, Ala. One purpose of the 
inventor is to provide an agricultural imple­
ment that may be used as a cotton chopper and 
also as a field or garden hoe, capable in light 
or garden work of being pushed by the operator 
without interfering with the free use of the 
hands, and which when used for field or heavy 
work can be drawn by one or more draft ani­
mals . .  

. CULTIVATOR.-A. C. NEWCOMER, Newburg, 
Iowa. The invention has for its object to pro­
vide an Improvement which may be appUed to 
the Tower or other similar cultivators. The 
improvement may be applled to the ordinary 
type of cultivator, it being only necessary to 
enlarge the orifice in the rake carrier. When 
this is done the additional parts may be assem­
bled in place to produce the desired result. 

GANG-PLOW.-W. H UBBELL and C. L. 
HILTON, Wilton, N. D. One purpose here is 
to provide a plow which in operation will 
clear Itself from stones or similar obstacles 
and the plow beams whereof are free to auto­
matically rise and fall their full length, or 
independently at the front or a t  the rear, as 
occasion may demand, which beams are also 
capable of lateral movement. . being spring­
controlled in all directions of their movements. 

CULTIVATOR AND COTTON-CHOPPER.­
H .  N. HARPER, Monroe, La. This wheeled im­
plement is of the general type of cottO!l chop­
pers in which hoe carrying arms rotate in a 
plane transverse to direction of travel of the 
implement. The invention provides a seem­
ingly efficient and simple arrangement by 
w�ich the hoe arms are mounted on a shaft 
geared to the axle and j ournaled to tile frame 
in the rear of the axle, the frame being 
adapted to be raised and lowered by a lever. 

BRUSH.-K. WATANABE, Seattle, Wash. The 
invention relates to fiexible brushes, and has 
for Its prinCipal object the production of a 
brush adapted to be flexed in one direction to 
conform itself to the curvature of the object to 
which it is applied, but so constructed that it  
wiII  automatically return t o  its normal position 
to form a straight line brush. 

PROCE S S  FOR PRODUCING ELECTRO­
DEPOSITS WHICH CAN BE REMOVED 
FROM THEIR BASE.-H. SCHMIDT, Cologne, 
Germany. The improvement Is in the production 
of electrometalIlc deposits, which can be readily 
removed from their base ( cathode ) and is 
characterized by anodically p-olarlzing the base 
in the electrodeposlting bath by an · electric 
current whose electromotive force is such as 
not to produce a visible change of the base 
whereby there can be produced metal sheets or 
foil, having glossy surfaces without burnishing. 
It can be employed to produce metal foil in an 
endless strip and hollow bodies. 

GUN-SIGHT.-C. H. TESSEY, LeadvUle, Col. 
More particularly the invention relates to such 
sights .as can easily be attached over the or­
dinary sights as aids in shooting in poor light. 
It provides a serviceable Sight which can 
easily be fltted over the ordinary sight, and 
which has means for rendering it luminous in 
the absence of strong daylight. 

PAINT-POT.-J. C. ROSE, Hickory Valley, 
Tenn. The Improvement is in painters' buckets 
or pots, having for its purpose suitable heating 
means in connection therewith to keep the paint 
hot at the time it is applied, the construction 
of the p ot being such as not to interfere with 
carrying it about or using same in the ordinary 
manlier. 

CEMENT.-T. JONES, Acme, Texas. The ob­
ject here is to produce a material of the gen­
eral nature of so-called Keene's cement, the 
product being a material of the highest grade 
and excellence and made by the most direct 
method and at the least possible expense. Only 
one calcination is employed. The plasticity and 
ultimate hardness of the . product are brought 
about by chemical substances added together. 

GAGE-COCK.-A. H. JETTINGER, Delphos, 
Ohio. Any corrosion o r  other foreign matter 
may be removed from this cock or repair made 
to the valve while the pressure is on the boiler. 
It  Is preferably constructed 'of .two plugs or 
shells, each having a valve· seat, and one of 
them provided with a hollow stem carrying a 
valve adapted · to seat on the seat of the other 
plug. The plug having the hollow stem, which 
is the outer one, has the . usual opening for the 
discharge nozzle and carries the customary 
valve for controlling communication through 
the hollow stem and opening. 

HITCH-STRAP HOLDER.-B. K. HEN­
DRICKS, Mendon, Ill. This device may readily 
be secured upon a saddle, or on the driving 
harness for a horse, and afford convenient re­
Ilable means ·for quickly securing the free end 
portion of a hitch strap or halter in doubled 
condition on such a 'support, when the strap 
is not In use, and thus dispense with the need 
of tying the strap in or upon a terret ring or 
like projection from the harness, when the ani­
mal has been released from the hitching post. 

B OTTLE CASING AND CLOSURE.-D. A. 
WILLIAMS, Represa, Cal. This improvement is 
in bottles for catchup and the like, and con-

APPARATUS FOR MINING GOLD AT keys corresponding to various operations that 
THE BOTTOM OF FLOWING STREAMS.- it may be required to perform, each of which 
L. F. GILMAN, Sacramento, Cal. ·This inven- keys is connected with auxiliary devices mak­
tion pertains to placer mining for gold, arid ing apparent to the operator the necessary di­
has for its object to provide a novel method .rections for the registration of the transaction 
and means for automatically removirig water effected so that it may be duly recorded on 
from within the dam, for exposure of the in- suitable sheets of paper. 
closed bottom soil, and thus enable the exca- CRACKER-SANDWICH MACHINE.-H. H. 
vation of gold bearing sand and g·ravel. OESTREICHER and A. J. CLARK, New York, N. 

PNEUMATIC FLOATING DOCK.-J. L6F- Y. The invention relates to depositing the 
FELHOLZ, Sterkrade, Germany. The present filler for making cracker or cake sandwiches, 
invention has reference to the type · of floating and it relates especially to such machines as 
dock, in which air is compressed in chambers, are to operate upon a heavy, sticky filler sub. 
reserved for that purpose in the pontoon and stance, such as marshmallow. In the prac­
side walls, by means of water ·entering those tical operation of such machines, on accolmt 
chambers from below while the dock is being of the sticky, pasty nature of the marshmallow, 
submerged: The air Is afterward utilized, so it is difficult to form the fillers for the sand­
as to save p ower in the working of the pumps wiches from the mass of marshmallow in the 
while raiSing the dock. feed reservoir. 

Hardware. 
REA-MER.-A. FISCHBACH, Tonopah, Nev. 

This reamer is durable and inexpensive to 
manufacture. The cutter can be mounted upon 
an ordinary reamer spindle and employed in 
the usual manner, and it can be used for 
reaming out the wrist pin holes of locomotive 
cross heads or side rods, without taking down 
the cross heads or side rods. 

COLUMN-CLAMP.-J. E. LANGFORD, Ottum­
wa, I owa. This invention refers to the manu­
facture of wooden stave columns, and Its object 
is to provide a column clamp, arranged to se­
curely bind the freshly glued staves or sides 
of the column together, until the glue has set 
and hardened and the column is ready to be 
turned in 'a  lathe. 

LOCK.-G. H. PINGS, New York, N. Y. The 
invention relates to locks and particularly to 
that type employed on bags, satchels, dress 
suit cases, and light trunks. These locks 
usually comprise a hasp which is adapted to 
snap into engagement with the lock. I t  com­
prises a sliding button which may release the 
hasp, unless the key has been applied to lock 
the hasp in position. 

Heating and LlchUng. 
SUPERHEATER.-S. MUNSON, Fowler, Col. 

The special object of the present invention is 
to avoid leakage of steam from the superheater, 
by eliminating the separate tubes and the front 
and rear headers shown in a former patent 
granted to Mr. Munson. The superheater can 
also be used in stationary boilers. 

WATER-GAGE.-L. KAPLAN, Clinton, Conn. 
One special object in this case is to provide an 
improved form of magnet, having the float and 
weight carried, thereby so disposed as to reduce 
the strain upon the pivot of the magnet and 
permit a free movement. A further object is to 
provide a controller for the magnet, so designed 
as to prevent rapid movement of the magnet 
during rapid variations in the water level. 

SHIELD AND BURNER.-N. B. CREIGHTON, 
New York, N. Y. The invention pertains to 
reverberatory furnaces and ovens using hydro­
carbon fuel, and Its object is to provide a 
shield and burner, arranged to permit of con­
veniently opening and closing the burner en­
trance of the furnace or oven, and to simultan­
eously operate the hydro-carbon bUrner in 
unison with the shield. 

MAGAZ�NE TALKING-MACHINE.�C. E. 
KRUEGER and . W. H. KRUEGER, Minneapolis, 
Minn. The invention relates to talking ma­
chines, the purpose being to pJ'oduce a device 
in which a large number of distinct operations 
are performed automatically, so that the ma­
chine requires a minimum of attention. One 
advantage is that certain parts of the ma­
chine may be thrown out of action at will so 
that the records may be changed automatically, 
a single needle being used to operate upon all 
of the records in succession. 

SHIP'S DAVIT.-E. W; MYERS, Port Tampa, 
Fla. This davit is simple and durable in con­
struction, easily manipulated, and arranged 
to allow of conveniently raising . the boat from 
the water and placing it in a position of rest 
on the deck of the vessel, and to permit swing­
ing the boat clear of the chocks and lowering 
it at the side of the vessel, and con trolling 
the lowering from the boat. 

ROAD-MACHINE.-M. M. SICKLER, Buffalo, 
N. Y. The purpose of the invention is to pro­
vide a road scraper which may be made very 
light and strong, and advantageously used 
upon mountain roads. Another purpose is t o  
provide means for steering the machine under 
ordinary conditions, and auxiliary means that 
act in conjunction with the main steering 
means, enabling the machine to turn sharp 
corners or c1irves, since it can be turned prac­
tically in its own length. 

EGG-PACKING MACHINE.-H. H. STORY, 
Butte, Neb. The means provided in this in­
stance assemble a number of eggs transferred 
from a container in bulk, to nest with a stan­
dard packing cap. The objects are first, to 
provide a means of transferring a quantity or 
eggs in bulk to a numerical container, whereby 
facility is afforded in dealing them out to a 
purchaser in number ; and second, to facilitate 
thei.r packing for transportation and insure 
their protection against breakage. 

ATTACHMENT FOR WOODWORKING-MA­
CBINES.-E. SODERGREN, New York, N. Y. 
The invention is an improvement in attach­
ments for wood-working machines particu­
larly variety molders having a revoluble ver­
tical cutter, and has for its purpose to provide 
an adjuncf to such devices by which moldings, 
paRels, etc., ·can be cut rapidly and with ac' 
curacy without requiring any particular skill. 

MACHINE FOR BRUSHING FELT.-J. B. 

INSECT-DESTROYER. � J. A. HAEFELE, 
Rogers, Ark. In this patent the improvement 
provides a means for catching · the codling 
moth, canker worm moth, plum curculio, tent 
caterpillar, and other orchard insects. The 
lamp is placed in the orchard. The intense 
light attracts the moths, which fly toward it. 
Those that strike the chimney or flue falI into 
the 011, and others are attracted by the bright 
rays refiected from the oil, and fly thereinto 
and are destroyed. sists in a construction whereby the bottle is Houllehold UtWtles. 

WOLFS DORFF, New York, N. Y. The invention 
pertains more particularly to improvements in 
machines for brushing that type of felt em­
ployed in the manufacture of hats. The ob­
ject is to provide means whereby a plurality 
of ctrcular pieces of felt may simultaneously 
be brushed while In a moistened condition. 

protected and concealed by an ornamental REFRIGERATOR.-G. M. WALKER, Lincoln, 
01' General Interest. casing, and whereby the casing cannot be re- Neb. More particularly the invention refers 

HIGH-PRESSURE HOSE.--T. B. FORD, New moved without disfiguring it or breaking the to a special construction whereby the storage 
York, N. Y. This hose is more especially de- bottle. The casing carries a closure for the or provision compartments may be cooled either 
signed for use with fire-fighting apparatus, bottle to take the place of the cork which is by the continuous circulation of a stream of 
and provided with an outer or a main hose, removed at the time the bottle Is inserted water in the w ater jacket surrounding the 
and an Inner hose spaced from the outer base within its casing. compartments, or may be cooled by the use 
to allow the water flowing through the inner B OTTLE SEAL AND CLOSURE.-D. A. of Ice, the drip water from the ice passing 
hose to fill the space between the outer hose WILLIAMS, Represa, Cal. The aim ln this case through the jacket. 
and the inner hose, whereby the outer hose Is Is to provide a casing for covering the entire 
subjected only to pressure and not to the fric- bottle, the upper portion of the casing form­
tion of the moving water thus reducing wear ing a sealing cap covering the cork and hold­
and tear, incident to the flow of the water, to ing the latter in place. The cap is so secured 
a minimum, and rendering the hose capable to the bottle neck that It cannot be removed 
of withstanding high pressure and allowing without breaking the bottle or cutting the cap, 
replacing or repairing of the inner hose. and the cap is so secured to the cork that 

APPARATUS FOR STORING AND FEED- upon the cutting of the former, the cork and 

ING HYDROCARBON LIQUIDS.-J. B. EVANS, separated portion of the cap may be removed 

Selma, Ala. This apparatus is for use in .. stor- together. 
ing and feeding hydrocarbon liquids, especially CUSHIONING DEVICE FOR CRATES . AND 
such volatile liquids as gasolemr used as a mo- OTHER PACKAGES.-J. STEINBUCH and L. 
tlve agent In internal combustion engines. The 

I 
KAUFMANN, New York, N. Y. The object of 

loss by evaporation is not appreciable and the the invention Is to provide a new and im­
danger of explosion materially lessened, also . proved cushioning device for use in such pack­
such water as the gasolene contains when in- ages, to securely but yieldingly hold . the vessel 
troduced in the tank Is separated therefrom. to prevent breakage thereof while in storage 

APPARATUS FOR STORING AND DIS- or in transportation, and to allow convenient 
PENSING HYDROCARBON LIQUIDS.-J. B. insertion and removal of the vessel from the 
EVANS, Selma, Ala. The invention is an appa- package. 
ratus for storing and dispensing hydrocarbon DIE FOR PRESSING BRICKS.-C. E. 
and such volatile llqulds as gasolene. The tank SIMPSON, Portsmouth, Ohio. In this instance 
Is at alI times kept filled, whereby evaporation the object is the provision of means for form­
of llquid is substantiaIly prevented and the ing an Improved die, and a construction for 
danger of explosion practicaIly eliminated. It the die which wlII enable the liners or liner 
is for use of retailers, garages, 'etc. , more espe- plates to be reversed after one side becomes 
cially where water pressure supply is not ob- worn. In this way the inventor substantlaIly 
tainable or convenient. I doubles the period of usefulness of the liner 

APPARATUS FOR DISPENSING HYDRO­
CARBON LIQUIDS.-J. B.  EVANS, Selma. Ala. 
The object of the Invention is to provide, in 
connection with a suitable tank · supplled with 
liquid pressure, as water, a gasolene tank for 
measuring off and discharging a predetermined 
quallty of the hydrocarbon liquid, the same 
being introduced into the measuring tank by 
the passage of the water therefrom into the 
reservoir, and being expelled by the water 
pressure in the reservoir. 

plates. 
DENTAL INSTRUMENT.-R. H. GALLAGHER 

and R. E. DUTCHER, Plainview, Neb. The ob­
ject here is to furnish a device for extracting 
the roots of teeth, in which a flrm hold may 
be secured upon the root without danger of 
spUtting the latter. The device dol'S not re­
quire a prellminary cutting action in order to 
secure a good hold upon the tooth, and in 
which therefore, the suffering occasioned by 
the use of the instrument is eliminated. 

Machines and Mechanical Devices. 
SHAFT-ALINER.-A. S. CHURCH, Bath, 

Mich. Means are provided in this invention 
for supporting shafts, and holding them in 
proper alinement while the bearings thereof 
are being babbitted or adjusted. The support 
is capable of attachment to various sized 
shafts and to hold them in any destred posi­
tion in respect t o  a waIl, ceiling, or other 
stationary body. 

REVERSING-PULLEY MECHANISM. - J. 
DARLING, Chicora, and J. W. CULBERTSON, 
Knox, Pa. The pulIey is for use in connec­
tion with non-reversible engines, whether gas 
engines or others used about oil weIls. but 
the Invention is of use for other purposes 
such as various forms of machines in which 
It is desired to operate driving wheels or pul­
leys in one direction and at other ti!l1es in 
the other direction. 

VACUUM I)RUM-FILTER ' FOR SEPARAT­
ING SOLID SUBSTANCES FROM LIQUIDS.­
H. HENCKE, Kantstrasse 3Ba. Charlottenburg, 
near Berlin, Germany. Suction of the liquid 
from the drum filter or its chambers is effected 
at a place located in the interior of the drum. 
By this means the suction effect is distributed 
more uniformly over the surface of the drum 
and thus produces a more uniform and effective 
suction. Means are provided by which the 
drum chambers are divided into two equal 
halves exposed to the same suction effect. 

MACHINE FOR REGISTERING COMMER­
CIAL TRANSACTIONS BY DOUBLE ENTRY. 
�M. PIONZIO-CAVAGNINO, Turin, Italy. This 
machine registers commercial transactions con­
nected with Ii business according to the rules 
of double entry book-keeping. It is fitted with 

ROPE-MEASURING MACHINE.-A:. HALLY, 
New York, N. Y. The invention relates more 
particularly to that type of machine designed 
for measuring rope or the Ilke, as it is un­
wound from the spool and sold. One of the 
main objects is to provide improvements in the 
detail mechanism, whereby the dial may be set 
back to zero without neceSSitating the rotation 
of the measuring wheels in the reverse direc­
tion. 

AUTOMATON.-C. W. CLARK, New York, 
N. Y. The invention has reference to certain 
improvements in automatons or mechanically­
operated dummy figures, and relates more par­
ticularly to the mechanism for oscillating the 
head and eyes of the figure. The figure is 
adapted for use as an advertising medium and 
may be placed in store windows or where it is 
desired to attract attention of passers by. 

CAGE-LOCK.-J. W. UNGER, Christopher, 
Ill. In operation the car is run onto the plat­
form, which may be provided with tracks .for 
this purpose, . and hoisted .to the top of the 
shaft. When in p'Osition for dumping, the 
treadle is engaged and depressed by a trip to 
withdraw the dogs or bolts, and the handles 
are grasped to tilt the frame. After the car is 
dumped the frame returns to its normal position 
by gravity. 

FRICTION-CLUTCH.-A. N. WOODS, Cor­
vallis, Ore. The clutch is for use in traction " 
engines and other . machines, and arranged to 
permit convenient manipulation On the part of 
the operator for throwing the clutch in or out 
of gear, to powerfully transmit the motion of 
the driven shaft to other machinery and to 
insure long llfe to the working parts. 

MACHINE FOR PERFORATING PAPER.� 
M. M. LINDSAY and J. W. HEDGEPETH, Ripley, 
Tenn. In this machine instead of providing 
punches or the llke for forming the perfora­
tions, the invention provides a plurallty of 
drills, and so construct the machine that the 
drllls are operated simultaneously. The paper 
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111 rigidly clamped to a support and said sup­
port niay be moved toward and from the drills 
and also in the direction of the length of th� 
row of drills. 

MACHINE FOR MAKING CELI,ULAR 
BOARDS.-S. M. LANGSTON, Camden, N. J. The 
invention pertains to improvements in ma­
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chines for making cellular board or double- Kindly write queries on separate sheets when writing 
faced corrugated paper, and relates more par- about other matters, such as patents, subscriptions, 
ticularly to Ii machine for applying the second 

books, etc. This will facilitate answering your ques­
facing sheet to the single faced corrugated 

tions. Be sure and give full name and address on every 
paper and subdividing the resulting product into sheet. 
sections. Full hints to correspondents were printed at the head 

focus of such a lE)ns is said to coincide with 
the center of curvature. In constructing a 
diagram to represent the section of this lens 
I use radii of 2 inches, letting them overlap 
* inch, and I wish to ' locate, in the diagram, 
an object, say an arrow, at twice the focal 
distance from the lens and then determine in 
the usual manner, by construction, the position, 
size, etc., of its image which, I understand, 
should be red, of the same size as object, 
inverted and at twice the focal distance from 
the lens. - Should I p lace the object 4 inches 
from the farthest face, 4 inches from the near­
est face, or 4 inches from the optical center 
of the lens ? If the object is properly placed 
and the construction correctly done, should the 

or anyone else to whom I could write for In­
formation ? A. The article to which you orefer 
states that certain changes of color have been 
noted in persons' hair under the action of 
Roentgen rays. We d o  not know who' wrote 
the article. It was reprinted in our columns 
from the French journal l'Illustration as a mat­
ter of news. The article concludes with a warn­
ing against the careless use of the rays for 
such a purpose. We must emphasize that warn­
ing, and say that any such use - of the rays 
would be exceedingly dangerous and , should not 
be unQertaken. A prolonged exposure of the 
head to their action would very likely produce 
most serious consequences. APPARATUS FOR LAUNCHING TORPE- of this column in the issue of March 13th or will be 

DOES UNDER WATER. A. E.  JONES, Fiume, sent by mail on request. 

object and image be four times the focal dis- ( 12064 ) W. D. A. says': The explana· 
tance apart, or more, or less ? A. The image , tion to question 12033 in March 27th issue of 
of an ' arrow which is placed at twice the focal SCIENTIFIC AMERICAN does not seem correct. 
distance from a double convex lens of 2 inches According to your explanation, the board would 
focus will be at 4 inches from the optical be placed so that its long edges w ould be parallel 
center of the lens and on the side remote from to the diagonal of the room, which would not 
the arrow. The distances for both the arrow give the longest length of board. I a m  inter­
and its image are to be measured from the ested in your explanation of the above problem, 
center of the thickness of the lens, that is, as I have been for some time looking for a 
from the optical center, and not from the sur- solution to a similar one. �e dimensions being 
face of the lens. In your case the object and a 10 x 5 foot room, to find the longest length 
its image will be 8 inches apart, four times of 3 feet width carpet with square ends. A. 
the focal length of the lens. 7. Please give Your criticism of the answer to the problem 
dates or number of papers o r  SUPPLEMENTS in in Query 12033 is well taken. The matter 
which I can find designs of transformers which illustrates the difficulty of looking after the 
may .be used to step down 1 l0·volt a .  c.  I hundreds, of questions which come to our desk 
wish to make such a transformer of 150-watt each week. No one can remember or look after 
capacity, more or less, and so arranged that I them all, and in going to dilrerent hands, dif· 
can get dilrerent pressures, as 100, 90, 8Q, 70, ferent views may be taken by dilrerent persons. 
60, etc. A, You. will fin4- the plans for a step- This problem of a board to be laid upon a tioor 
down transformer, from 110 volts to 10 volts, comes up to us very frequently. It  received an 
in S UPPLEMENT No. i5 72, price ten cents. You exhaustive answer in Query 10486, Vol. 96, No., 
can take out loops from the secondary so as to 13. You will there find the general solution, 
get any intermediate ' voltages you may desire. in which any numbers whatever may be Bub· 

lAustria-Hungary. The improvements are , in 
movable shutter apparatus for use in launching 
torpedoes beneath the level of the water 
through the sides of a vessel in 'movement, and 
it relates more particularly to the arrange­
ment of the shutters 'forming the torpedo sup­
port, their locking, opening, and clOSing 
mechanism. 

Pertaining to Recreation. 
TOY P ISTOL.-J. DARLING, Chicora, Pa. 

The improvement is in toy pistols and has for 
an object the provision of a novel construc­
tion of pistol adapted - for shooting marbles 
or similar spherical missiles. Ratchet teeth 
pressed by ,a spring engage with the hainmer 
which latter when released by the trigger pro­
jects the missiles' which may be of dllrerent 
sizes. 

Prlnle Rovers and Their AccessorIes. 
STARTING DEVICE FOR INTERNAL-COM­

BUSTION ENGINES.-A. C. WELLS, Amity­
ville, N. Y. This invention refers to certain 
improvements in devices for use in controlling 
the starting crank of an internal combustion 
engine and for detaching the crank from the 
engine in case of a "back fire." The device is 
made up primarily of two main members, one 
non-rotatably mounted, the other rotatable with 
the starting frame. 

Pertalnlng to Vehicles. 
FENDER FOR ELECTRIC CAR S AND 

OTHER MOTOR-DRIVEN VEHICLES.-A. 
FLANDES, Mexico, Mexico. The objects of the 
invention are : to , obtain a safety device that 
will prevent any obstruction passing under the 
wheels of the vehicle, thus removing all dan­
ger, and, to obtain by the means of the same 
mechanism, a brake which will act effectively 
as an aux1liary brake t o  the vehicle so as to 
stop the same in the shortest possible time 
without causing shock. 

LOCKING DEVICE FOR SEAT-GUARDS.­
S. E. JACKMAN, New Y ork, N. Y. The inven­
tion relates to locking devices for seat-guards 
used on cars, boats, and like vehicles, such as 
are run on inclined pleasure �allways and such 
as shown and described in Letters Patent of 
the U. S., formerly granted t o  Mr. Jackman. 
The object is to provide a device, arranged to 
prevent passengers in a vehicle from tampering 
with the guard thereof during the ride. 

ROAD-DRAG.-E. J. MILLS , Webb, IoWa. 
The purpose of the inventor is to provide an 
economic machine of light draft that will ef­
fectually gather the earth from the sides of 
the road and distribute it , at and in the direc­
tion of the crown or center of the road, thus 
building the road up in the most approved 
manner. 

TIRE-BOLT.-J. M. FELLOWS, Burlington, 
Ind. An object here is to provide a bOlt which 
has a recess therein to contain substances such 
as oil, grease, or the like, and which is formed 
to permit these substances to come into con­
tact with the wood of the felly. Also to , p ro­
vide a bolt for securing a , metal tire on a felly, 
the end of the bolt engaging a recess in the 
tire and thus obviating the necessity of pro· 
viding an opening through the tire and a bolt 
head countersunk therein. 

TRUCK.-W. E. KASTENDI KE, New Market, 
N. J.  The invention comprises means for rais­
ing a load directly from the ground, by aid of 
a windlass, and then drawing the weight up 
an incline carried by a vehicle, so as to facili· 
tate the storing of the load within the vehicle 
body, and further comprises a carriage mov· 
able relatively to the vehicle, and means for 
locking the carriage relatively t o  the vehicle 
body, and also locking the cord for raising the 
weight firmly in relation to the carriage. 

VEHICLE-TIRE.-B . Ros s ,  Buffalo, N. Y. 
This invention provides details of construction 
for a vehiCle tire whereby great resilience i s '  
h a d  by t h e  tire, d u e  t o  t h e  joint employment 
of a hoop of suitable material, and novel 
reinforced means coacting therewith, which 
adapt the improved tire to have superior elas· 
tic1ty, uniform expansion, and great durability. 

De8lgns. 
DESIGN FOR A SHAVING BRUSH.-J. L. 

ERSKINE, New York, N. Y. In this ornamental 
design for a , shaving brush, the upper part of 
the handle slopes to the middle part which 
includes a bird claw grasping the round part 
of the remainder of the handle which holds 
the bristles. Mr. Erskine has also invented 
another design of a shaving brush which com­
prises an ornamental handle, the tapered end 
of which ends in an ornamental fan �haped 
design. 

NOTE.-Copies of any ' of these
' 

patents wlll 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, tItle of 
the invention, and date of this paper. 

( 12058 ) W. H. S. asks : A says that 
the outl!ide rail of a railroad curve is n ot any 
longer than the inside rail. He claims that 
the wheel of a' car strikes the inside first and 
leaves i t  last, making no dilrerence in the 
length of t.he two rails. B says there is a dif­
ference. Who is right ? A. There is no doubt 
at all that the outer wheels of a railroad car 
or any other vehicl. travel a greater distance 
ths,n the inner wheels in rounding any curve. 
I t ' is for this reason that automobile rear 
axles .have to be provided with a differential 
gear for turning much sharper corners ' than 
those of railroads at a high rate of speed. 
The difference between the distance traveled 
by inner and outer wheels on railroad cars is 
much smaller, and is provided for by slip, but 
on any curve the outer rail can be shown by 
measurement to be longer than the inner. 

( 12059 ) O. B. asks : Suppose that 

( 12060) W. J. M. asks : We ar hav. stituted, and the lengths of boards for anJ; 
. e sized room whatever may be calculated. �hfS 

ing a good deal of trouble in this immediate will solve your problem ' for you. We thank you 
vicinity getting water. It  seems as though the for calling our attention , to the matter. 
water is hard to find at a rea'sonable depth, say 
below 100 feet, and from that depth on we ( 12065)  H. K. L., says :  , I  have seen 
strike what is called "shale," that is supposed the statement that a room in which the air 
to vary in thickness from 200 to 1,500 feet in is fresh will heat much more quickly than one 
thickness. I was referred to you by the Ameri· in which the air is bad. Will you kindly tell 
can Carpenter and Builder, of

' 
Chicago, Ill. me if this is true, and if so, what the scien­

They spoke as though you could give some in· tific reason is ? I should also like to know 
formation as to whllt I would like to know. if experiments have proven how much more 
They spoke as though there were German quickly, proportionately to the size of tlie 
scientists that had some method of locating room,' the fresh air will heat. A. CarboIt 
water underground. I would like to know dioxide, the commonest imparity in air, pro· 
whether there are, and where the instruments duced equally by respiration of human beings 
could be got, if, they are t o ' be got. I wish and animals and a combustion of a gas flame 
you would give me full particulars in regard or other fire, has a slightly lower specific 
to the matter as soon as you possibly can. A. heat (or more accurately, co-eIDcient of thermal 
We d o  not know of any instruments for de- capacity ) than p ure air. That' is to say, 
tecting the presence of underground water, a given volume of it requires slightly less 
e:$:cept one of the nature of a microphone, by heat to raise its temperature by a given 
means of which the fiow of underground amount. Carbonic oxide, on the other hau-d, 
streams may be heard, but not, we should say, another impurity, has a Slightly hIgher 
at such a depth as you mention. There are specific heat. B oth are, however, much heavier 
many professional water finders who profess to than air, so much so that carbon dioxide 
bl! able to detect the presence of water under- may be , poured from one vessel to another like 
ground by means of witch·hazel or other divin- water, and any considerable quantity of it 
Ing rods ; and in the course of the centuries present in the air entering, for instance, a 
in which they have operated, their successes hot-air heating furnace, would .require more 
have been too numerous to be explicable alto- heat, or a longer time at the same tempera­
gether by coincidence. There is, however, n o  ture, to make the air containing it rise and 
scientifiC explanation of their methods or re- heat the room. ' As, however, the sanitary 
sults, and it is our opinion that any success limit is generally considered to be 6 parts 
they may achieve is due more to some capacity of carbon dioxide in 10,000 parts of air, it 
in the man-tlome sort of sixth sense less de· is not conceivable that either of the foregoing 
veloped in the rest of us-than to either the considerations will alrect the heating of a 
instrument or the method. We know nothing of room either sensibly to the body or measurably 
the company you mention, but there is no rea- by ordinary apparatus. If there is anything 
son at all why a magnetic needle, either com- in the theory you propound, its explanation is 
pass or declination, should be alrected by under- more probably physiological than physical ; an 
ground water, except where the latter occurred increase in the impurities in the air of a room 
with mineral. Large bodies of iron ore alrect would be feIt by persons in the room immeas 
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them. not directly produce a temperature effect, and 

some salt whose temperature is 0 deg. C. or 
lower were mixed with some broken ice or 
snow whose temperature is 0 deg. C. or lower 
when nothing near by has a 'temperature higher 
than 0 deg. C., would this mixture then act 
as a freezing mixture, 1. e., could the salt melt 
the ice and the resuitlng water dissolve the 
salt, thus making the finish temperature lower 
than at the beginnin g ?  A. Salt and ice will 
melt each other at any temperature above 
-22 deg. C., but ice lying in air will not 
melt at any temperature below 0 deg. C. This 
answers your question as t o  ice melting salt 
below 0 deg. C. You have yourself doubtless 
seen salt put upon icy sidewalks to melt ice 
in weather when t.he thermometer was many 
degrees below freezing in the air above the 
walk, and ice all about was dry and solid. 
The teniperature -22 deg C. is the lowest 
possible temperature to be obtained with a 
freezing mixture of ice and salt. For the dis­
cussion of this point see Watson's "Text Book 
of Physics," under Freezing Mixtures. We 
send the book for $ 3.50. 2� Is there any reason 
for the early electricians or scientists having 
called the electrification on glass, caused by 
rubbing it with silk, positive instead of nega· 
tive ? A. The name vitreous was originally 
applied to the electricity with which glass was 
charged after rubbing it with silk, and resin· 
ous was applied ,to the electricity with which 
sealing wax was charged when it was rubbed 
with woolen. These names were based upon 
the theory that there were .two kinds of elec­
tricity. Franklin proposed the theory - that 
there was but one kind of electricity; wbich 
either was in excess or was deficient in a 
charged , body. These states he called pOliitive 
and negative, and as a result we have the 
names to-<1ay, although the one-fiuid theory is 
no longer held by scientists. Why he desig­
nated vitreous electricity as plus we do not 
know. The names could have been oppositely 
applied just as well. 3.  H ow can I measure 
the hot ,resistance of a nO-volt incandescent 
lamp without using the voltmeter-ammeter 
method ? How can I measure it with the 
Wheatstone bridge, for instance ? A. We do 
not know MY way- t o  measure the resistance if their presence alone, breathing out heated 

gases, were not sufficient to maintain the 
temperature. Increase of carbon dioxide - in 
the air would disproportionately decrease the 
oxidation of waste matter by each respiration. 
which would not only reduce the generation 
of heat in the system, but would decrease the 
activity of circulation of the blood, and might 
easily be "translated" by the brain into a 
sensation of cold. This is the only probable 
scientific explanation of your theory that oc 
curs to us, and we hope it wil1 be sutllcient 
for your purpose. 

of an electric lamp while hot by using the ( 12061) O. J. W. asks : What is 
Wheatstone's bridge. You do n ot, however, there actually known about the moon ? Have 
r 'uire an ammeter to make the measurement. any of the powerful telescopes that are used 
A voltmeter a,lone will sutlice. The method to explore the mysteries of distant stars been 
is known as the Fall of Potential Method. turned upon our satellite, and with what result ? 
Place a known reSistance, say one ohm, in is there a late scientific work on the subject ? 
series with the lamp. Measure the drop of A. Much is known about the moon, more than 
potential across the terminals of the one-ohm is known cif any other heavenly body. It used 
coil and also across the terminals of the lamp to be said that we knew the moon's surface, the 
with the voltmeter. The resistances will be heights of the mountain" there, better than we 
proportional t o  the drops of potential ; or knew any country on the earth. But we think 
V of coil : V of lamp = R of coil : R of lamp. this is somewhat of an exaggeration. Any book 
4. Ordinary charcoal sticks are such poor con- of astronomy will give many of the facts known 
ductors that they cannot be used for an arc about the moon. Pickering's "The Moon," price ( 12066)  F. A. G. asks : 1. I am in­
light. How can I treat them so' that I can use $10, is the latest book on the subject. It ap- terested In wireless telegraphy, and wish you 
them for that purpose ? Is there any special pea red very recently. would advise through your queries column 
kind of charcoal sticks that will serve the ( 12062 ) Is "*·inch cop-

what books or SUPPLEMENTS would give me 
purpo!!e ? A. Sir Humphry Davy first formed 

G. B. T. asks : information as to the dift'erent systems, and 
the electric arc by using sticks, of dense char- per wire with three groundings large enough what instruments will give the greatest re 
coal, and before the days of arc lighting the for lightning rods on a barn 80 x 40 feet ? A. ceiving distance. A. We can supply you with 
editor performed the experiment for his classes We should not advise the use' of copper as a Collins's "Wireless Telegraphy," price $3 
in ' the same' way. Last year he , used his old lightning rod on any other ground that that it ' Maver's "Wireless Telegraphy," price $2, and 
apparatus to show what an advance had been will not rust out so rapidly. A No. 4 galvan-

,we send you a catalogue of articles of value 
made. Hardwood or even fuie willow charcoal ized-iron wire will act just as well or better, , in our SUPPLEMENT, from which you can make 
may be used for the arc. A piece a half inch electrically, and cost very much less. You s!'llection of those which pertain to your sub 
through will answer perfe,ctly. , 5. A direct would do well to send 10 cents to the Weather ject . . 2. How far can I send with a 2-inch 
current of from 400 to 500 volts may be used Bureau, Washington, P. C., and get the pubU- induction coil ? A. The ' distance to which 
for the so-called water'pail forge, also for the cation, "Recent Practice in the Erection of a coil will transmit varies greatly at different 
purpose of arc welding. What other interest- Lightning Rods," in which you will find much times. A 2-inch coil under favorable con 
ing experiments can be performed by means of of futerest. ditions of the atmosphere will send severa 
such a current ? A. The water-pail forge does ( 12063 ) M. M. T. asks : An article miles, and at another time may n ot send even 
not require 400 to 500 volts. We frequently was published in the SCIENTIFIC AMilRICAN on a mile. 3. Will a Sampson battery run 'a coil 
use it at the usual voltage of the outside September 22nd, 1906, that has only recently A. The Sampson battery should run a coil. 
wires of the Edison circuits, 220 t o  230 volts. come to my attention. This article states it 4. In a store battery are the materials used 
We do not know any experiments for so high has been discovered that hair which has ' turned up Uke other batteries ? If so, how long will 
a voltage especially. We should not bring so gray, after being exposed to_ the X·ray has been they last without renewal ?  A. The ma 
high a voltage to the lecture table. 6. A restored to its natural color. This interests me terials of a storage battery are n ot consumed 
double convex lens has a 'radius of curvature very much, and I am most anxious to learn by use. Recharging brings them back to their 
of 2 inches, is % inch thick, and has an more about the subject. Could you put me in former condition and gives a renewed life to 
index of refraction of 3/2. The principal communication WIth the writer of the article, the b!1tteq. 
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A Home=rlade l OO=Mile 
Wireless Telegraph Set 

Read SCIENTIFIC AM ERICAS SUPPLE"ENT 1605 for a 
tborol1gb. clear descri ptlon, by A. Frederick Collins, or 
�b:�������c;����:t: l:t�:!�:j�����:�r�c� °t��� 
PT.ce 10 cents by mail. Oriler from your newsdealer of 
frolD 

lUUNN & CO •• 361 Brt>adway. New York 

FRICTION DISI DRILL 
FOR LIGHT WORK. 

Jla8 The"e Great AdvADtaltel: 
The speed elln bl! instantly chanited from 0 to 1 600 without Itoppinl or shifL1Dat btllte. POW(>T applied can be jZ'l'"aduated 
to lirh'e, with equlil 8afety, tbe 8maU�3t. or largut drills within it.s r!loge-a wonderful economy ir. time and gTeat u\'ing 111 drill breakage. IT' Send lor Drill Catalogue. 

W. F. '" "NO. BARNES CO., 
Established 18'�. 

1999 Ruby Street, Rockford. IlL 

SENSITIVE L ABOR ATORY BALANCE 
By N • .  \{onroe Hopkms. Thls " built-up " labora.tory 
balance will weigh up to one 'FlUDd and will turn wit� a 
g�a

��r �!reu"rtaJk'.7�g. th:';,�:I��':'(l�:�a�� i,:,��n 
work .... well 88 a ,1.25 b",Jance. The article Is accom­
panied by detailed working drawings 8bowlnll' variuus 
stages of the work. Tbls article Is contained III SC1EN. 
TIFIC AMERICAN SUPPLEMENT. No_ 1 1 84. PricelO 
cents For sale by MUNN &; Co .. 361 Broadwa1. ,New 
York City. or &I1Y bookseller or newsdealer 

" The Tool-Monger" 
Name given to a booklet of 288 
pages which we shall be pleased 
to mail on request_ Valuable to 
all users of Mechanics' Tools. 

Montgomery & Co., 105·107 Fultou Street. Now York City 

GEER MOTORCYCLES 
,HI. P. 2.('ylln(h'r Green Egg, $225.00 4 .. H. P. 'Uneblrd • • • • • • • . . . .  . • •  200.00 

2.)1-1[. P. Gel\r, !\Iodd 4. 150.00 
Used !\lotorcyc1es • • • • • • • •  40.00 

'We have the largest line of Dew 
and used Motorcycles in the country 
at the lowest prices. Every ma-

���h;.guMo��d·an�e���n� Sro; 
Air Ships. Motors for raHway velocipedes. Send for Cat.slog. 

HARRY R. GEER CO., 851 McLaran Avo., ST. LOUIS, MO. 

Pipe Cutting and Threading Machine 
}'or Either Jlund or l'ower 

Thi, m:u:hioe lit the regubr h3.od machine supplied with ;\ power ba."C. phi ion, COUQtersb.'\ft, etc., :md 
(..,\n lie workt:!d 33 :m or�iioMY pow!!r 
m:\cbine or I..'\k�n from its b:\.ge for 
Ilse :L.'J :\ h:\nd ffi:\cnine. Pipe }{ in. to 15 ill • •  li:\luder h:\ndleJ essilv ir. 
I'Jm:'l.1I room. lIIustratt:!d Clt.1..'\J�ue­
price list frt'e OD �Pfllit::uion. 

THE CURTIS & CURTIS CO. 
G Gsrdt!n St •• Britlgeport. CODO. 

�8u USE GRINDSTONES P 
If so we can supply you. All sizes 
Itlonnted and unmounted, a.lways 
kept in stock. Remember, we make a 
specjaltyof selecti.ua;c stones for all spe· 
ciaJ purpose�. �e.11.d for catalogue "I." 

The C J.EVELA lS D  STOlSE CO. 

2d Floor. Wilshire, Cleveland, O. 

I Your PATENTS ncorporate :d :�I��:!� 
Laws the must liberal. Expt:nse the least. Hold meetings. transact 
business allywhere. Blanks. By-Laws and forms for making stock 
full'paid fOf cash. property Of services. free. President Stoddard. 
FORM ER. SEC RETARY OF ARIZO�A. reshlcilt agent for 
many thousan,1 companies. Reference: Any bank in Arizona 

STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 

Gas, Gasoline and 
Oil Engines 
Including Producer Gas Plants 

By GARDNER D. HISCOX, M.E. 

Sixteenth Edition, Revi.ed. Enlarged and -Reaet. 
Size 6� x 9� inchea. 442 page.. 351 

illuatrations. Price $2. 50 po.tpaid 

THIS new revised and enlarged edition is a com­
plete. comprehensive and thoroughly up-to­
date work, treating fully on the construction, 
installation, operation and maintenance at 

gas, gasoline, kerosene and crude pt"troleum engines. 
It treats on the theory of gas, gasoline and oil 

engines as designed and manufactured in the 
Untted States, for stationary, luarine and vehicle 
power, together with their care and running. 

Electric ignition by induction coil and jump spark 
. are fully explained and illustrated. Valuable in­

foTtuatiotl all the testing for economy and power 
and the erection of power plants is also included. 

, The special information on producer and suction 
, �ases cannot fail to prove of value to all interested 

m the generation of producer gas and its utilization 
in gas engines. A list of the leading gas and oil 
engme manufacturers in the United States and 
Canatla. with their addresses, is included, as well as 
a list of United States patents issued on gas, gaso­
line and oil engines and their adjuncts from 1875 
to date. 

MUNN & COMPANY, Publishers 
361 Broadway, New York 
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ADDING AND SUBTRACTING SCALE. By E. 
F. Chandler. New York : Sold by J. 
S. Barron. Price, $1. 

'I'his little computing device should he or 
great value in the drafting room, as it en­
ables one. to add fractions and their decimal 
equivalents without any mental computation. 
It  consists of two disks, one rotatable upon 
the other, and each provided along its cir­
cumference with a ring of fractions running 
from 1/64 up to 63/64. The figures are so 
arranged that · the sum of any two adjacent 
fractions on the two rings wi11 be found on 
the lower ring directly opposite a slot In 
the upper disk. Conversely, when subtract­
ing, the dllf'erence between any fraction on the 
upper disk and the fraction opposite the slot 
will be indicated opposite the first fraction 
on the lower disk. The decimal equivalents 
are placed radially under each fraction. 

WEIGHT COMPUTER. New York: Sold by 
the Edge Computer Sales Agency. 
Price, $2. 

With a view to facilitating the work of 
the struct!lral engineer in desiguing steel 
structures, a Simple calculating device has 
been invented which wi11 enable him to de­
termine the weights of various structural 
shapes. The computer consiHts of two disks, 
one rotatable above the othel', and each pro­
vided along the periphery with a logarithmic 
series of numbers. One scale is provided for 
plates, and the other for angles. To de­
termine the weight of a plate, the upper disk 
is turned until the figure corresponding to 
the thickness of the plate comes opposite 
the tl6ure corresponding with the width Of 
the plate. '.rhe weight for various lengths 
can then be read on the lower scale. In the 
same way angle beams can be computed. 
Other forms can be computed If their weight 
per foot is known. 

THE AMERICAN NEWSPAPER ANNUAL. Phil­
adelphia: N. W. Ayer & Son, 1909_ 
1,350 pages royal octavo ; cloth. 
Price, $5 net. 

.No publication better refiects the changes 
which take place In the newspaper field than 
The American Newspaper Annual. This book 
alms to give the facts which an advertiser, 
or anyone else dealing with newspapers, needs 
to know, and to bring these facts down to 
date once each year. . The book catalogues 

23,894 newspapers, magazines and trade and 

class publications. A very valuable feature 
of the book is the circulation figures. When 
satisfactory Signed or sworn statements have 
been made their figures arc given, otherwise 
the editor of the- Annual has estimated the 
circulation from the facts at his command. 
Supplementary to the general catalogue are 
l ists of daily papers, magazin�s, women's 
publications, mail order publications, agri­
cultural and religious papers. together witll 
all the- trade and class publir:ations in their 
proper groupings. While the book is large 
and contains a vast amount of Information, 
it is in tabulated form with everything In 
plain figures, which makes it very easy to 
get at any Information desired. 

'Pm;; ZONAL-BELT HYPOTHESIS. By Joseph 
T_ Wheeler. Philadelphia : J. B. 
Lippincott Company, 1909. 12mo. ; 
pp. 401. Price, $2.50. 

The author seeks to demonstrate that the 
earth was at one time girt with belts of 
planetesimal gaseous matter, somewhat similar 
to those' encircling Saturn. Not only this, 

1>ut he tries to prove that such belts existed 
quite recently. within the memory of primi­
tive man, and were the cause of the Ice 
ages. A mass of evidence is presented from 
the myths of early peoples to show that there 
Is Rome foundation for such a hypoth�sls. 

HFiAT ENERGY AND FUELS. By Hans v. 
Jiiptner. Translated by Oskar Nagel, 
Ph.D. New York: McGraw Publish­
ing Company, 1909. 8vo. ; pp. 306 ; 
118 cuts. Price, $3. 

The present volume is one of a group' pre­
pared by Prof. Hans von JUptner on chemi­
cal engineering. l'he volume deals with heat 
energy and fuels, and contains much new 
data that should be welcomed by chem ists, 
metallurgists, and engin�ers. The book has 
heen widely used in F.urope as a textbook and 
hand-book, and it should be val uable h<'l"e in 
l1niv!'J'sitles and engineering schools, and 
among practleal englneHs as wel l. 

GUIDE TO SANITARY INSPECTIONS. By Will­
iam Paul Gerhard, C.E. Fourth 
Edition. Entirely Revised and En­
larged. New York: ,John Wiley & 
Sons, 1909. . 12mo. ; pp. 229. Price, 
$1.50. 

In revising the fourth edition of "A Guide 
to Sanitary House Inspection," it was deemed 
advisable to enlarge the scope of the book by 
adding considerable new matter. The matter 
of the original book has been thoroughly re­
vised, and there are besides a new chapter on 
the sanitary inspection of public buildings and 
another on sanitary surveys of cities and towns. 
A novel feature Is the embodying In the text 
of a large number of question schedules, relat­
ing to the sanitary inspection of city residences, 
tenement houses, and apartments, country 
houses, schools, hospitals, theatres, and insti­
tutions. The majority of these question 
schedules have been prepared by the author and 
have been found useful In his practice as con­
sulting engineer. '.rhe chief aim of this little 
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NE.W P APE.RS ON 

Concrete, Reinforced Concrete, and 
Concrete Building Blocks 

SCIENTIFIC AMERICAN SUPPLE�fENT 
1543 contains an article on Concrete, by 
Brvsson Ctlnnlngilam. 'l'he article clearly 
describes the proper composition and mix­
ture of concrete and gives the results of 
elaborate tests. 

SCIENTIlo'IC AMERICAN SUPPLEMENT 
1538 gives the proportion of gravel and 
sand to be Ilsed in concrete . 

SCIENTU'IC AlIfEHICAN SUPPLEMENTS 
1[;67, 1568, 1[;69, 1[;70, and 1571 contain 
an elaborate disctlssion by Lieut. Henry 
J. J ones of the various systems of rein­
forcing concrete, concrete construction, 
and their applications. '.rhese articles 
constitute a splendid t!'xt bool, on the 
sllbj<'ct of reinforced concrete. Nothing 
hett.er has bpCll ptlhliSh�d. 

SCIEN'I'IFIC AMEnICAN SUPPLE MENT 
!JU7 contains an art icle by Spencer New­
be1Tv In which pract.ica l notes on the 
prorier preparation of concrete are given . 

SCIENTI F I C  AMlmICAN SUPPLI'J MEN'i'R 
];ielS and 1iiG!) present a helpful accollnt 
of the making of concr(,te blocks by 
Spencer Newberry. 

SCIEN'l'IFIC AMERICAN SUPPLEJln�NT 
1i\!l4 giyes a cri tical review of the en­
gineering value of reinforced concrete. 

SCIENTIFIC AMEInCAN SUPPLF.:\lE:ooITR 
1547 and 1 ;'48 gi ve a r�stlm" In which 
the v·zrious sr�tems of reinforced con­
crete constrtllctiun are discussed and llIus­
trated. 

IOCIENTI F I C  AMERICAN SUPPLEMF.N'l'S 
15G4 and I:l6!'> contain an article by 
Lewis A. HlckR, in which the merits and 
defects of reinforced concrete are an­
alyzed. 

SCIENTIFIC Al\IF.RICAN SUPPLEMENT 
15[;1 contains the prinCiples of reinforced 
concrete with some practical illustrations 
hy Walter Loring Webb. 

SCIENTIFIC A:\IERICAN SUPPLEMENT 
1513 contains an article by Louis H. Gib­
son on the principles of RtlCCeSS in con­
crete block mantlfactnre, Ill ustrated . 

SCIRNTI FIC AMF.RICAN SUPPLF.:\illN'l' 
] 574 discusses steel for reinforced con­
crete. 

SCI F.:'o:TIF'IC AMER ICAN STJPPLEMENTS 
157[;, 1576, and 1577 contain a paper by 

Philip L. Wormley, Jr., on cement mortar 
and concrete, their preparation and use 
for farm pUl'j)oses. The paper exhaus­
tively discusses the making of murtar 
and concrete, depositing of concrete, fac­
ing concrete, wood forms, concrete sitle­
walks, details of construction of rein­
forced concrete posts, etc. 

SCIF.NTIFIC A:lfERICAN SUPPLEMENT 
1()86 contains a review of concrete mix­
ing machiner'y by William L. Larkin. 

SCIENTIFIC AMERICAN SUPPLEJlfEN'l' 
158:1 gives val ualJle suggestions on tbe 
selection of Portland cement for concrete 
lliocks. 

SCmN'l'I IcIC A�f EHI C,\ N SUPPLEJlillNT 
1:'81 splendidly di"cURS�S concrete aggre­
gn tes. A lwlpful pal,er. 

SCmX'l'IFIC A :ll lm IC.-\ N SUPPLEMENTS 
150" and HiOel presen t a thorough dls­
cl1�s ion of sand for 11lOl'tn.1' and concreto, 
hy Sanford E. 'I'homson. 

SCIEX'l'IFIC A:lmUICAN SUPPLEMENT 
1iiSl1 contains a paper by William L. 
Larkin fln Concrete Mixing Machinery, In 
which the leading types of m ixers are 
<liseuss('d. 

SCIENTHcIC AMElU CAN SUPPLE:lIEN'.r 
16:!l1 ])uhllgLH'S a practical ].lapel' by 
Henry H. Quimhy on Concrete Surfaces. 

SCIF.NTIF'IC AMF.RIC.-\N SUPPLEJlI'Jo�:-n' 
] el24 tells how to sel(>ct the Ill'OpOl'tions 
for concrete and gi ves he lpful suggestions 
on the Treatment of Concrete Surfaces. 

SCIE:\''l'T1qC AMF.ltICAN SUPPr.F.:lfEN'l' 
1 6:14 disctlsses I.'orms for Concrete Con­
struction. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 6:)9 contains a paper by Richard K. 
Meade on the Preven tion of Freezing In 
Concrete by Calci um Chloride. 

In RCIENTIF'IC AMF.RICAN SUPPLF.­
MENT 1605 Mr. Sanford E. Thoml,"on 
thoroughly discusses the proportioning of 
Concrete. 

SCIENTIFIC AMERICAN SUPPJ.ElIrn;o\1' 
1i\78 tells why some fall In the Concrete 
Block business. SCIENTIFIC AMERICAN SUPPLEMENT 
1 608 contains a discriminating paper by 
Ross F. Tucker on the Progress and Logi­
cal Design of Reinforced Concrete. 

Each number of the Supplement costs 10 cents. A set of papers 
containing all the articles above mentioned will be mailed for $3_ 40 

Order from your Newsdealer or from 

MUNN & CO_ , PUBLISHERS, 361 BROADWAY, NEW YORK CITY 



Scientific American 

volume is to outline broadly the main features ' r-----------------------------------�------..., 
of sanitary inspection work. While one of its 
aims is to instruct the layman, the house­
holder, the owner of tenements, the principal 
of a school, the superintendent of a hospital, 
the manager of a theater, It is believed that 
the book will be also useful to health and sani­
tary inspectors, to boards of health, to fire de­
partmen t officials, insurance companies' inspec­
tors, and to architects, civil engineers, and 

Popular Scientific Books 
building superintendents in general. 

ALTERNATING - CURRENT MAeHINES. By 
Samuel Sheldon, A.M., Ph.D., D .Sc., 
Hobart Mason, B.S. ,  E.E., and Ehrich 
Hausmann, B.S., E.E. Seventh Edi­
tion. New York : D. Van Nostrand 
& Co., 1909. 12mo. ; pp. 353 ; 236 fig· 
ures. Price, $2.50. 

This work has been s o  popular among 
students in other than electrical courses, that 
the authors have entirely rewritten It, so as 
to particularly adapt it to this class of 
readers. The book will be · of value to en­
gineers who are not perfectly familiar with 
the subject of alternating currents, but w h o  
fi n d  it necessary I n  their w o r k  to know 
something about It. Owing to practical ex­
perience with stUdents, the authors have 
found that It is difficult for a young man to 
understand a subject without being obliged 
to make numerical computations. For this 
reason, at the end of each chapter a set of 
problems is given, particularly adapted to

' 

impress the subject matter upon the minds 
of the students. 

SCIENCE AND IMMORTALITY. By Sir Oliver 
Lodge, F.R.S. New York: Moffat 
Yard & Co., 1909. 12mo. ; 294 pp. 
Price, $2 net. 

In this able and intensely modern volume, 
the distinguished author sums up the status 
of science, faith, and theology in their bearings, 
separately and collectively, upon religion and 
immortality, and it constitutes, therefore, an 
extremely valuable contribution to the litera­
ture of the present important crisis In modern 
thought. The subject is treated under these 
general headings : I. Science and Faith ; II. 
(Corporate Worship and Service ; III. The Im­
mortality of the Soul ; IV. Science and Chris­
tianity. This work is one of immense impor­
tance in this juncture, presenting fundamental 
Christian doctrine from the most modern and 
scientific point of view. 
PHOTOGRAPHY FOR YOUNG PEOPLE. By 

Tudor Jenks. New York : Frederick 
A. Stokes Company, 1908. 12mo. ; 
328 pp. Price, $1.50 net. 

A book which presents, not only the methods 
of successful photography, but the reasons un­
derlying the various processes. It gives to the 
practice of photography an additional fascina­
tion, and supplies the young reader with a 
foundation which enables him to read other 
photographic literature with profit instead of 
confusion, and to choose iritelllgently his 
camera, lens, or chemicals. Mr. ;renks describes 
the use of the camera, the working of its vari­

The Scientific 
American Boy 

By A. RUSSELL BOND 
l�mo. 320 Palres. 34,0 I1lulltration. 

Price, 82.00 Postpaid 

This Is a story of outdoor boy life. BU"llestln� a 
l arg e  number o f  
diversions w h i e  h, 
������;��ff stimulate In b o y  s 
the creative splrlt. 
In e a c h Instance 
��f�e��t f���� 
!liven for bulldlnll 
the various artlcleB. 

The needs of the 
boy camper are sup­
plied by the direc­
tions f o r  making 
tramping outllt s .  
sleepmg bags and  
tents ; also s nc h  
o t h e  r Bbelters as 
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caves. 
Tb e winter diver­

sions Include Ins· 
tructlons for mak­Ing B i x kinds of 
skate sall s  IUId ei.llbt 
kin dB of Bnow sboes . 
and sklB, besides ice 
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building, In which six dUferent �In:r. of brld"es, 
Inf�u�:ll.t'to�Iu:gl�b"e��li'li:rb���Il;O�:I�:S�1�e:.; 
number· of miscellaneous devices, such 88 scows, 
canoes, land yachts, windmills. water wheels and the 
like. A complete table of contents sent on re,\uest. 

The Scientific American 
Cyclopedia of 

Receipts, Notes � Queries 
l:i,OOO Receipl lI. ,.34 Palres 

Price. Cloth, 8:i.001  Sheep, 86.00 1 Half' 
Morocco. 86.�0, Postpaid. 

This Is a careful comvl­
lotion of tbe moot uBefnl 
receIpts whlcb have ap­
peored In the ScienUjI<J 
American for more than 
baJf a century. It IB the 
lUost complete volume on 
the Sl1b�ect of receipts 
:X1�cf�l f�:r::�ia�:r�
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collected, nearly every 
branch of the Ill!eful arts 
being represented. It bas 
been used by chemists. 
technolol<iBts and tboBe 
nnfamlllar with the arts 
Witb equal BUCceSS, and 
has demonBtrated tbat It 
1B a book whicb is useful 
In tbe laboratory, factory 
or home. An alpbabetlcaJ 

arrangement, with abundant cross references, 
��t!�n�;: or:&e ���� 1�e��'}��u1r::"�,!'Q�T��� 
tables of wel..:bts and measures and a dictionary ot 
chemical Bynonyms. A full table of contents Will 
be sent on application. 

ous parts, the process of negative development, Expert-mental SCt-ence ton ing or developing the prin t. and mounting. 
. 

He then treats the various phases of photog- By GEORGE. M. HOPKINS 
raphy separately in greater detail : exposure ; 2�th Edition. Revised and Greatly En-
what to take and how to take it ; developers ; larlred. Two Octavo Volumell. 

the theory of development ; tank development ; 1 .100 Palrell. 900 Illustrations. Cloth 

p rinting papers, their working and their com- Bouud, Postpaid. 8:i.OO. Half 

parative value ; lenses ; and shutters. Two Morocco, Postpaid, 87'.00 

chapters are given to the history of photog- ThIB book treats on the Varlons topics of phYSlca 
raphy, and another to the chemistry of photog- In a popular an d 

S����::� �: �pp!! raphy. ratuB In detail. and 
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By Leonard Williams. Chicago : A. that teacbers, stu. 
C. M'cClurg & Co., 1908. Three vol- dentB, and others 
umes. 12mo. ; 280 pp. each. Price, ��r
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$4.50. :::.al�:.!'t��£�'l':':��� 
In preparing these volumes, it has been the Xr�Tf:� ��b�� 

aim of the author to give a clear and fairly of the writer h a s  
complete account of the arts and crafts of older ��y t�:���:lo� 
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should be so perSistently Ignored. The first proOt. 
volume deals with gold, silver, and jewel work, di.fr:�� ����1'10� 
Iron work, bronzes, and arms. The second cblldren w i l l  Ond 
volume takes up furniture-, ivories, pottery, and �'c�e;ge

e
,r��:��r� 
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MAGIC Stage i l l usions and Scientific Diver­
sions, Inc luding Trick Photog raph,. 

Compiled and Edlled by ALBERT A. HOPI(INS 
With an Introduction by Henry Rldrely Evans 

L"Brire Octavo, �68 PaJl'es. 4�0 IIlustra­
tlous. Attraetivel.l' Bound in Cloth. 

Price 11112.�0. 

This work appeals to 
old IUId Y0lllljl: alike. 
and it Is one of the 
most attractive boll­
day books of the year. 
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hand.ome volume. It 
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A Complete Electrical 
Library 

By Prof. T. O'CONOR SLOANB 
An Inexpensive lib­

rary of tbe best books 
on Electricity. Put 
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Amateurs) . 

By GEORGE M. HOPKINS 

Author of' ''  Experimental Science." 
12mo. 27'0 Pages. :>''-0 I l lustrationll. 
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Legal Notices 

YEAR.· 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

April 6, 1 909, 

A N D  B A C H  B E A R I N G  T H A T  D A T E  
[See note at end of list about copies of these patentl!.] 

Abrading device, rotory, J. H. Hodsklnson . 917,068 
Acid and glauber salt, making phosphoric, 

E. H. Strickler . . . . . . . . . . . . . . . . . . . . . . .  911,502 
Adding-machine ribbon feeding and revers-

ing mechanism, W. Callam . . . . . . . . . . 911,24fJ 
Advertising apparatus, automatic movable. 

F. Glroud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1l11,{i!!4 
Advertising device, H. V. Good . . . . . . . . . . . .  917,581 
AdvertiSing device, automatic display, H. , Hake . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . 917.594 
Agricultural Implement, L. Battyany, et al . 917,236 
AIr-brake system, G. Macloskie . . . .  . . . . . .  917,091 
Air-drier for pneumatic llnes, Lamb & 

Sheehan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911,619 
Alr-englne, C. J. Lake . . . . . . . . . . . . . . . . . . .  917,317 
Air tempering and purifying apparatus, 

W. Jil. Taylor . . . . . . . . . . . . . . . . . . . . . . . .  917,185 
Air-ship, H. Wells . . . . . . . . . . . . . . . . . . . . . . . .  911,69() 
Alternator, single-phase, C. P. Steinmetz. 917,1�1 
Alumlnum·foil manufacturing of, A. 

Gautschl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,285 
Amusement device, H. L. Conwell . . . . . . . .  911,006 
Armature-teeth, ventilating-support for, T. 

Hlboard . . . . . . . . _ . . . . .  . • . . • • . • • • . • • • . •  911,164 
Automobile-alarm, E. Copleston . . . . . . . . . . 911,41() 
Automobile disappearing luggage-carrier, E. 

'r. Rollinson . . . . . . . . . . . . . . . . . . . . . . . . . 917,362 
Automobile, etc. , starting apparatus, S. J. 

Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,512 
Automobile-support, A. J. Parker . . . . . . . . . . .  IJl7,3:>3 
Bag-fastener, A. T. Hamilton . . . . . . . . . . . .  917 ,59:; 
Bandage and dreSSing, combined, H. Wll· 

sou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,694 
Bank, savlng-, A. Shepard . . . . . . . . . . . . . . . .  917,671 
Barrel-blank-making macbine, J. C. 

Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,352 -
Base-ball, G. A. Reach . . . . . . . . . . . . . . . . . . . 917,65lS 
Basin. W. A. Bloom . . . . . . . . . . . . . . . . . . . .  911,529 
Baskets, reversible cover-fastening device 

for, D. P. Moore . . . . . . . . . . . . . . . . . . . . . . 917,473 
Bath-tUb spraying attachment, R. R. Sand-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 911,157 
Battery, see dry battery. ' 
Battery cell, dry-, W. S. Doe • • • • • • • • • •  917,560 
Bearings, hub-, H. L. Hannaford . . . . . . . . . .  917 ,06S 
Bed, folding, E. Grant . . . . . . . . . . . . • • • • • • • .  917,592 
Bed-spring, L. Glore . . . . . . . . . . . . . . . . . . . . . . 917,581; 
Bedstead, etc., J. A. Crane . . . . . . . . . . . . . .  917,551 
Bell, automatic call-, A. V. Mellinger . . . .  917,63:; 
Belt-shifter, Notz & Royan . . . . . . . . . . . . . . . . .  917,480 
Binder, E. Willgeroth . . . . . . . . . . . . . . . . . . . .  917 ,227 
Binder, H. 15. Jones . . . . . . . . . . . . . . . . . . . . . .  1Jl7 , 61O 
Binder, loose-leaf, O. R. Mayer . . . . • . . . . . . .  917 ,093 
Binder, puhllcation-, E. B. Arnold . . . . . . . . 916,693 
Binder, publication. A. M. Sonnichsen . . . . . .  911.674 
Blanket and sleeping-bug, combined, E. 

Benger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917 ,«J3 
Blind-closer, E. Jobnson . . . . . . . . . . . . . . . . . . .  917 ,448 
Block-machine, centrifugal, M. Nashold 

(reissue) . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . 12 ,935 
Blood·pressure measuring and indicating ap· 

paratus, F. A. Faught .  . . . . . . . . . . . . . . .  917 ,27fJ 
Blue-Ilame burner, Hurwitz & Lebmlng . . . . . 917,302 
Boats, outside shaft-bearing and stuffing-box for, G. S. Spencer . . . . . . . . . . . . . . . . 917,67G 
Boller-cleaner, P. Voorbees . . . . . . . . . . . . . . . . 917,200 
Boiler-cleaning device, Tbomas & Thomp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,380 
Bolt-breaking machine, stay-, H. L. Habn. 917,052 
Bolt-lock, panic. H. G. Voight . . . . . . . . . . . . . 917,68() 
Boot and shoe elastic heel, C. M. Jaggers . . 917.075 
Bottle, R. L. Sanders . . . . . . . . . . . . . . . . . . . . . 917,665 
Bottle and stopper therefor. G. Sparano . . .  917 ,615 
Bottle-cap, H. R. Vanaman . . . . . . . . . . . . . .  917, 196 
Bottle-capping macblne, J. A. McAnulty . . . . 917,344 
Bottle case, mllk-, H. E. Sandel's . . . . . . . .  911 ,156 
Bottle-filling apparatus, H. E. Sanders . . . .  911, 155 
Bottle-stopper, G. H. Newey . . . . . . . . . . . .  911,64fJ 
Box coupling, junction, E. S. Morrell . • . • . . .  917.342 
Braiding-machine, W. N. Edwards . . . . . . . .  917,424 
Bread-pans, J. E. Leamann . . . . . . . . . . . . . . . .  917,622 
BreaBt-drlll, G . O. Leopold . . . . . . . . . . . . . . . .  917,319 
Brick-cutting machine, Ludlam & Bonnot . .  917,036 
Brick-machine, multi molding two-slde-de-

livery hand, F. H. Folden . . . . . . . . . . . .. 917,036 
Brick masonry, reinforced, N . .  Ellery . . . . . .  917,02S 
Broom-cover, C. Plunkett . . . . . . . . . . . . . . . . . . 917 ,486 
Broom dust-collecting attachment, C. C. 

Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  911 ,701 
BrUSh-holder, E. R. Whitney . . . . . . . . . . . . . . 917,22:t 
BruSh-holder, A. J. Brown . . . . . . . . . . . . . . 917.535 
Bucket, clam-sbell, E. F. Atherton . . . . . .. . . 916.965 
Bunching-machine, O. L. Combs • . . . . . . . . . . .  9 1 7 . 54\) 
Burner, F. A. CurtiS . . . . . . . . . . . . . . . . . . . . . .  917 ,261 
Butter-fat from milk, apparatus for ex-

tracting, Cooke & Forander . . . . . . . . . .  917,008 
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Calculating machine, L. D. Roberts . . . . . . .  911 , 134 
Camera, J. A. Robertson . . . . . . . . . . . . . . . . . 917, 135 
Camera focusing device, R. Kroedel . . . . . . .  911 ,079 
Can blank {ormln&, machine, S. & C. H. 

Hookey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911,269 
Can tapping device,. J. M. Early . . . . . . . . . . 917,268 
Car automatic curtain hook and release, 

vestihule, J. McMullen . . . . . • • . . . . . • . .  917,10'1 
Car axle lubrfcator, J; C. Nfcbol • • • • . . . • .  911,477 
Car bearing, J. R. Baker et al . • .  ; . . . . . . .  917,522 
Ca. bodies, metallic end frame for, C. E. 

Dath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,.716 
Car brake operating apparatus, railway, N. 

Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917.569 
Car door mechanism, C. A. Lindstrom . . . . . 917,32 1  
Car draft gear, railway, H. C. Buhoup • . . .  911,537 
Car, dumping, F. Knott . . . . . . . . . . . . . . . . .  917,313 
Car end c{)Ilstruction, passenger, C. A. 

Lindstrom . . . • . . • . • . • • • • • • • • • • • • • . . • . .  917,0811 Car tender, 1'. C. Austin . . . . . . . . . . . . . . . . 911,1120 Car lock and Ileal, :I. HaeKenzle • • • • . • • . . .  917,089 
Oar, ..-eer, II. HOWSOIl . . . . . . . . . . .  , • • • •  917,e07 
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Car, railway, s. Otis . • . . . . . • . . . . . . . . . . . .  
Car, railway. E. rr. RoiJillson . . . . . . . . . . . . 
Cal' roof, E. l 'U:S�UIl • • • • • • • • • • • • • • • • • • • • •  
Car safety appliullce, railway, R. Belden. 
Car steV. L. Yeager, Jr . . . . . . . . . . . . . . . . . .  . 
Car stop, automatic milll', U. U. Carl' . . .  . 
Cal' transfer, stl'l'et, J. ::::iumuels • • . . . . . . .  
Car trolley, Zaccaria & Bel veuel'e . . . . . . . . . 
Car window sash lock, "' . M. Peach . . . .  . 
Cars, wheel lucking' attachment for tram, 

917,114 
917,3Ul 
917,128 
917,525 
H17,Gll 
U17,540 
917,492 
U17,�9(j 
U17,119 

K. ",', Daughdrill . . . . . . . . . . . . • . . . . . . .  917,553 
CaruW 01' eal'Uiti-colltailliug electrodes, mak-

iug, H. S. Blacklllure . . . . . . . . . . . . . . .  917,707 
Cal'imreter, B. N. Pierce . . . . . . . . . . . . . . . . .  917,125 
CUl'lml'etel', Ii'. W. De Tray . . . . . . . . . . . . . •  917,264 
Card llUlder, postal, O. W. Short. . . . . . . . . .  917,170 
Carpet sweeper, L. P. Halladay . . . . . . . . . . . 917,054 
Cartridge loader, safety, A .  D. Otto . . . . .  U17,649 
Case. See Bottle case. 
Casein, separating, R. Head . . . . . . . . . . . . . .  917,062 
Cement, composition of matter for basing, 

D. Hand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,057 
Cement, manufacture of hydraulic, C. J. 

Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,129 
Chafing protector, A. H. Allen . . . . . . . . . . . 917,515 
Chain stitch, producing, J. Dien-Beutler . . . 917,420 
Check holder, S. Liebman . . . . . . . . . . . . . . . .  Ul7,62B 
Cheese cutter, Huggins & Graham . . . . . . . .  917,073 
Chuck, '1'. J. l<"egley . . . . . . . . . . . . . . . . . . . .  917,033 
Chuck, 1<'. Lovenich . . . . . . . . . . . . . . . . . . . . . . . . . 917,087 
Ciga,' box lid hoi<ler, A. P. Ladd . . . . . . . . . .  917,462 
Cinder guard, G rimes & McCloud . . . . . . . . . .  917,593 
Circuit regulatiug device, alternating cur-

rent, 8. R. Bergman . . . . . . . . . . . . . . . . 916,983 
Circulating system impelling device, E. P. 

- Hully . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,070 
Circulator, C. J.  'Yatts . . . . . . . . . . . . . . . . .  917,2uG 
Cbterll cleaner, G. A. Stinger . . . . . . . . . . . D17,374 
Clalllp, S. B. Derhy . . . . . . . . . . . . . . . . . . . . . 917,718 
Clip for attacbiug springs to cross lJU rl-; , 

W. II. Bat,·, . . . . . . . . . . . . . . . . . . . . . . . .  917,974 
Clock, programllle, II. B. "·ilsuu . . . . . . . . . .  917,:394 
Clock, secondary electric, !'. G. Giroud . .  917,W7 

Clock, telephone, A .  VO llbam�ell . . . . . . . . . .  917,202 
Clothes drainer, A. Q. Daniels . . . . . . . . . . . . .  917.552 
Clothes line holder, G. Laube . . . . . . . , . . . .  917,620 
Closet or privy, R. J. Farmer . . . . . . . . . . .  917,274 
Cloth machine, C. Golustein . . . . . . . . . . . . . .  917,049 
Clothes hanger, G. H .  Wheary . . . . . . . . . . . 917,219 
Clothes pin, E. B. Everett . . . . . . . . . . . . . . 917,273 
Clutch mechanism, friction, E. R. Klemm 917,312 
Coaster, J. A. Musgrove, Jr . . . . . . . . . . . . . . .  917,640 
Coin controlled mechanism, J.  L. Ferguson 917,277 
Coins, tickets!,. aumission fees, etc., recep-

tacle for, W. Cox . . . . . . . . . . . . . . . . . . . 917,256 
Collapsible box, R. Ron coni, reissue. . . . . . .  12,930 
Comh for straightening hair, ironing, E .  H .  

Taylur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,680 
ComlJUstion producing apparatus, complete, 

J. Cartin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,996 
Concrete molding apparatus, J. F. Ross . . .  917.141 
Concrete moluing implement. J. F. Ross . .  917.142 
COII<111it tbreadillg llluchinp. II. ",.. . Bodd�· . . 917,985 
Conduits. base for supporting switches and 

the like upon, G. A. Lutz . . . . . . . . . . . .  917,327 
Conduits, means for hoWing receptacles 

amI the like to. G. A. L\l tz . . . . . . . . . . . 917,326 
COJldnit�. rpceptacle 01' the lil\:e for, Lutz 

& Sibley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,325 
COl1vertt'r alld storage huttery parallel 011-

eration. rotary, E. J. Berg . . . . . . . . . .  016,981 
CouVP)'er, J. H. & D. H .  �Iagdill . . . . . . . . . 91 7,331 
Cooker, fireless, A. rI'o Hallock . . . . .  917,055, 917,056 
Cookillg utensil, A. E. Conner . . . . . . . . . . . . . 917.41:1 
COl'e- for molds, eXllallsillle, P. C. Merillat .  917,6:36 
Corer, F. C. Holierts . . . . . . . . . . . . . . . . . . . . . 917,ilGO 
Cork ('utting machine. B. Lanpr . . . . . . . . .  D17,o84 
Corn gradel', A .  S. Be�'lller . . . . . . . . . . . . . . .  917,240 
COI'Il husker, II. S. Blair . . . . . . . . . . . . . . . .  917.527 
Cottoll chuLJper, F. Abrams . . . . . . . . . . . . . . D16.9oo 
Cottoll chopper nnd cnltivator, combined, G. 

A. Krueger . . . . . . . . . . . . . . . . . . . . . . . . . .  1117.080 
Cotton cleaner, S. "'illiams . . . . . . . . . . . . . .  917,693 
Cottoll crusber and separator, snail ,  "1. R. 

I.amb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1117,318 
Crate, W. 11"', Brown . . . . . . . . . . . . . . . . . . . . .  01 7_.709 
Cl'ait', collapsihle-. . r. G. Byron . . . . . . . . . . . U17,539 
Cross tie. J. J. Ross . . . . . . . . . . . . . . . . . . . . . 017,480 
Crll11pr making macbine. H. J. Gerdes . . . .  917.58] 
Cultivator, J. H. DOlllH'IlWorth . . . . . . . . . . . 917,720 
CllitiYator awl Iikt> Imlchillt'� S. X. IIench . nI7.GO:� 
Culvert fastener, C. E. GiliJert . . . . . . . . . .  917,ot-Sa 
Cm'ling iron, A. II. Gemmell . . . . . . . . . . . . .  H17,580 
Curtaiu pole, 'V. }.lcCube . . . . . . . . . . . . . . . .  917,105 
Cut·taiu pole, G. H. Foulks . . . . . . . . . . . . . . 017,426 
Cuspidor, L. C. Sn;\'del' . . . . . . . . . . . . . . . . . .  917,673 
Cutter, M. S. Shapleigh . . _ . . . . . . . . . . . . . . . .  917,497 
Cutting implemellt, A. J. Callaghan . . . . . .  V16,993 
D,'ck plate, etc . . ,Yo H. Dl1I'kee . . . . . . . . . .  917,721 
Decorative schellle�. method (If and device 

for exbibitiug, J. N. 'Yiggin . . . . . . . . . .  917,mm 
Delivering measured {lUalltitit,� of commodi-

ties, machine for, ,Yo ,,'. Head . . . . . . . 017,359 
Deodorizer container, L. H. Ri('h . . . . . . . . .  917,151 
Ue::;iglls o r  ornamented and color effeds on 

falll'ics, prouucing, J. Hubner . . . . . . . .  DI7,298 
Developing apparatu�. 1<\ F. Church . . . . . . . 017,002 
Die retainer, L. G. Fischer . . . . . . . . . . . . . . . .  017,575 
IHsh pan and urain, combined, A. }<'ike . . .  917,278 
Display stand, :\1. 'V. Benjamin . . . . . . . . . .  917,705 
Distribution systelll, W. S. Bralley . . . . . . . .  916,988 
Ditching macbiue, E. J.  Schramke . . . . . . . . .  917,669 
Door catch and lock, C. Roy . . . . . . . . . . . . . .  917,664 
Door check, 'V. A. Ralston . . . . . . . . . . . . . . . 917,357 
])001' fastener, sliding, J. D. 'ViIkinson . . . rH7,220 
Door bangeI', 1,\ Mathews . . . . . . . . . . . . . . . .  DI7,:3;�G 
Door operating ml'chanism, C. J. 'Volfe . . . . fJ17.230 
Door operating device, J. F. McElroy . . . . . 917,G42 
] )ouhlt:·tree, fOllr-llOrse, C. A. Bradlt'y . . . . .  917,533 
])ouliling and twisting madtilJe thl'ead-

IH'('aking attachment. F. S. Culver . . . . .  D17,013 
Dough molding apvaratus . .  J.  Callow . . . . . .  !J17,711 
])raft Uvva1'utu�. J. F. Stoeffler . . . . . . . . . . .  917,375 
Drapery 01' curtain pole fixture, J. "'T. 

IIeinrichs . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Drawer guide and stOll ,  Grepn & Ortb . . . . 
Drill urace, J. S. Glenn . . . . . . . . . . . . . . . . .  . 
HrilLing machine. J. Pe trie . . . . . . . . . . . . . . 
Hrilling stay boHR and similar work, ma-

917,601 
917,429 
H17,048 
917,484 

chin£" for, J. A. Edell. Jr . . . . . . . . . . . . . 917,269 
Dry ba ttel'�', C.  D. Enochs . . . . . . . . . . . . . . . D17,272 
]).n�ing machinp reversing mechanism, 

Drum & Smith . . . . . . . . . . . . . . . . . . . . . . . 917,026 
Egg whisker and cake mixt�r. 1\1. 'V. Hall D17.289 
Elpctric circuit switch. E. B. 'Vedmol'e . . . D17.209 
Electric conductor coupling, A. H. COllway . 917,548 
Electric conductor envelop, vapor, E. "�ein-

traub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917.212 
Electric heater, G. W. Carpenter et a1. . . .  916,9D4 
Electric heater, R. L. Hailey . . . . . . . . . . . . 917.05:1 
Blectric heating apparatus, G. Teuber . . . . . 917,504 
Electric heating dl'vices, apparatus for, F. 

Bolling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,241 
Electric machine urush snpport, dynamo, 

W. M. Coffman . . . . . . . . . . . . . . . . . . . . . . 917,005 
Elt'(·trie machine. d;nlUmo, L. A. Tirrill . . . D 1 7 . ] 88 
J�lectl'ic machine, dynamo, A. H. ,,:O-outerR .  9]7.!'i10 
Electric motor tit'ld f.;pool. E. H. Anderson 9] 6,961 
Il�lectric switch, Drake & Hatch . . . . . . . . . . 917,025 
Electric transformer furllllC'f' . O. Frick . . .  D17,040 
Electrical apparatuf.; and mdhod of manu-

facturing and operating the same, J. T. 
H .  Dempster . . . . . . . . . . . . . . . . . . . . . . . .  . 

F.lpf'tl'o(]{' for S(�a l'dl J i ght�. 11. Yiertel . . . .  . 
Elevator door latch, J.  H. Stewar t .  . . . . .  . 
Ellluroitlel'Y stiletto. C. :\1. Haynes . . . . . . .  . 
Emergency braIn'. J. Hauser . . . . . . . . . . . .  . 
Engine. See Air engine. 
�ngine air heater, gasoline, C. B .  Cham-

917,018 
917.200 
917,182 
917,295 
917,598 

bers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,999 
Engine cooling system. internal combustion, 

C. C. Worthington . . . . . . . . . . . . . . . . . . . 
Envelop, E. L. & E. B. Von gscben . . . . .  . 
Envelop, G. p. S$inner . . . . . . . . . . . . . . . . .  . 
Envelop, J. Korpa tch . . . . . . . . . . . . . . . . . . .  . 
Envelop, safety, 1'\ Aubrey . . . . . . . . . . . . . .  . 
Eraser holder for pencils, attachable, A. }1". 

W. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Explosive engine, L. T. Bassett . . . . . . . . .  . 
Explosive engine, rotary, C. Sella . . . . . . . . 
Fan system of heating, automatic, C. C. 

Peek . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  
Fare box, G. B. Kohler . . . . . : . . . . . . . . . .  . .  
Farming implement. D. A. Ruffin . . . . . . .  . 
Fastening device, F. S. Carr . . . . . . . . . . . . .  . 

917,232 
917,383 
917,369 
nI7.458 
917,518 

916,987 
m6,972 
917,165 

917,483 
917.616 
917,144 
916,995 

Fastening device and fence post, combined, 
I . L. Sales . . . . . . . . . . . . . . . . . . . . . . . . . .  917,154 

Faucet, O. Warnock . . . . . . . . . . . . . . . . . . . . . 917,689 
Feed bag , R. J. Brooks . . . . . . . . . . . . . . . . . .  917,534 
Feed obtaining apparatus, measured, J. A. 

Swindell . . . .  " "  . .  " . .  , , , ,  . .  , . . . . . .  , . .  917,378 

Scientific American 

Feed trip mechanism, automatiC, C. L. 
Libby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,320 

Feed trough and (>xercising device for 
fowl" G. M. Link . . . . . . . . . . . . . . . . . . . 917,625 

Ii'encf', L. S. Lnchwan . . . . . . . . . . . . . . . . . . .  917,461 
Fellct:� post, W. O. Kyle . . . . . . . . . . . . . . . . . .  917,08B 
Fenee, wire, L. S. Lachman . . . . . . . . . . . . .  917,617 
FCllder, M. Hansle . . . . . . . . . . . . . . . . . . . . . .  017,599 
Fertilizer dropper, hand, J. '1'. Flippen . . .  917,280 
File, card, E. Strassel . . . . . . . . . . . . . . . . . . .  917,G79 
Filing machine, portable, ;)lcIntosh & 

Halllpton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,645 
Fire alarm box, automatic, H. Anuerson . . . 917-,235 
Fire alarlll signal systelll, B. B. Hatcb . . .  917,061 
Fire box, sectional. Shupert & .Jacobs . . . .  917.172 
Fire escape, G .  Y. Thompson . . . . . . . . . . . .  017,681 
Firearm snfety device, 'V. H. Gates . . . . . .  9]7.045 
Firearlll sufety device, C. J. Ebbets . . . . .  917.723 
[i'lag, W. G. Bell . . . . . . . . . . . . . . . . . . . . . . . . 91 6.979 
Floor constl'1:ctioll, concrete, O. Gottschalk 917.050 
Flue cleaner, H. I,". V{einland . . . . . . . . . . . .  V17,211 
Fluid lllotor, E. J. �'irth . . . . . . . . . . . . . . . . 917,034 
Fluid pressure brake, W. V. Turner, 

917,193, 
Fluid presure controller, W. G. Hughes . . . 
Flush tank, W. l\I. Baker . . . . . . . . . . . . . . .  . 
Flushometer, L. R. Hurst . . . . . . . . . . . . . . .  . 
Fly trap, W. E. Criderman . . . . . . • . . . . . . .  
li'lying machine, M. G .  Adams . . . . . . . . . .  . 
Folding chair, J. P. Reinbart . . . . . . . . . . . .  . 
Foot rest, F. C. Tate . . . . . . . . . . . . . . . . . . .  . 
Force feed lubricator, 'Y. H. Gamble . . . . . . 
Formic aldehyde containing composition and 

917.194 
917.3110 
91 6,967 
917,301 
917,012 
917,513 
917,150 
917,184 
917,578 

making the same. II. S. Blackmore . . .  917,706 
Fraud preventing device. G. A. Long . . . . .  917,629 
Friction device, L. "�hitcomb . . . . . . . . . . . .  917,220 
Fruit clipper, C. N. Jubnson . . . . . . . . . . . . . 917,609 
Fuel hurner, gaseous. A. H. Bernhard . . . . .  917.405 
I;'umigator, L. S. Livingstone . . . . . . . . . . . .  917.026 
F'unuel, G. A .  Hanly . . . . . . . . . . . . . . . . . . . .  917,596 
Furnaee fume arl'l'ster, smelting, H .  S. 

Double . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . .  917.561 
Furnace grate. J. B. Bernhard . . . . . . . . . . . .  917,406 
Furniture, knuckdown St�ctiollal , L. Fanst . . 917,725 
Gallle apparatus. F. II. Cook . . . . . . . . . . . . . 917.254 
Game device, W .  G. Seckinger . . . . . . . . . . . 917.164 
Game table, J. M. Harrison . . . . . . . . . . . . .  917,060 
Garbage or ash receptacle, Pilkington & 

Pauly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  917.126 
Garment presser. N. Nelson . . . . . . . . . . . . . 917,346 
Gas burner, J. �I. Hare . . . . . . . . . . . . . . . . . 917,728 
Gas cock, safety. E. D. Booz . . . . . . . . . . . . 917,408 
Gas distributer, P. Benard . . . . . . . . . . . . . . .  916,980 
Gas fixture, A. Jarmolowsky . . . . . . . . . . . . . 917,446 
Gas fixture Hafety device. Jambas & 

Stephens . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,303 
Gas holder, F. H. Wagner . . . . . . . . . . . . . . .  91 7.687 
Gate, F. Wright . . . . . . . . . . . . . . . . . . . . . . . . .  917,233 
Gate, O. J. Wyman . . . . . . . . . . . . . . . . . . . . . . . 917,234 
Gate, D. Fasold . . . . . . . . . . . . . . . . . . . . . . . . . .  917,275 
Gate, R. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . .  1l17,496 
Gate fastener, end, F. P. Cudahy . . . . . . . . . 917,258 
Gate, foi<ling, H. M. Coomes . . . . . . . . . . . . .  917.713 
Gear, short-turn running". V. K. Kline . . . . 917.457 
Gear, speed changing, R. E. Lincoln . . . . . . 917,624 
Gearing for macbine tools, Darling & 

Runge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,015 
Gearing, friction, G. W. ",,,lis . . . . . . . . . .  917,691 
Gearing, transmission, E. E. Larson . . . . . . . 9]7,463 
Gearing, transmission, C. E:' IIenriod . . . . .  917,729 
Generator. See Steam generator. 
Grain and seed separator, H. :\l o1nHL . . . . . . 
Grain cleaner, G. R. · Davidson . . . . . . . . . .  . 
Graiu drill, D. A. Schu tt . . . . . . . . . . . . . . .  . 
Grain pickling apparatns. J. Carpenter . . . 
Grape picker, B. HestllPss . . . . . . . . . . . . . .  . 
Greaser, griddle. E. l'�. Al tman . . . . . . . . . . 
Grinding mac!1ine, 'V. Berry . . . . . . . . . . . . . 
GUll sigh t, R. Mortimer . . . . . . . . . . . . . . . .  . 
Hair supporter, Joseffy & I\: rol:'hn . . . . . . . . .  917,451 
Halter and llridle, combination, B .  Nansen 917.059 
Hammer, magazine, :\1. S.  IIumDwr . . . . . . .  917.291 
Hammer. pneumatic, J. Boyer . . . . . . . . . . . 917,2.J2 
Hammock, couch, I. E. Pulull'r . . . . . . . . . . .  917,650 
Hanger, L. Roehm . . . . . . . . . . . . . . . . . . . . . . .  917,140 
Harrow, disk, W. C. King . . . . . . . . . . . . . . . 917,455 
Harvester, corn, J.  Hettrich . . . . . . . . . . . . .  917,60.0 
Harvester, co,'n, A. Stewart . . . . . . . . . . . . .  917,677 
Harvester shocl\:er attachment, E. 'V. Fritz 917.282 
Hat fastener, J. Stauber . . . . . . . . . . . . . . . . . 917,180 
Hat fastener, L. A .  Hanson . . . . . . . . . . . . .  917,597 
Hay fork, J. Melby . . . . . . . . . . . . . . . . . . . . . .  917.63� 
Ht:'ad covering, L. "Teiner . . . . . . . . . . . . . . . 917,210 
Heater for eol'n cookers, rotary filler, C. 

H .  Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Heating apvaratus. N. ::\1. Eddy . . . . . . . . . .  . 
Heating system, F. E. Bakel' . . . . . . . . . . . .  . 
Hernia support, F. J. Stuart . . . . . . . . . . . . . . 
Hille tanning apparatus, E. F. Smith . . .  . 
lIoe, S. W. Shanks . . . . . . . . . . . . . . . . . . . . .  . 
HOist, pneumatic, B. 'VaIter . . . . . . . . . . . .  . 
Hoist, portullle, J. L. Pilling . . . . . . . . . . . .  . 

917,544 
917,566 
917,521 
917,376 
917,370 
1117,670 
917,688 
917,356 

HOisting and suspension apparatus, F. H. 
Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,686 

Hoisting device, M. Kimble . . . . . . . . . . . . . . . 917,311 
Hook locking device, P. B. Wohlrab . . . . . . . 917,508 
Born, amplifying, J. H. B. Conger . . . . . . . 917,252 
Horse blanket, W. Gordon . . . . . . . . . . . . . . . 917,588 
Horse detacher. G. ¥V. Barnett.  . . . . . . . . . .  917,523 
Horseshoe ice creeper, 'V. L. Ogdell . . . . . . . 917,481 
Hose coupling, 1'. A. Walther . . . . . . . . . . . .  917,204 
Hose coupling, J. II. �Ioore . . . . . . . . . . . . . . 917,474 
lI:rdraulic motor. H. Commandoel' . . . . . . . . .  917,546 
Illuminating device, C. A .  Rollinson . . . . . . .  917,137 
Illulllinator, H. L. De Zeng . . . . . . . . . . . . . . .  917,021 
Indicator, tV. Schnitzpan . . . . . . . . . . . . . . . . . 917,495 
[nduction motor, J. n. Wiard . . . . . . . . . . .  917,224 
Iuuuction motor, E. Mattmau . . . . • . . . . . . .  917,471 
Ink fountain, J .  C. Padgett . . . . . . . . . . . . . .  917,117 
luk " ell , J. W. Ferr), . . . . . . . . . . . . . . . . . . .  917,573 
Insulator, .,� .  \Yeuer, Jr . . . . . . . . . . . . . . . . . . . 917,207 
lusulator, eanOIJ,Y, E. E. Bechtold . . . . . . . . .  917,2�8 
Iusulator for high tellsion transmission 

lines, C. E. Jo]veleth . . . . . . . . . . . . . . . . . .  917,031 
Insulator, tbird rail, L. Steinberger . . . . . . .  917,501 
Insulators, die for forming, 1<'. }.[. Locke, 

l't:'issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 12,934 
Iuterual co�bustion t:'llgine, ,,'. II. F'rost . .  917,28J 
Internal comhustioll engiul', Duryea & H.em-

ingtoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D17.722 
Iron and steel, uirect prOCeSS of manufac­

turing. Heskett & . U ( ) O t t' • • • • • • • • . . • . ; .  D17,475 
Iron lJunds of packing cases, deYiee for 

stretcllillg', E. Blauyac . . . . . . . . . . . . . . . .  917,407 
Ironing ooaru, H. Brauut . . . . . . . . . . . . . . . . 91 6,989 
,Jewelry, urticle of, J.  L. Herzog . . . . . . . .  917,604 
Jig for braces and lJits, ),1. 11'. Hoberts . . . .  917,488 
Jig for drilling and like opera tiollS, E. L. 

I-tichards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
JOillts, making tenon, M. Hofheimer . . . . . .  . 

917,152 
917,433 

MONB Y IN PHOTO BNLARGING 
Thousands of business men and amateur p botograph�rs us� Bromiae Enlargements. The 
work is easy no experience needed. Profits range tram 300 to 500 per cent. Our NEW 
}'RANKLIN 'oUTFrl'S enlarge to any size. and can be used anywh�re, city or countl7 
cost $24.00 up. Send for list and "reat bargain sheet No. 26. 
WI LLIAMS, BROWN &. EARL, Dept, 6, 91 8 Chestnut St., Phi ladelphia, Pa, 

Wears out the Collar ? 
The weekly soaking, soaping, 

boiling, rubbing, starching, iron-. 
ing-all for one day's use. Cut thiS 

out with the worry and expense. 

Litholin Waterproofed 
Linen Collars· and Cuffs 
Y��i��U n���e���J:�;ii�hJ al��y�:
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Collars 2Sc. Cuffs SOc. 
Always sold from a RED box. 

Avoid substitutions. 
If not at Jour dealer's. undo givinE styles, size 

how many, with rnnittance. and we will 
mail, post paid. 

The Fiberloid Company 
Dept. 22, 7 Waverly Place 

New York 

GUARANTEED best of all 
safety razors. Complete for 

$1.00 with silver nickeled frame-
12 Ever-Ready blades, handle and 
blade stropper attractively cased. 
Extra blade. 10 for SOc. Nearly 
2 million men use and enthuse over 
the Ever-Ready. On Sale Every­
where. Mail orders prepaid $1 .00. 
American Safety Bazor Co. 320 Broadway, New York 

All-expense summer tonrs to Yellow­
stone Park, Utah , Col orado, California • • "" �. "'."'V_a·P •. 

I cific Exposition at Seattle leave Chicago every week in �' June, JUly and August, begin­ning June 19, 1909, under the 
auspices of the Tourist De­
partment Chicago, Union Pacific & North Western Line. 

Write for Itineraries with 
maps and fullinformation. 

S • .8., HUTCHISON, Manager, 
PC!lO' 212 Clark Street, Chicago, nl. 

STYLE 
N EATN ESS 

CO M FORT 
THE IM PROVED 

OSTON 
ARTER 

LIES FLAT TO THE LEG­
NEVEl SLI PS, TEARS, NOR 

UNFASTENS 
Worn All Over The World 

1$54.00 per day 
The Record CAMERA-SCOPE of the 
And we can prove it. Anyone can operate 
It. Makes 6 finished button photographs a 
minute. Price of Camera-Scope, with sup .. 
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�xtra buttons $1 per hundred ; extra frames 
$1.50 per gro�s. Be independent and make 

. money for yourself. Write today. 
W, S, MOUNTFORD, 100 Maiden Lane, New York, N. y, 

fil;lOj ;2; Ulii E"A111 
Visible Writers or othcrwla. 

Olive,. •• Remington., Smith., .tC. 
Shipped ANYWHERE torli'ree Trial, or RENTED. 

allowing RENT to APPLY. 
Prices $15.00 Up 

First class Machlnesfresh frnm the lJ[anufadur� 
Write for Illustrated Catalog 10. Your opportunity. 

,"PEW.ITER EMPORIUM. (Eat. 1892) 92 ,. 94 L"ke St.. Ghloe&o 

How to Construct 
An Independent Interrupter 

In SCIENTIFIC AMERICAN SUPPLEMENT. 161 1i. 
A. Frederick COllins describes fully and clearl y  with 
tbe belp of good drawinlls how an independent multiple 
interrupter may be constructed for a large induction 
coil. 

This article shonld be read in connection with 
'Mr. COllins' artJcle in SCIENTIFIC AMERICAN SUPPLE­
'lENT, 1605, .. How to Constrnct a 1 00-Mile 
Wirele.s Telegraph Outfit." 

Each Supplement costs 10 cents ; 20 celits for tbe 
two. Order from your newsdealer or from 
MUNN & CO • •  361 Broadway, New York 

DANDRUFF means BALDNESS 

.Juiuts, makillg wood, 1\1. Hofheimer . . . . . .  . 
Kerosene burner, L. T. Kuehl . . . . . . . . . . .  . 

917,432 WOULD YOU INVE l!T O N E  DOLLAR ? 
917,460 TO M A K E  S i x  DOLLA RS • Kiln with generator gas firillg, sbaft, E. 
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lJuckets, comllillation, D. 'V. Dike . . . . .  917,&58 �h�l��t¥;To

e
h:' °u�,�f{*�����i�<Jj!i��·H��.eI��: Knitting machine yarn changer, G .  E. Bab- Save Money by Machinery r cock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Knockdown or foldable box, E. L. 'Valker. 
Lauel supply mechanism, P. O. Woodland. 
Lace corrodible groundwork, R. Bauer . . .  . 
Ladder, G. Fornari . . . . . . . . . . . . . . . . . . . . . .  . 
Ladle, B. O. Branch . . . . . . . . . . . . . . . . . . . .  . 
Lamp, F. A. Curtis . . . . . . . . . . . . . . . . . . . . .  . 
Lamp, J. & G. G. Doorenbos . . . . . . . . . . . .  . 
Lamp, arc, R. H. Read . . . . . . . . . . . . . . . . .  . 
Lamp bracket, extensillle, C. N. Leonard . 
Lamp carbon feeuing dey ice, arc, R. Fritz. 
Lamp, electric arc. B. l\Ionasch . . . . . . . . .  . 
Lamp filament, electric incandescent, J. 

Schilling . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp, liash, Phelps & Harding . . . . . . . . . . .  917,485 
Lamp receptacle, incandescent, n. C. Wirt 017,229 Lamp sockets, means for attaching elec-

tr!c, W. S. Stapley . . . . . . . . . . . . . . . . . .  917,372 Lantern ball, C. E.  Norton . . . . . . . . . . . . . . .  917,112 Lantern, Signal, B. Seidel . . . . . . . . . . . . . . . .  91 7 ,368 
Latch, rim night, P. F. Augenbraun . . . . . .  917,398 
Latch. secret keyhole. F. Di Bella . . . . . . . . . 917,557 
Latching device, E. W. Vest • . . . . . . . . . . . .  1117,198 
Lathe, I .  A. Wendell . . . . . . . . . . . . . . . . . . . . 917,389 
Lathe chuck work holder attachment, Wehb 

& Hildreth . . . . . . . . . . . . . . . . . . . . . . . . . . .  017,387 
Lathe tool holder, B. 1<'. Ennis . . . . . • . . . . .  917,029 
Lathes, high-speed attachment for, Libby & 

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !ll7,468 
Leather ed�ing apparatus, R. H. Schwartz 917,366 
Level, J. H. Wyatt . . . . . . . . . . . . . . . . . . . . .  917,699 
Lid holder and Indicator, A. L. Buzzell .  . .  917,245 
Lite preserver, G. Krieger , . ,  . .  , . . . .  , • . • •  917,315 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SU PPJ.EMENT 1 1  �3. 
Price 10 cents. For sale by Munn & Co. and all news_ 
dealers. Send for cataloli:ue. 

Two and Four Cycle. One, Two and Four 
Cylinder. Stationary and Marine. One 
to Twenty H. P. Catalogue FREE. 
PALMER BROS., Cos Cob, Conn. 

New York : 30 East 20th Street Plliladelphia: The Bourse Boston : 85 Union �tr et 
Providence, R. I.: 242 Edc\v St. Portland, Me.: Portland Pier Seattle, Wash.: Colman Dock '-. 

VanCOUTef, B. C.: 1(100 Powtll St. 

You can do tlJis easily with the rlgbi 
machine in all furniture factorie.�. 

DODDS' 
T I LTING C I R C U LA R  SAW 

uptilts to 45 degrees, simplifies the work 
and insllres perfe{'t accuracy in cutting. 
Removablt' thro:lt in table. 12-inch rip or 
cross-eut saw with each machine. Write for 
free iIlllstmteli catalogue and price list. 

ALEXANDER DODDS, Grand Uaplds, Mlch., U. S. A. 

Scientific and F 
Catalogue of 

F r ee Technical Books r ee 
We have just issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
144 pages, and a copy will be mailed 
free to any address on application. 

MUNN & CO., Publishers of Scientific A.ericaa 
361 Broadway, New York 
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Classified Advertisements 
Advertisinl< in this column is 75 cents a line. No less 

than four nor more than ten lines accepted. Connt 
seven words to the line. All orders must be accom� 
panted by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREF1:LLY.-You will find 
inquiries for certain classes of articles numbered in 
consecntl ve order. If you manufacture these A'oOds 
write us at once and we will send you the name aDd 
address of the party desiring' the information. There 
18 no charge "for this service. In every case it is 

necessary to !five the number of' the inqniry. 

Where manufactnrers do not respond promptly the 
Inquiry may he repeated. 

MUN N & CO. 

N OT I C E. 

FRED X. BARNE8-Get letter addressed to F. B. W .• 
London. general deJivery. No desire to Jocate you O'r Interfere with your work. Harold K. Barnes. 

inquiry No. 886S.-Wanted to bny nickeloid for 
buttons. 

B U S I N E SS O P P O RT U N IT I ES. 

PATENTS BOUGHT, sold, capital interested, articles 
desired for maill agents, salesmen wanted everywhere. 
Manufacturers if:; Inventors tmIes Co., JiinghdJIltoD, N. Y. 

Inquiry No. SS?? .-For manufactnrel"ll of convex 
glass for pictures. 

PARTNER W ANTED.-W ill IlIve any Stt.te In umon, 
one-half prollts of others, for placing Car Brake No. 900035 on the market. For further Information address 
J. G. Kerr, Ionia. Kans. 

Inquiry No. !'OSS:i. - For manufactnrers of the 
U MysterIOus Ball " like that of Mr. Lepere's-& man ill 
a hall. 

PAT E NTS FOR SALE. 

FOR SAL"E.-Safe lock for automobile and motor 
boats. U. S. and Canada patent. For particulars 
address Lock, Box 773, N. Y. 

Inquiry No. !'OSS9.-Wanted to huy a machine 
which breaks and divides apricot stones. 

FOR S A LE, all or In part, Canadian Patent 116,f,I9, 
U. S. 911,769. Railway CrOSSlUl< alarm.. No electriCIt.y, 
operated mech'l.nical1y. Cf!st of msn.ltenance practi .. 
cally nothing. Jobn 8havaher, KingsVille, OntarIo. 

Inquiry No. 8S94.-For manufacturers of an auto­
matic camera for making' photographs 011 pin trays. etc. 

FOR SALE -Patent No. 9(M,273. Bullet mould. Prac­
tical and etJective. Its intercbangeablllty will make it a 
pleasure to �cast bullets, lor every pistol or rIfleman. 
Sell reasonable. A. J. Mundt, Ontonagun, Mich. 

Inquiry No. 8S9? .-For the manufacturers of the 
"Lid on " caD opener. 

FOR SALE.-Patent No. 912,152. Fire escape. An 
invention of remarkable mertt snd one which will J?,ave 
large sales. For full particulars addre.s P. NIgrO, 
Clarksville, Tenn. 

Inqniry No. 8904.-Wanted to buy new or second 
hand machinery for making '" bow type." mouse and 
mt trap sprina:s and wire parts. single machine or full 
ontllt. 

FOR SALE.-Patent 770,716. Most scientlflo IInger­
cramp preventer, easy writer and finger-rest penbolder. 
Write with it all day, and your hand never tires. Ad­
dress J. Engel, 711 Ell<hth St., Milwaukee. 

Inquiry No. 890S.-For a dealer in tapes and cords 
for Venetian hllnds. 

FOR SALE.-American Pat. No. 88.>,139. Tnbe bender 
�SnW����t'��d��gci�'n����!Je�: =i:� Brown, 

H E L P  WANTED. 
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New York. 
Inquiry No. 8909.-For a machine to paint shade 

or blind rollers. 

STA M PS A N D  C O I NS, 

no'!����s�P�.;':I'n��r::rtgo�:r&
an

Il�g�e:e�'b�
e
d 

of u"ed stamps. Partloulars free. May be worth many 
dollars. perhaps fortune to you. Money and Stamp 
BrokerBl<e Co., 150 Nassan St., E 23, New York. 

Inquiry No. S918.-For manufactnrers of "Wydt's 
Electro-Catalytic Sparking Plug." 

E L ECT R I CAL. 

12 x 6-rNCH ELECTROPHORUS, 3 to 6-lncb spark. 
�l;,�' ��f�C;!� ft��.

e
x6':f!�:���1 "l'gg::

s
H;'rt'!�� 

Elec. Co., 1009 E. 42d Street, Brooklyn, N. Y. _ 

Inquiry No. S921.-For the manufacturers of gilt 
paper 

L I STS O F  M A N U FACTU R E RS. 

COMPLETE LISTS of mannfactnrers In all Jines snp· 
plied at sbort notice at moderate rates. Small aDd 
�r��t":s 

li
:t��I<:t

m
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e
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r
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a�,,:!��:.Pri"l�dr!:s 

Munn & Co., List Department, Box 773, New York. 
Inquirv No. S922.-Wanted the address of Wo�th­

Ington Boller Co. 
A LIST OF 1,500 mining and consulting enlllneers on 

cards. A very valuable Jist for CIrcularizing, etc. 
Price $15.00. Address Munn & Co., List Department, 
Box 773, New Y ork. 

Inquiry No. S:J2S.-For the manufacturers of a 

������l J:c���::r
12�1��s;���ef..�� tbe Scientific 

M I SC E L LA N EO U S. 

EXPECTING .1'0 GO ABROAD in June. wish to com­
municate wtth party having business to be transacted in 
i�

r
w.
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Inquiry No. B931 .-For parties who manufactnre 

the Western Stump Borer for poring stumps. 
UNIT A RIAN LITERATU RE,- includinl< sermons and 

weekly publications, sent free. on application to Miss 
Peck, 106 George Street, Providence, R. L 

Inquiry No. 8936.-Wanted machinery used to 
spIn or wrap paper pencils in the manner that paper 
pencils are made. 

WANTED TO BUY.-Sanitary can machinery, new 
or second-hand. Also tin plate manufactnrers. For 
furtber information and particulars address B. R. 
Allen. 940 Atlantic St .. San Diego, Cal. 

Inquiry No. 8941.-For m-anufacturers of ma­
chinery for making fly screens. 

W ANTED.-Full information I<iving working capacity 
and cost of steam or gaSOline traction engines for joint 
use at road hauling and p lowing. Address A. W. Cartert 
Box 403, Honoluln, Hawaii. 

cl;::�'��Yb�k;�:1it;;e��t��st.R?�a��U���f::':'; 
To be worked by two or three men. 

WANTED.-Po.ition by inventor, multi-patentee and 
applicant, registered patent attorney of many years' ex­
perience, practical machinist and machine designer. 
Address Inventor, Box 773, N. Y. 

Inquiry No. "'944.--For the address of tbe manu­
facturers of the King or lever collar button. 

Scientific American. 
nli!.3:::,rr �rhe���·';;��b�ro����':f��83?&J:�t�: 
.1. p. m, tor wheels [) incbes diameter. 

Inqniry No. 89:iO.-For manufacturers of ma­
chinery lor the production of Coquito, Palm, BabosR, 
and Mame seed or nuts. 

Inquiry No. 89�t.-For manufactnrers of ma­
chinery for makinl< milk bottle sanitary tiber caps. 

Inquiry No. 89:i2.-�·or "rms making apparatns 
for using oil for fuel nnder a steam boiler Instead of 
coal. 

Inquiry No. 89:i3.-For mannfacturers of water 
tnrblnes. 

Inquiry No. S9:i4.-For machinery used in manu· 
facturing collar huttons. 

Inquiry No. S9a:i.-For a machine to extract the 
small kernel from the pea-nut. 

Inquiry No. 89:i6.-For maker. of wood distilling 
machinery, also makers of philosophical instruments 
and chemists' hardware. 

Inquiry N o. S9�? -Wanted manufacturers of 
angle bars either malleable steel or sheared. 

so�\?��l(fo.��n���u;;,��
r
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cuffs. 
Inquiry No. S961 . -For the manufacturers of 

imitation pearl •• 

Inquiry No. 8962.-For the manufacture of the 
different parts of vacuum systems Bucb atl electric 
motor and pumps.. 

Inqniry No. S963.-Wanted a machine for wrap. 
ping cOin. 

IJi���,n';�:.; h��4.-For address of parties making 
Inqniry No. 896�.-Wanted the address of the 

Dirt .!:lover Magazine. 

cJ:e���PM��; ��66.-Wanted the address of the 

Inquiry No. SU6? .-Wanted to buy cheap grade of 
cotton by tbe bale. 

Inquiry No. S96S.-Wanted to huy a machine for 
crushing and grinding t.obacco stems to a powder. 

Inquiry No. S969.-Wanted macbines that make 
accordion dress plaiting (steam). 

Inquiry No, S9?O.-For manufacturers of equip· 
ment for denatured alcohoL 

Inquh'"y No. 89?1.-For manntacturers of a metal 

f��'i'tie; t���:gF ui�':i'r'g�����s or a metal faa1.ener 

Inquiry No. 89?2.-Wanted to hny complete outfit for making meat hook .. 
Inquiry No. 89?3.-Wanted to bny a gasoline en­

gine WIth eqUIpment ready to put on a hearse or other 
vehicle of like order, work to he done hy any local 
mechanic. 

Inquiry No. 89?4.-For address of firms Inter­
ested lll lh.hing reel .. 

Inquiry No. S9?li.-Wanted the address of tbe 
buil<1ers ot moving stair cases. 

Life preserver, J. H. V. Crane • • • • • • • • . •  917,416 
Line cutter, J. J. liavin • . . • • • . . . . . . . . • . •  917,566 
Liquid shut-off, self-clOSing, MueUer & 

Schuermann . . . . . . . . . . . . . . . . . . . . . . . . . .  917,639 
Liquid sprayer and sprinkler, H. Bleymehl 916,984 
Liquid to skins, machine fOf applying, W. 

B. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,683 
Liquids with gases, apparatus for ' mixing, 

U. Detlefsen . . . . . . . . . . . . . . . . . . . . . . . . . 917,019 
Lithographic stones, apparatus for the pro .. 

duction of artificial, J. Wezel • • • • • . • •  917,218 
Lock. See Bolt lock. • 

Look, T. Neel et al . . . . . . . . . . . . .  � • • • • • • • • •  917,109 
Lock, Modlin & Flick • • • . • . . . • . . • • • . • •  • • •  917,340 
Lock, P. F. Augenbraun . . . • • . . . . . • . • . • • •  917,��9 
Lock, A. M. h. de Bruycker . . . . . . • • • • • • . •  917,536 
Lock, J. D. Kneedler . . . . . . . . . . . . . . . . . .  ; .  917,615 
Locomotive, G .  W. Dillehay . . . . . . . . . . . . . .  917 ,559 
Locomotive attachment, S. Lyon . • . • • . . . •  917,631 
Locomotives and trains, smoke and cinder 

conveyer for, �'. Isbman . . . . . . . . . . . . . 917,730 
Loom center filling st�p motion, B . F. Mc-

Guiness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,644 
Loom, narrow· ware, Holmes & Verry • • . • . •  917,435 
Loom pattern mechanism, W. J. Lutton • • • •  917,088 
Luhrlcator, B. R. Hunter • . . . • • • • . • • • • . •  917,608 
Magnetic wave detector, J. Murgas . • • • •  _ .  917,104 
Magnetic wedge, C. Robinson . . . . . . .  . . . . . .  917,138 
Mail bag catcher and deliverer, L. B. Jobn-

ston • . • . . . . • . . . . . . . . . . . . . . . . • • • • • • • . • •  917,307 
Mail box, portable rural, E. Grabam . . . . . •  917,428 
Mail catcher and deliverer, railway, J. H. 

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,338 
Mail catching device, T. Neel et al . . . • • . •  917, 108 
Mantle· support, A. Rector . . . . . . . . . . . . . . .  917,659 
Massage instrument ,  Scott & Tihbals . • • • • •  917,367 
Match box, B.  Breaum . . . . . . . . . . . . . . . . . . .  917,708 
Mattress making machine, C. W. White • • •  917,221 
Measure, dry, U. W . Lyons . . . . . . • . . • . • . • •  917,329 
Measuring instrument, C. Sprigg . . . . .  _ . • . •  917,179 
Measuring instrument, electrical, E. Thorn .. 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,187 
Measuring instrument, lens, A. H. Michel-

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,0ll7 
MediCine, veterinary, O. G. Winckler . • . • . .  917,501 
Metal casting process and apparatus, T. 

Critchlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,257 
Metal coating apparatus, H. Roberts . . . . . .  917,662 
Metal reinforce. A .  L. Johnson . . . . . . . . . . .  917,304 
MetaIlic clip for fastening _flexible handles 

to bags, R. P. Martin . . . . . . . • . . . . . . •  917,335 
Metals, recovering, W .  O. Snelllng • . . . . . .  917,176 
Meter, W. H. Pratt . . . . . . . . . . . . . . . . . . . . .  917,130 
Milk can, J. B. Conover . . . . . . . . . . . . . . . . . . 917,253 
Mine skips and cages, hoists, and the like, 

safety catch for, V. H. Malston . . . . . .  
Mineral ··.concentrator, C. O .  Michaelsen . . . •  

Mold flask, R. K .  Story • • • . • • . . . . . . • . . . . .  

Molding machine flat gate, F. E. Smith . .  . 

Motor, Bang & Nell . . . . . . . . . . . . . . . . . . . .  . 

917,332 
917,337 
917,678 
917,371 
916,969 

Motor and air compressor, combined, W. 
Krygowski .  • • • • . • . . . . . .  �. • . . . • . . . . . . .  917,081 

Motor control system, J. F. Tritle . 917,189, 917,190 
Motor control system, H. E. White . • . . .  _. 917,222 
Motor control1lng device, G: H. Dorgeloh . •  917,023 
Motor contrOlling device, J. P. Tarbox . • . .  917,183 
Nest, hen's ,  E. C.  Smith • . . • • . • . . • . • . . . •  917,174 
Net, hair, Burnet & Temple . . . . . . . . . . . . . .  917,538 
Nozzle support, hose, Bees & Wolcott . . . . .  916,978 
Nut lock, J. T. Chadwick . • . . . . • . . . . . . . •  916,997 
Nut, lOCk ,  J. I. Boyce . . . . . . . . . . . . . . . . . . .  917,530 
Oil can, B. V. Chambers • . . . . . . . . . . . . . . . . •  916,998 
Ore separator, centrifugal, P. L'. Peck, 

917,120 to 917, 123 
Outlet or junction box, G. A.  Lutz . • . . . . •  917,328 
Oven, baker's, H. Hueg . . . . . . . . . . . . . . . . .  917,299 
Oven, haklng, E. Schmidt • . . . . • . • . . • . . . •  917, 1 60 
Oven, 'electric, T. Van Aller . . . . . . . . . . . . . .  917.195 
Oven rack, .auxiliary, F. A. Puffer. . . . . . .  917,Un 
Oven thermometer, A. E. Whittier . . . . . . . •  917,391 
Package, commercial, E. V. Peirson . . . . . .  917,124 
Packing, N. B. Miller . . . . . . . . . . . . . . . . . . .  917,637 
Packing box, J. Kelley . . . . . . • . . • . • . . . . . •  917,453 
Packing case, W. C. Hine . . • . . • . . . . . . . . •  917,066 
Packing for stuffing hoxes, O. R. Weese . .  917,690 
Paper, etc. , bags, machine tor making con-

ical, M. Mehle . . . . . . . . . . . . . . . . . . . . . . .  917,094 
Paper hox, T. L. Neumann . . . • • . • . . . . . . .  917,347 
Paper box covering machine, C. A. Garrett 917,044 
Paper facing machine, corrugated, G. W. 

Swift, Jr. • • . . . . • . . . . • . . . . • . . • • • . . . . . •  917,503 
Paper vessel, W. M. Kinnard . . . . . . . . . . . .  917,456 
Pencil holder, pocket, C. L. Gerds . . . . . . . . 917,582 
Perforating machine, Ramsay & Brown . • .  917,146 
Permutation lock, E. E. Quaintance . . . . . • •  917,133 
Phonograph driving mechanism, E. L. Aiken 917,514 
Phonograph horn, Benjamin & Handley . . . •  917,404 
Photograph stop, P. Bastian • . . . . . . . . . . • •  916, 973 
Photographic film pack, J. A. Robertson . . .  917.136 
Photographic film developing apparatus, R .  

Kroedel . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  917,078 
Photographic paper, treating, E. A. Cun-

ningham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,418 
Photographic. surface, self developing, Kelly 

& Bentbam . . . . . . . . . . . . . . . . . . . . . . • . . .  917,310 
Plano, automatic, F. R. Goolman . . . . . • • • •  917,288 

Picture machlne, movlng, D. C. Woodwortb 917,697 
Picture machines, cyUnder roller film stead-

Ier for moving, J. L. Hammond . . . . . •  917.727 
Pile protector, R. A. 'Cummings . . . . . . . . . .  917,259 
Pipe cleaning machine, beer, W. Gomann . 917,286 
Pipe coupling, E. P. ·Nole . . . . . . . . . . . . . . .  917,111 
Pipette attachment, A. E. Hutchinson . . . .  917,442 
Plane, H. M. Wood . . . . . . . . . . . . . . . . . . . . •  " 917,231 
Planimeter, Connolly & Osborne . . . . . . . . . .  917,547 
Plant support, Pittman & Kring . . . . . . . . . .  917,655 
Planter, potato, W. Reinecke et al . . . . . • •  917,360 
Plasterer's darby, A. Engquist . . . . . . . . . . . 917,571 
Pliers, F. Cruze . . . . . . . . . _ . . . . . . . . . . . . . . . •  917,417 
Plow; wheel. O. E. Webster . . . . . . . . . . . . . . .  917,208 
Pole brace, A. R. Clarkson . . . . . . . . . . . . . .  917,249 
Polishing machine, J. Reetz • . . . . • • . . . . . •  917,149 
Post. See Fence post. 
Post and fence wire fastening device, com-

hined, C. E. Sellon . . . . . . . . . . . . . . . . . .  917,166 
Potato masher and ricer, B. K. Wiggins . .  917,225 
Power pumping apparatus, current, G .  A. 

Larson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,464 
Power transmission device, E. P. Warner .  917,205 
Printer's extension furniture. A. L. Beau-

pain • • • • • • . • . . . . . . . . . . . . . . . . . . • . • . . . .  917,237 
Printing frame. C. E. Wel tmer . . . . . . . . . . . . . 917.696 
Printing machine, A. B. Dick . . . . . . . . . .. . 917,022 
Printing machine for fabrics, multicolor, 

K. W. ErIer . . . . . . . . . . . .  , . . . . . . . . . . . .  917,030 
Printing press Inking mechanism, A. J. 

Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,037 
Prop, top, E. Shonlts . . . . . . . . . . . . . . . . . . . .  917,171 
Propeller, C. H. Weston • • . • . . . . . . . • . . . . •  917,217 
Propelling and steering apparatus, hydro-

static, D. F. Vollmer . . . . . . . . . . . . . . . . 917,201 
Pruning implement, W. R. Payne . • . • . . • . .  917,41;:': 
Pulley, R. H. Nohle . . . . . . . . . . . . . . . . . . . . .  917,479 
Pulp strainer, rotating, C. A. Johnson . . . .  917,305 
Pump reUef mechanism, compound, H. H. 

Westinghouse • • • . . • • • • . • • . . . . • • • . • . . .  917,216 
��:::''h', S::!e�dj��t�� Z�e!' �: .���: : : : : : : :  �g:� 
Quoin, F. W. E. Brlncl>mann • • . . . . . . . . • . •  916,991 
Radiator, A. C. Edgar • • . • . • • • . . • . . . . . •  ; . 917,423 
Radio-active bodies from nranlum or thor-

Ium, etc. ,  ohtainlng, A. P. H. Trlvelll 917,191 
Rail fastener for metallic ties, C. D. & L. 

COUSino . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,255 
Rail joint; Ritchey & Shane • • • . . . . . . . • . .  917,15::: 
Rail joint, B. A. Johnson • . • • • • • . • . • . • . . •  917.447 
Rail tie, MCl'arrier & Hanna . . . . . . . . . . . . .  917,641 
Rail tie and hrace, J. Davidson . . . . . . • . . .  917,554 
Ralls from longitudinal Slipping, device for 

preventing, F. Martens . . . . . . . . . . . . . .  917,334 
Railway construction, subway, R. N. R. 

Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,653 
Railway crossing, C. J. Grl1!lth • . • . . . . • • . .  917,051 
Railway electric switching device, R. V. 

Cheatham . • . • . • . • • • • • . . . . • . . . . . . . . . . .  917,541 
Railway frog and switch, A. L. McMasters 917,737 
Railway rail antlcreeping device, L. J. 

Spaulding . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,177 
Railway Signal, electriC, W. J. Ashley . . . •  917,703 
Railway Signaling means, Marshall & Pen-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,632 
Railway tie, H. H. Ashlock • • • • • • • . . • . • •  916,964 
Railway tie. H . Hille . . . . . . . . . . . •  

" 

. . . . . • . .  917,065 
Railway tie, Payne & Cocbran • . • . . . • • • • • •  917,118 
::n::; ���c��o:;t��ro� . ·  r:: ·li�ii�li.i : : : :  �g:� 
Railway vehicle safety appliance, Schlichter 

& Franko . . . • . • . • • . • . • • . . . . . . . . . . . . . •  917,666 
Railways, ice clearing and contact Wheel 

for electriC, F. E. Kinsman . . . . . . . . . .  917,735 
Ratchet casing tongs or pipe wrench, T. 

Hughes . • . . • • • . . • • • . . . . . • . . • • . . . • • . . •  917,440 
Razor blade holder, D. W. Gage • . . . . • . •  917,043 
Razor, safety, H. H. Boyce . . . . . . . . . . . . . . . 917,532 
Razor, safety, C. Grahhorn • . . . . . . . . . . . • . .  917,589 
Razor sterlllzing attachment for sterilizing 

cabinets, J. M. Allspaw . • . • . . . . . . . . . . .  917,397 
Razor stropping device, F. Mossberg . . . . . .  917,10'l 
Receptacle, A. Bopp • • • • .  

-. • . . . . . . . . . . . . • .  916,91;6 
Record guide, music, F. C. Roberts . . . . • • •  917,661 
Refrigerator, M. A. Moody . . . . . . . . . . . • • • •  917,638 
Regulating device, W. D. Hodgson . . . . . . • .  917,067 
Retort, continuous vertical, 1>. R. Russell . 917,363 
Retort for the destructive distilJa tion of 

resinous woods, P. Brown . • . . . . . . • • • •  917,531 
Rheostat, L. S .  Chapman • • . . . . . . . . . • . . .  917,000 
Rheostat, P. H. Zimmer • • . • . . . . . . • . . . . .  917,700 
Ring snap, spring, F. E. Forsell . . . . . . . . . .  917,038 
Riveting turbine bucket covers, macbine 

tor, c. C. M. Mortensen . . . . . . . . . . . . . . 917,100 
Road grader and scraper, B. A.  Fleshman . 917,279 
Road making, building, etc . ,  manufacture 

of blocks, plates, etc.,  for use in, H .  
M .  CIl1!ord . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,004 

Rock drill, C, Jackson • • • • . . • . • • .  917,074, 917,731 
Roof flashing, F. E. Sbaw • . . • . . • • . . • . . . •  917,167 
ROOfing material, A. J. Coben • . . . . . • . . . .  917,543 
Roofing or siding sheets or the like, lap 

joint for, E. G. Welch • • . . . • . . . . . . . . .  917,213 
Rotary engine, M. White . . . . . . . . . . . . . . . .  917,390 
Rotary engine, L. Holt . . . . . . . . . . . . . . . . . .  917,436 
Rotary motor. W. S. Elliott et al • • • • • • • . .  917.724 
Sash fastener, C. E. Tayntor. . . . . . . . . . . . . .  917,379 
Sash 11ft and lock, comhined window, W. 

J. Hills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,430 
Sash lock, L. R. Eddy . . . . . . . . . . . . . . . . . . .  917,567 
Saw, A. E. Eastwlck . . . . . . . . . . . . . . . . . . . .  917,565 
Saw filing machine, G. K. Kawabara . . . . .  917,611 
Saw gage, crosscut. W. M .  Elwood . . . . . . . .  917,425 
Sca1!old, window, C. H. Gersch . . . . . . . . . . . .  917,046 
Scale, M. H .  Reed . . . . . . . . . . . . . . . . . . . . . . .  917,148 
Scale, automatic, A. H. Austin . . . . . . . . . . .  917,519 
Scale, glass measuring, C . . Pulfrich . . . . . . . 917,132 
Scale, pocket, O. G. Sherman . . . . . . . . . . . .  1117,169 
Scale, weigbing, N. M. Hansen . • . . • . • • • .  917,293 
Score sheet, rilleman's, E. N .  Johnston . . . .  917,732 
Scraper, A. Ekman . . . . . . . . . . . . . . . . . . . . . .  917,568 
Scraper, road, J. T. Bland • . . . . . . . . . . . . . .  917,528 
Screen and storm door, combined, G. Hess-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,605 
Seal, E. J. Brooks . . . . . . . . . . . . . . . . . . . . . .  917,410 
8eal fastening, W. & G. Vickery . • . • • . . . .  917, 199 
Seal lock, J. MacKenzie • • . . . . . . • • . . . • . . •  917,090 
Semaphore Signal, A. G. Clark • . . . . . . . . • .  917,003 
Septic tank, H .  C. Rogers • . . . • . . . . . . . . . .  917.663 
Shaping machine, L. W. Anderson . . . . . . . . .  916,962 
Sheave, �'. Jones et al . . . . . . . . . . . . . . . . . . . .  917,450 
Sheet metal expanding machine, L. E. Cur-

tis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,715 
Sheet metal pulley, sectional, P. D. Skahen 917,173 
8heet metal structural element, P. Kuhne . 917,082 
Sheets from cores of palm trees, making 

prepared, V. & L. von Alpenhurg . • . . . .  917,516 
Sblp brake, L. Lacoste . . . . . . . . . . . . . . . . . . .  917,618 
Shoe, G'. Krieger . . . . . . . . . . . . . . . . . . . . . . . . .  917.,316 
Shoe, C. F. Heidinger • • . . . • . • . • . . . • . . . . . .  917,602 
Shoe, ventilated, H. A. Hubert • . . • . . . . . .  917,297 
Shoestring holder, W. Lorenz • . • • . • . . . . . .  917.323 
Shovel, screen, R. B. Clement • • . • • • • . . . .  917,251 
Shutter hinge, J. B. Wright • . . . • • • . . . . . .  917, 698 
Sidewalk squeegee, W. Mack • . . . . • . . . . . . .  917,330 
Sifter, ash, M. Froese . . . . . . . . . . . . . . . . . . .  917,042 
Sign receptacle, electrical, F. J. Russell . . .  917, 145 
Signal. See Railway Signal. 
Signaling system, J. B. Edwards • . . . . . . . .  917.270 
Sink, J. F. Kelly . . • . . • • . . . . . • . . • • . • . . . . . .  917,454 
Sink dusher, self adjusting pressure, W. H. 

Deldrlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,717 
Skate, roUer, T. Spacie . . . . . . . . . • • . . • . . . .  917,499 
Skid, recording, C. E. Muhlenberg . . . . . . . .  917,743 
Skirt gage and marker, E. A. Howard . . . . . 917,438 
Skirt., ohtainlng the correct lengths of, E. 

A. Howard • • . . • . • . • • • . • . . . • • • . . • . • • . .  917,439 
Sky rocket, A. L. Due . • • • . • • . . . • • • . . . . . .  917,027 
Sleigh, J. E. Hobhs . . . . . . . . . . . . . . . . . . . . . .  917,431 
Slug catcher, A. L. Willey . . . . . . . . . . . . . . .  917,692 
Snap hook, spring tongue, F. W. Covert . .  917.550 
Socket, pull, J. R. Byrne . . • . . . . . . . . . • . . .  916,975 
Sole and heel plate, M. C. McCuJ;lD . . . . . . .  917,476 
Sole, tap, etc. , holding.rack, P. J. McGrath 917,643 
Sound modifier, A. N. Pierman . . . . . . . . . .  917,654 
Spark Ignition system , jump, E. S. Lincoln 917,736 
Sparking device, Peebles & Thompson . . . . .  91 7,651 
Speed Indicator, W. W. Dudley et al . . . • .  917,267 
Speed Indicator, V. Link • • . • • . • . . . . . . . . . .  917,322 
Spinning frames, diSintegrating and deliv-

ering magazIne · tor travelers for ring, 
A. A, Lovejoy . . . . . . . . . . . . . . . . . . . . . . . .  917,086 

Spinning or twisting macblne, H. G. Beede 916,977 
Spoke fastener. G. E. Schaeffer • • • . . . •  , . . 917, 158 
Sponge Indicating and alarm device, F. 

Mersfelder, Sr. . • • . . • . . . . . . .  . . • . . . . . . .  917,095 
Spoon holder, W. B. O'Re!lly . . . . . • . . .  : • .  917,350 
Sprinkler, ·B: · J . . Sweney .. . . . . . . . . . . . . . . . . .  917,377 
Sprinkler system, automaiic; Hankee & Eha 917.292 
Sprinkling system, O. J. Kennedy • • . . . . . . .  91 7.614 
Square, Barwick & Brennen • • • • • • •  , . • • • •  916,911 

Home-Made 
Experimental Apparatus 

I n  addition t() the following articles, the 
Scientiflo American Supplement has published 
innumerable papers of immense practical value, 
of which over 17,000 are listed In a carefully 
prepared catalogue, which will he sent free of 
charge to any address. Copies of the Scientiflo 
American Snpplement cost 10 cents each. 

lf there is any SCientific, mechanical, or en­
gineering suhject on which special information 
Is desired, some papers will he found in this 
catalogue, In which It Is fully discussed hy 
competent anthority. 

A few of the many valnable articles on the 
making of experimental apparatus at home are 
given in the folIowing list: 

ELECTRIC LIGHTING FOR AXATEURS. 
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 
Scientifio American Supplement 1566, 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained In Scientiflo Ameri. 
can SUJlplement 1568. 

HOW TO MAKE A 100·MILE WIRELESS 
TELEGRAPH OUTFIT Is told by A. Frederick 
Collins in Scientiflo American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA­
TEUR'S USE Is so plainly described in Soien. 
tiflo American Snpplement 1572 that anyone can 
make it. 

A Yo·H.-P, ALTERNATING CURRENT DY. 
NAMO. Scientific American Snpplement 1558. 

THE CONSTRUCTION OF A SIMPLE PHO. 
TOGRAPHIC AND MICRO.PHOTOGRAPHIC 
APPARATUS Is simply explained in Scientifio 
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 
Scientifio American Supplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLID. 
ING MACHINE is explained In Scientiflo 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 hladder and of the expansive 
force of gases. Scientific American Supplement 
1583, 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS. 
UREMENTS is descrihed In Scientific American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN. 
DENT INTERRUPTER. Clear " diagrams giving 
actual dimensions are publlsbed. Scientifio 

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 descrihed in Scientiflo American 
Supplement 1618. A plunge battery of six cells, 
a two-inch spark induction coilt a pair of one­
pint Leyden jars, and an Inductance coil, and all 
the apparatus reqnired, most of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in ScieDti1io American Snpple­
ments 1363 and 1381. 

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

THE INSTALLATION AND ADJUSTMENT 
OF A 100·MILE WIRELESS TELEGRAPH OUT. 
FIT, Illustrated with diagrams, Soientiflo Ameri. 
can Supplement 1623, 

THE M.A.XING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE, 
Illustrated with diagrams, Scientifio American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien­
tifto American Supplement 1546, 

THE CONSTRUCTION OF AN EDDY KITE. 
Scienti1ic American Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH I. 
thoroughly described in Scienti1io American Sup. 
plemen t 1561. 

ROW A CALORIO OR HOT AIR ENGINE 
CAN BE MADE AT HOME Is well explained. 
with the help of illustrations, in Scientific 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT is outlined 
In Scientiflo American Supplement 1594. 

Good artioles on ·SMALL WATER MOTORS 
fire contaIned in Scientific American Supplement 
1494, 1049, and l406. 

HOW AN ELECTRIC OVEN CAN BE MADE 
is explained in Scientiflo American Supplement 
1472, 

THE BUILDING OF A STORAGE BATTERY 
Is described In Scientifio American Supplement 
1433, 

A SEWING·MACHINE MOTOR OF SIMPLE 
DESIGN is described In Soientiflo American Sup­
plement 1210. 

A WlIEATSTONE BRIDGE, Scientifio Ameri. 
can Supplement 1595. 

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

HOW TO MAKE A TELEPHONE is described 
In Scientifio American Supplement 966. 

A MODEL STEAM ENGINE is thoroughly de 
scrihed In Scientiflo Americ"",, Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is ex 
plalned in Scientiflo American Supplements 1561, 
1563, and 1566" 

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554, 

A WATER BATH, Scientific American Supple 
ment l464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
suhject of an' article contained In Scientiflo 
American Supplement 1562. 

Each nnmber of the Scientillo Ama'lcan Sup 
plement costs 10 cents by mail. 

Order from your newsdealer or from 
MUNN 8c CO., • 36t Broadway, New York 

\. 



Steam engine. rotary. W. Owen . . . . . . . . . .  917,116 1 
Steam generator, J. N. Leach . . . .. . . . . . . . .  917,621 
Steam separator, automatic, �' .  Austin . . . 917.400 
Steam superheater, W. Schmidt . . . . . . . . . .  917,494 
Stin for distilling crude bituminous pro-

ducts, H. W . . Ash . . . . . . . . . . . . . . . . . . . .  917,702 
Stocking supporter. J . F. Braham . . . . . . . . . .  917,591 
Stove, gas, W. Thompson . . . . . . . . . . . . . . . .  917,186 
Stove, heating, J . A. Tynan, reissue . . . . . .  12,937 
Stove or furnace grate, J. A. Tynan . . . . . .  917,382 
Stove or range, D. D. Berry . . . . . . . . . . . . .  917,239 
Strainer for collee and tea pots, M. H. 

Franzen . . . . . . . . . . . .. . . . . . . . . . .  : . . . . . .  917,281 
Stringed and wind instrument music rack. 

A. T. Rowlands . . . . . . . . . . . . . . . . . . . . .  917,491 
Stud, C. W. Nohle . . . . . . . . . . . . . . . . . . . . . . . 917,478 
Studs, machine for covering, J. Lizotte . • • .  917.627 
Superheater, W. Schmidt . . . . . . . . . . . . . . . . .  917,668 
Supports,. frames, etc. , means for securing 

flexible material to, J. C.  Fulton . . . . . . 917,726 
Surface Indica tor, W. A.  James . . . . . . . . . . .  917,444 
Switch, W. C. Dunn . . . . . . . . . . . . . . . . . . . . .  917,564 
Switch construction, H. W. Cheney . . . . . . . 917,542 
Switch mechanism, L. B. Gamble . . . . . . . . . 917,284 
Switch throwing device, P. H. Petersen . . .  917,652 
Swivel, A. Opsal . . . . . . . . . . . . . . . . . . . . . . . . . 917,349 
Table support, concentrator, W. L. & F. S. 

Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,247 
Ta ble upon whicb to open coin receptacles, 

A. Shepard . . . . .. . . . . . . . . . . . . . . . . . . . . .  917,672 
Tag holder, E. S. Coy . . . . . . . . . . . . . . . . . . . 917,010 
Talking machine' sound box, H. Jarde . . . . .  917,076 
Talking machine sound reproducing box 

disk . P. de Beaux . . . . . . . . . . . . . . . . . . . . . 916.976 
Target trap carrier, W. B. Coshy • . . . . . . .  917,009 
Telegraph, printing, A. C. Crehore . . . . . • • .  917,011 
Telegraph repeater, C. E. Davies . . . . . . . . .  917,263 
Telegraphy detecting device, wireless, R. 

A. Fessenden . . . . . . . . . . . . . . . . . . . . . . . . .  917,574 
Telegrapby, Wireless, J. lIurgas . . . . . . . . . . 917,103 
Telephone pay station. G. A: Long . . . . . . . 917,742 
Telephone aystcm rInger, K. Weman . . . . . 917,214 
Telephone system magnetic device, W. W. 
Tele����e 't�ii ' b��: ' Otto" &"D��gl��� : : : : : :  �g:m 
Telephone transmitter, C. T. Mason . . . . . . . . 917,633 
Temperature regulator, A. BeIer . . . . . . _ . . . . . 917,704 
Tent support. E. C. Cook . . . . . . . . . . . . . . . .  917,007 
Textile machine traverse bar movement, 

P. J. Dockray . . . . . . . . . . . . . . . . . . . . . . . 917,719 
Theobromin double salts, :\!ezger & Weller 917,096 
Threshing machine. H. M. Johnston . . . . . . . 917.308 
Threshing machine, F. S, Holley . . . . . . . . . . 917,434 
Ticket holder, Downing & McHugh : . . . . . . . 917,024 
Tile coating machine, F. E. Goldsmith . . . 917,586 
Tne mold, glass, J. S. Lukasko . . . . . . . . . .  917,469 
Tnes. method and apparatus for forming 

glass, J. S. Lukasko . . . . . . . . . . . . . . . . .  917,470 
Tire, H. E. Schindler . . . . . . . . . . . . . . . . . . . . . 917,493 
Tire, E. Kempshall . . . . . . . . . . . . . . . . . . . . . .  917,734 
Tire, antiskidding, E. Kempshall . . . . . . • •  917,612 
Tire grip, vehicle, E. J. Williams • • . • . . . . .  917,228 
Tire. non-skidding, E. Kempshall . . . . . . . . . •  917,613 
Tool , knife sharpening, A. F. Moneuse . . . . 917,472 
Tool , macbin.:-, B . Franz . . . . . . . . . . . . . . . . .  917,577 
Tool . stay wire applying, J. F. Shelton . . . .  917.168 
Top mecbanical demonstrator, color chang-

Ing, C. V .  Cunningham . . . . . . . . . . . . . . .  917.260 
Torpedo. self-propelled, A. E. Jones . . . . . . .  917.449 
Toy, W. Barclay . . . . . . . . . . . . . . . . . . . . . . . . . 916.970 
Toy, Elllott & lInss . . . . . . . . . . . . . . . . . . . . . 917,271 
Toy fountain, F. S. Kroenung . . . . . • • . . . •  917,459 
Traction engine, J. A. Grallt . . . • • . . . . • . •  917,590 
Tramway point, Veevers & Butterworth . . .  917,197 
TruD. See Fly trap. 
Tread surface, F. R. Phillips . . . . . . 917,354, 917,355 
Trees and stumps from the soil by means 

of explosives. extracting, G .  Hunter . . .  917 ,441 
Trolley, A. S. Janin . . . . . . . . . . . . . . . . . . . . .  917.445 
Trolley, C. A. Dean . . . . . .. . . . . . . . . . . . . .. . .  917,556 
Trolley pole supporting and cushioning 

means, Cooper & Austin . . . . . . . . . . . . .  917,714 
'frolley wire clamping ear. R. L. Hoftman . 917.069 
Trolley wire. under-grooved, L. Steinberger 917,500 
Trou!'ers support. collapsible, N. Knutb . . . 917 ,314 
Truck, F. P. Olds . . . . . . . . . . . . . . . . . . . . . . . 917,648 
Truck brake, C. W iebke . . . . . . • • • • • • • . • . • •

. !H7,392 
Truck. eer. S. F. �Iorrison . . . . . . . . . . . . • . •  917,343 
Trunk and typewriter desk, com'bination, 

1\1. R. Schultze . . . . . . . . . . . . . . . . . . . . . . . . . 917.161 
Trunk lock, W. H. Clay . . . . . . . . . . . . . . . . .  917,250 
Truss and like surgical appliance, W. F. 

Ollord . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 917,113 
Tufting machine press, B. C. Poston . • . . . .  917.657 
Tumbler . lock . pin. R. Schoell . . . . . . . . . . .  917,365 
Turbine, J. L. Moore . . . . . . . . . . . . . . . . . . . .  917.341 
Turbine, elastic fluid , C. G. Curtis . . . . . . .  917,419 
Turbines. nozzle for elastic fluid, H. S. 

Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 916,968 
Type bar and hanger. W. E. Burnett . . . . .  917,244 
Typewriter, L. Chambonnaud . . . . . . . . . . . . . 917.248 
Typewriting machine, D. Briggs . . . . . . . . . 916,990 
Tynewritlng machine, H. H. Steele . . . . . . . . . 917,3711 
Valve, H. B. Marlin . . . .  � . . . . . . . . . . . . . . . .  917,333 
Valve, C .  J. Siddall . . . . . . . . . . . . . . . . . . . . . 917,498 
Valve, hlow-oll, J. Rothchild . • . . . . . . . . . . •  917,490 
Valve, checi<, N. T. Harrington . . . . . . . . . . .  917,294 
Valve, controlling, E. Engebretson . . • . . . . •  917,570 
Valve, fluid pressure controlling, F. A. Nel-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917.345 
Valve for compound steam pump, relfef, H .  

H .  Westinghouse . . . . . . . . . . . . . . . . . . . . . 917,215 
Valve for hot water heating systems, E. 

F. Gebhardt . . . . . . . . . . . . . . . . . . . . . . . . . 917,579 
Valve for steam engines, etc . �  'safety, H. 

Roux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,143 
Valve for steam beating systems, regulat-

Ing, J. L. Fitts . . . . . . . . . . . . . . . . . . . . . .  917,035 
Valve for the air ducts of hrick kUns, etc. , 

E. H. Callaway . . . . . . . . . . . . . . . . . . . . . . 917,710 
Valve. gas, :1.  F. Wehh . . . . . . . . . . . . . . . . .  917,386 
Valve gear for engines, A. T. Keller . . . . . .  917,452 
Valve mechanism, E. V. Anderson . . . . . . . . . 917,740 
Valve, pneumatic tire, T. B. Huestis . . . . .  917,071 
Valve, pressure regulating, If'. L. Jahn . . . . 917,443 
Valve releasing means for dumping vehi-

cles, J. M. Goodwin . . . . . . . . . . . . . . . . . . 917,287 
Valve, safety, C. H. Kapllnger . . . . . . . . . . . 917,077 
Valve seat for tiushing tanks, :Hush, P. M. 

Nevins . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . 917,110 
Valve, steam engine, A. G. Thompson . . . . 917,505 
Vegetable washer, G. L. Dexter . . . . . . . . . .  917,020 
Vehicle, C. De Kando . . . . . . . . . . . . . . . . . . . . .  917,309 
Vehicle hody corner Iron, L. W. Loving . . .  917,324 
Vehicle hrake, C. Z. Hullman . . .. . . . . . . . .  917,072 
Vehicle, motor, C. Durkee . • • . . • • • . . • . . . . •  917,422 
Vehicle, motor, J. N. Leach . . . . . . . . . . . . . . . . 917,465 
Vehlole ruhher cable and tire, R. B. Calcutt 916,992 
Vehicle running gear, four-wheeled, R. 

Plntsch : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,127 
Vehicle, self-propelled, J. L. Van Nort . . . .  917,684 
Vehicle tires with soongy material, tilling 

hollow elastic, A� T. Collier . . . . . . . . . .  917,545 
Vehlcle wheel tire, E. Kempshall . . . . . . . .  917 ,733 
Vending machine, coin-controlled, L. J. 

Disser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,266 
Vessel , marine, H. Oventrop . . • . . • . . . . . . . .  917,351 
Ves,el, sheet metal, Holland & Halleland . 917,741 
Violin mute, W. C. yutZy . . . . . . . . . . . . . . . . 917,512 
Vise, W. A. Boyle . . . . . . . . . .  , .  . . . . . . . . . . .  917,243 
Vise, J. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . 917,306 
Vise, R. A. Horning . . . . . . . . . . . . . . . . . . . . .  917,437 
Voltage regulator, E. J. Berg . . . . . . . . . . . .  916,982 
Wagon hrake, automatic, R. T. Dnke . . . . .  917,563 
Wall switch, W. J. Newton . . . . . . . . . . . . . . .  917,348 
Wall tie for masonry, F. A. Porter . . • . • . .  917,656 
Warps, arrangement for tension and let-off 

of, S. Toyoda . . . . . . . . . . . . . . . . . . . . . . . .  917,682 
Washer retainer, W. B. Welch, Jr . . • . . . . .  917,388 
Washing machine, A. H. Cutright . . . . . . . . 917,014 
Washing machine, Hamilton & Williams . . . 917,290 
Washing machine gearing, W. C. Fawkes . 917,032 
Waste and overflow, combined, J. B. Wise . 917,395 
Watch chain book. F. E. Forsell . . . . . . . . . . .  917,039 
Water closet vent, H. P. Wallace : . . . . . . . .  917,385 
Water for irrigation, system for the auto-

matic control and distribution of, N. S. 
Twiford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917.381 

Water motor, A. F. lIlller et a! . . . . . . . . . .  917,092 
Water purifying or softening system, C. S. 

Robison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,139 
Water Wheel, F. Trump . . . . . . . . . . • . . . . . . .  917,192 
Watering tank, live stock, C. W. Glandt : .  917,427 
Wave and tide motor, E. T. Odom . . . . . . • •  917,647 
Wave motor, Casella & Reynolds . . . . . . . . . .  917,41 1  
Well rig bull wheel, W. B .  Claypoole . . . . .  917,412 
Whee! . See Water Wheel. 

Scientific AD'lerican 

The Bigger the Building the 
Greater the Saving 
This is the Sulzer Harlem 

Casino, in New York, that covers 
a whole block and was built with 

����� EDISON 
Portland Cement 

The leading architects and engineers use it in their biggest works for the 
same reason it pays anyone to use it on smaller work-it makes more and 
as strong. or as much and stronger concrete than the lIIIIIe amount of other 
brands becailSe- Unif J '  • orm y to" Finest Cround III the World. 

Write us for catalOl! showing who speci6 .. EcIUoD Portland Cement. and where used. 
EDISON PORTLAND CEMENT CO. 

GENERAL SALES OFFICE : 
932 S T. JAM E S  B U I L D I N G, N E W  Y O R K  

L E T  U S  B E  YO U R  FACTO RY 
S T A M P I N G S ,  M O D E L S ,  E X P E R T  W O R K  

1 1 1 1:  1. I . O ll E M \ t · II I ". \ 'i f > "' '' ' .\ \I P I ,\ (l ('0 
�I � U  J l nru H t o n  .... t_ • •  ( h \ t l n n ll .  4.). 

WANTED, A8SI"T'ANT CHEMIST at $2,000 per annum, Naval Provina- Ground. Indian H ead, Md. A competiTive examinatfon will be held simuitaneously 
f.\'�!�e�'t1:, j,���n:W��bi����: If.r3�kM'�' 1�'1�' for fllllng the above position. Applications wl1l be ad� dreB�ed to t h e  Commandant of th e yard at wnicb tbe applIcant deSIres to be exvmined and must be delivered 

DONT LET YOUR PATENT LIE IDL"E. We'l l make on or before Friday, May 7, 1909. 
-dies and tuols and manufacture your article ready for 
market. Writ" now-don't delay. Southern "tamping The BUOOYAUT & Mfg. Co .. R. 8 .. Nasbvllle, Tenn. 

Corliss Enllines, Brewers' 
and Bottlers' Macblnery. THE VIL'fEU 

tt.I........... M �·G. CO., 899 Clinton !'It .. Mil waukee. Wis. 

Strong because ila few parts are heavy 
and stand the racking. $650. 

CHAS. S. DURYEA, Reading, Pa. ----------------------

MODELS .t E X P E R I M E N T A L  W O R K .  TOPPAN POWER DORIES. and MOTORS 
(n ... entioDe deveioped. SpeCial :M acblnery. Safe, Best 

E. V_ BAILLARD CO . . 24 Frankfort Street. New York. �':.�lt.
B$'I�� 

RUBB ER Expert Manufacture1'l' 
Fine Jobbing Work 

PARKER, STEARNS it CO .. 228.229 Sooth Street. New-York 

D I E  M O D E LS SPECI A L  
W O R K  T O O LS M A C H I N E R yl 

NATIONAL STAMPING AND ELECTRIC WORKS 
1 53 ISS  S Jf'fl enOD Street. Chicago. I I I .  

up. Bend 4c 
In Stamps 
for catalog 

��ra� f;:df
r;���: Toppan Mfg. Co., 1 1  Hayerhlll Sf., Boston, Mass. 

1 tiE B t: ST EQUI PP[I) SHOP 
r o r  \lec h a n H . a l  and EIl-,- t n c ll l  j'1 a n u tact u n l1�  
Special Machinery, J igs, Tools, 
Repairs,Experimental Devices 

I t t  .. I j! n i l l l!"  . 1 1 1 (1  ( UIHI l I t' l'( ul l iz i n g  n :-;'Pl' (  l a I t  \ 

THE ROWI A. N "  TELEGRA P H I C  COMPANY.Baltllno, • •  Md 

n �n��f�k��!O��P}?e�!��r�,�: 
25c, Parlor Tricks Catalogue. free. 

M AU'flNKA & CO . . Mfrs .. 493 Si xth Ave .• New York 

Experimental & Model Work METAL POLISHES.-FORMULAS FUR 
ow. d: nd1ltee h'u, Wm. Gardam '" 80n . 221  Fulton !It.N.'' ��:��::'�:i:>Ir.

a
:r�

s
Co�\'}.Y��� rri'sg�����:T�
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CAN SUPPLEMENT Nos. 1 ::8:1. t �"'8 a.nd I �S9. 
M O O  R E �1 ;:t( :t\';J;!:��',�lt�:(\, � " J ] '  : \.� t� t ] (1 ); ,\:,d �)\i l\i�I/�t;>I/I: 

& C O .  I J l th lll � I l i d  I I  ' I t h n  " 1 " , r � l ! i !  ' l ' { .... -\. 

DRYING MACHINES Fqr Steamed Rice Paddy 
and Many other .... nDU .. 

, 1.1" materlab. 
S. Eo WORRELL, HBnnlbBI, Mo., U. S. A. 

� T H E C) C H '.A./ E R O T L E  S TA M P  c n  �. C. ,- , r l  , 1 f>. 1'v1 P , ( ,, -r l R  c� [ I r: M E S � B R , D G C P O P i  ':: O r, N  

PrIce 10 cents eaeh from this office and all newsdealer. �· T E L-[SC O  ���LO l U �' :-�� w. & D . M O G E Y: 
, � - B A Y O N N E  C I T Y N ...; 

Mated Palr .. -n,e to.day FREES b 
kissing. - for qua 
�r:�:�1� r� Book, ' weeks. _ How t. make money breedIng Squabs 
PLY.9UTH ROt.:lI 8QUA..-B CO, 3�1 Ho ...... rd St, lIlelron, lIass 

M�!P!:!se��yt!����cI!n�!! E�v�t�!8 GUNSMITH'S �ATERIALS 
Adopted by principal st.orehouees ln New York & Boston Part. for making and repairIng any kind of gnns or 
Maned. by VOLNEY W MA SON & CO I 

revolvers. Catalogue Free. Addre.s Great Western 

Providence. ),: I • •  U. S. A. .. nc. Gnnsmith Snpply Co., Pittsburg, Pa. 

Te legraphy Circular free. Wonderful 
automatic ·teacher. 5 .• ivies 
.2 up. OMNIGRAPH CO • • Dept. 52, 89 Curt. 
landt St., New Yopk. 

�B�t:!!� FISH BITE 
Marvel Automatic Hooks land them 

every-time. Beat everybody catching fish. Write 
for Free Sample and Premium offer. A.gents wtd. 

Japanese Novelty Co. dept.H3St. LobisMo. 

NEARL Y READY 
The Design and Construction of 
Induction Coils. By A. FREDERICK COLLINS 

We take pleasure in announcing that our new book on 
"Induction Coils, " by A. Frederick Collins, is now 
nearly ready, and will be published about May 1st 

THIS work gives in minute details full practical directions for making 
eight different sizes of coils, varying from a small one giving a 
�-inch spark to a large one giving 1 2-inch sparks. The dimen­

sions of each and every part down to the smallest screw are given and 
the descriptions are written in language easily comprehended. 

Much of the matter in this book has never before been published, 
as, for instance, the vacuum, drying and impregnating processes, the 
making of adjustable mica condensers, the construction of interlocking 
reversing switches, the set of complete wiring diagrams, the cost and 
purchase of materials, etc. It also contains a large number of valuable 
tables, many of which have never before been published. 

It is the most complete and authoritative work on the subject, and 
contains 295 pages and 1 55 illustrations from original drawings made 
specially for this book. The price is $3.00 postpaid. . 

Send us your order at once and a copy of the book will be mailed 
to you just as soon as published. 

Winding machine, edgewise, B. L. Barn-
Win�g�

t 
cl���e�; 'spit; ' &; 'He'rf�e�: : : : : ; : : : :  m:t¥A · 

Window cleaner safety support, H. K. 
Whitner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917 ,506 

Window cleaner support, H. M. Smith . . . . 917.175 

�:���: :cu..!��', . ��
s
�� :cJ?,�

re
�??�� : : : : : : :  �� gg� 

Window screen. P. F. Dowd . . . . . . . • . . . . . . . .  917.562 
Wire support, J. I.'. Scott . . . . . . . . . . . . . . . . 917 , 163 
Wood, etc. ,  preserving, B .  Diamand . . . . . . 917.265 
Wrench, W; A . . Mollat . . . . . . . . . . . . . . . . . . . .  917,098 
Wrench, C. Sauer . . . . . . . . . . . . . . . . . . . . . . . . 917,364 

DESIGNS. 
Box, junction, Ashworth & Welch . . . . . . . . . 39.91 1 
Cabinet, W. C. Pitts . . . . . • . . . . . . . . . .  39,908, 39.909 
Cards, . back of playing, J. A. Radclille . . . .  39.905 
Lavatory, .J. S. Rowe . . . . . . . . . . . . . . . . . . . . . 39.910 
Match receptacle, 1\1. Wilfson . . . . . . . . . . . . .  39,90T 
�:ggA, O�r�g!.Wr�', �. �:

e'ko'';'�;; ' : : : : ; : : : :  ��:� 
Statuette, Schwarz & Gerz . . . . . • • • . . • • . . . .  39,904 

TRADE MARKS. 

Antiseptic ointment for human and veteri-
nary nse, Cooper & Nephews : . . . . . . . . . . 73,289 

Batiste, Tootle, Wheeler & Motter Mercan-
tile Co. • . . . . . . . . . . . . . . . . . . . . . . . . 73,246, 73,248 

Beverage, non-intoxicating malt, New South 
Brewery & Ice Co. . . . . . . . . . . . . . . . . . . . . 73,298 

Boots and shoes, men's  leather, Simmons 
Boot & Shoe Co. . . . . . . . . . . . . . . . . . . . . . . 73,305 

Canned vegetables, D. I{elly Co . . . . . . . . . . . . 73,235 
Car couplIngs, railway, American Steel 

Ij"ounuries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,258 
Caramels, American Caramel Co . . • . . .  73,266, 73,272 
Can1s, playing, Standard l'laying Card Co. , 

73,263, 73,264 
Cartridges, Braun & Bloem • . • . . • • • . . • . . . .  73,251 
Chain, wire, Bridgeport Chain Co . • . . . . . . . . .  73 ,232 
Chocolate candies, ltockwood & Co. • . . . . . . . 73,241 
Chocolates, Hess Brothers . . . . . . . . . .  73,237, 73 ,294 
Cigars, Chas. 1'. Stanley Cigar Co • • • . . . . . . .  73,234 
Cigars, Garcia & Vega . . . . . . . . . . . . . . . . . . . .  73,291 
Clothing, certain, Tootle, Wheeler & Motter 

Mercantile Co. . .  . . . .  . .  . . . .  . . . .  • . .  . . . . .  73,287 
Coal, C. M. Moderwell & Co. . .  . . . . . . . . . . .  73,2H 
Coats, vests, and pantaloons, David Marks 

& Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,275 
Coffee, roasted, Tennessee Coffee Co . • . • . . . .  73,245 
Collars and cuffs, W. Heymann . . . . . . . .  t • •  73,238 
Collars. and cuffs, compos1 tiun, W. Heymann 73,2�9 
Cream, cold, C. E. l{eeler . . . . . . . • . . . . . . . . •  73,206 
Disinfectants, H. Schneider . . . . . . . . . . . • . . .  73,301 
Electrical apparatul\, certain, Campbell Elec-

tric Co. . . . . . . . . . . . .  . .  . .  • . . . . . . .  . . . . . . •  73,254 
Engravers' plate,s, Star Engravers' Supply 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,243 
Filtering material in sheet form, fibrous, G. 

Kneuper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73.280 
Fish, cured, salted, and dried, Swift & Co . . 73,286 
�'ishing tackle, Clark-Horrocks Co . . . 73,255, 73,257 
�'Iour, wheat, Hawkeye Flour Co . . • . . . . . . . . .  73,279 
Food for dogs, Spillers & Bakers . . . . . . . . . . .  73,242 
Foods, certain, Charles E. Brown & Co . • . . .  73 ,252 
Foods, certain, Solomon-\Vickersham Co • . . . .  73,2ts3 
}lloods, certain, Strohmeyer & Arpe Co . • . . . .  73,2-:l5 
Furniture and piano polish, A. J. Speud . . . . 73,306 
Glass cleaning and polishing preparation, 

Hall, Bayliss & Co. . . . . . . . . . . . . . . . . . . .  73,293 
Harness dressings, New Life Manufacturing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  73,281 
Harness dreSSing, Charles E. Self . . • . . . . . . .  73,303 
Heels, bathing caps, and rain coats, rubber, 

Atlantic Rubber Co. . . . . . . . . . . . . . . . . . . .  73,273 
Hosiery, A.  B. Andrews Co . . . . . . . . . . . . . . . . 73,265 
Inhalers, I. Palocz . . . . . . . . . . . . . . . . . . . . . . . . 73 ,28� 
Insecticide and vermin destroyer, S. 

Schwarz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,302 
Instep supporter 01' arch prop, George G ,  

London Manufacturing Co. . . • . . . . • . . . . .  73,236 
Laxative tablets and laxative quinine tab-

lets, A. E. Dahlberg . . . . . . • . . . . . . . . . .  . 73,290 
Machinery, cert�in, Covel Manufacturing Co. 73,258 
Machines and parts thereof, certaip, Lino-

type & �fachinery, Limited . . . . . . . . . . . . .  73,284 
Medicinal remedies for certain diseases, W. 

�'. Shook . . . . . . . . .  . . . . .  . . . . .  . . .  . .  . . .  . .  73,304 
Metallic alloys, Metallic Alloys Co.. . . . . . . . •  73,262 
Painting, gold preparations (or vitrifiable, 

John W. Hasburg Co. . . . . . . . . . . . . . . . . .  73,260 
Pllls and dyspepsia tablets, llver, Johnson 

Richardson Co. . . . . . . . . . . . . . . . . . . . . . . . .  73,295 
Plumbing supplies, certain, Twyfords Limited 73,307 
Reed wind instruments, Aeolian Co . . . . . . . .  73,229 
Remedies for certain diseases, J. W. Bowles 73,288 
Remedy for gonorrhea, gleat, etc . ,  Pbarma-

de Humanltarle De Paris . . . . . . . . . . . . . . 73,299 
Remedy for rheumatism, Malz & Co . . . . . . . 73,297 
Road dressing compound, Good Roads Com-

pany of America . . . . . . . . . . . . . . . . . . " . . 73,292 
Salve, foot, Sanative Remedy Co . . . . . . . . . . . . 73.300 
Sausage, Kretschmar Sausage Mfg. Co . . . . .  7a,240 
Sewing machines and attachments thel'efor, 

Davis Sewing Machine Co. . . . . . . . . . . . . 73,259 
Sheeting, muslin, Tootle, Wheeler & Motter 

Mercantile Co. . . . . . . . . . . . . . . . . . . . . . . . . .  73.247 
Shirts and drawers, Stittville Knitting Co . .  73,244 
Silver and gold poUsh, F. T. Lord Polish Co. 73.278 
Skin cleansing preparations, A. De Paul . . . 73,276 
Spool and sewing cotton and thread. Ameri-

can Thread Co. . .  . . . . . . . . . . . . . . . . . . . . . .  73,239 
Tea, blended, A. V. Eckert . . . . . .  : . . . . . . . .  73.277 
Textlles, certain, H. W. Brush . . . . . . . . . . . 73.253 
Tobacco, smoking, N. WiIel1tz . • . . . . . . . . . . .  73,249 
Underwear, ladies' embroidered and lace., 

trimmed muslin, Ben Strauss Co . . . . . . .  73,231 
Violins, bows, strings, pegs, and parts of 

violins, S. Buegelelsen . . . . . . • . . . . . . . . •  73.233 
Whips, L. H. Beals & Son Co . • . . . • • • . . . • . •  73,261 

LABELS. 

" Hero of Commerce, "  for cigars, St. Louis 
Cigar Box Co . . . . . . . . . . . . . . . . . . . . . . . . . . 14,740 

" The Crown Celery Tonic , "  for a non-alco-
holic carbcnated be,·erage, I. Zloczower. 14,741 

"Brewette," for a non-intoxicating beverage, 
Tennessee Brewing Co. . . . . . . . . . . .. . . . . . 14,742 

"Adams' Spearmint Chewing Gum , "  for 
chewing gum, American Chicle Co. , 

14,743, 14,744 

PRINTS. 

"Pennant Candies." for candies, L. Roy 
Curtiss AdvertiSing Co. . . . . . . . • • . . . . . . .  2,453 

"A little dog you , see at first-Of all sad 
fates, his end. is wurst;.' for sausages; 
Hall-Taylor Co. . . . . . . . . . . . . . . . . . . . . . . . .  2,454 

"Sa-So Pepsin Bubble Balloon Gum," for 
pepsin gum, Ray Gum Co. . . . . . . . . . . . • .  2,455 

"Pyramid Fly Catcher," for fly-paper, Louis 
Dejonge & Co. . . . . . . . . . . . . . . . . . .. . . . . . . 2, 456 

"New Adler Conceptions for Spring 1909," 
for men's spring apparel, 1909, David 
Adler & Sons Clothing Co • • . . . . . . . . . . . . .  2,457 

"It Is Safer for You," for men's and boys' 
coats, vests, and trousers, Ed. V. Price 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ,458 

"The Line of Woolens," for men's and boys' 
coats, vests, and trousers, Ed. V. Price 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.459 

A printed copy of the speclllcation Ilnd drawing 
of any patent In the foregoing Ust, or any patent 
In print Issued since 1863, will be furnished from 
this . oftice for 10 cento, provided the name and 
number of the patent desired and the date be 
"Iven. Address Munn & Co., 361 Broadway, New 
York. 

MUNN & COMPANY, Publishers, 361 Broadway, New York 
Canadian patent. may now be obtained hy the In­

ventors for any of the invention. named In the fore­
going liat. For term. and furtber . partlcularo 
add,.,.. (Munn It Co • • 361 Broadway. New Yorl<. 

'.J 

Wheel, C. 1;1. Chase . . . . . . . . . . . . . . . . . . . . .  917,001 
Wheel. R. ·W. & L. H. Bateman . . . . . . . . . .  91 7,524 
Wheelharrow . frame. F. J. Cooper . . . . . . . . .  917;414 
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t&1i� Youw�:� C7� Not What You Pay-is the Basis of A utomobUe Values 
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vou wOlll�1 :tn" n(her 1,:;�i I:tt;;"<i iu\'estrllt'lIt, p:l\" �-:.�hl) for �l l� LrOE R'I:I.lstet o)t i: ':,!'i11l1 for :1 l.;.LIJ)F. T.)urinu (':Ir: The ulIl" ,lIiftl'li!nct! 
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'-atilleli h' tltt: 1ll!;!!'IIS !lll .! po!'u, brit," of GLIDE ( ':m'l, 1'1;.: power pl:l1lt is :1 --l .. �yIiIHler (I"a.st "�p:l.r:lltlly) -15 !ldll:ll H.,P. 

motOL The l'r!'tllk sil:tft h.18 5 11t!!l.r1I1J.;S, lIot '! M :�, , A r.Qllst:mt I .. \,d oilil}!! S\"st!;!!ll, dilllillatilllr{ pipilil!' :'lIlt' !l.utOnlatl­
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011 :\ UlOunt.,.'lin �ra,l�. .-\bs01 ute l" )ntirt.:'ll " e  ill ahllit,\" to slow dowl} 
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ue�:�! ��

l
i\���!

l
j�fn�e

��:���I
��l

t���:iT!F. ('ars, !O<':tle,! hetwt:en th .. motor :Lnd the tr:lllsmission'. Rtlmel1lllt�r. th .. re :\rl:: hot two Joiuts 
or th�e .,.,illlS. or t:n�n iour, :'IS in other Cflllstnu:ti(llls. 

1'imkeu Rollt'r Be:lriu�� Ihrough(lut. all J,!'''!lr;-; (If the b�st Alloy �! .. t'1. :�:I x��.itl . tir� 311 s..-OI:u,I-'\�heel b!lBe I�O inclles. Remember, 
tire'" 3r� :i1l :tlike, not 34 I �-iD, iu frout 311,1 3-' x "Ji'-Ill. In the re3r, 
till!!! oU\'j3tillg the ridiculous ut!cessity of carT:yill� two sizas of sp3re 
casi ll:.;';-; :mJ tube.s, 

The (�LIDE is not an :lss.:mbled C!lt. 1t ],II tmllt In our OWll shops, 
the motor excepttd. 

There is no more gr:ll:eful car made. Its �ppe3r:l"ct" sn�2'est!! 
' strenl/,:tb, rt:hahility and th:ll quiet purposeful pt.'rfMmauce wbich 

gives it. the ll�m�-GLIDE. 
th�i rso�i;I�,�

e
u�i':'���I�����I:s�����rnrl�gt��Il�ht

lt;��fl'tl�
l
Jl�f���3�i��: 

will be of considerable �utere6t to yOIl. \\'! it.! 10113),. 

The Bartholomew Company 
Standard Manufacturers A. M. C. M. A. 

603 Glide St •• Peoria. III. 

Glid. Roodster Mo4.l " R  "-sam. chassis- wh •• l base 
106 in. - 36x4-in. tires all around, with either close coupled 
body seating fOUT or Runabout body seating two-$2�2S0. 

H EALTH 
MERRY GO ROUND 

MAKES 
HAP PY, 
H EALTHY 
C H I LDREN 
who prefer t o  stay at 
home and enjoy thcm­
sci \'es rather than 
play on the streets. 
Operated by childnn 
themselves; the move­
ment DO' unlike that 
of rowing, brings 
every muscle into 
play, Most bealthful 

torm ot outdoor e:"tercise; keeps lungs inflated, develops sturdy 
bodies. strong arms, straight backs. broad shoulders, Makes 
children studious. You owe the children this delightful pleas­
ure-you' ll sa\'e it i n  doctor bills, Inexpen!live. simple, abso­
lutely sate : no cogs or complicated gears to ctltch a.nd iear 
clo'hing. Not .  toy. hut a. real Merrr-Go·Rouad. Will last for 
,.ea.n. Full particulars and handsomely ilLustratedbookletfree, 

a_,HEALTH IIIERRY·GO·ROUND to .• Dept. P. QUINCY. ILL. 

Low Fares 
to S'eattle " ' " " ' , S62' fiir,:round�trip , bet'Y _e�li Chicago and , Seattle ' for the �la.skil-Yukon"Paci/ic Exposition 'vii! the 

, ' CHICA80 
' MILWAUKEE' . ' ST. PAUL 

RAILWAY 
, 

$6 2 b�f���rli·���fr�;:�,��� " , Tacoma: £oitland, Victoria or Vancouver,:" " , . \ 
' 

, Tick�ts:i6n ' sale" May 20 ' to Septem\)il "t�Tn - Hmit , October vers. ' 
, w.!s'trijJlh<,yd;'�r�free. ,� ' .. 

' ;.j_F� :�� .iLUft. ' ,  " 
_ ..... ...., •• •• �M,; .. r A.ent; 'Ohle.go 

Scientific American. 

International Auto Bug 
The Most Advanced 
Example of Dependable 
Motor Buggy Design 
and Construction 

THE INTERNATIONAL AUTO BUGGY is a reliable and economical 
car for city or country use, in any kind of service-pleasure or business-over 
all kinds of roads. We would be glad to show you the power, simplicity, 

accessibility of all its parts, easy control, comfort and usefulness of the International 
, Auto Buggy-the highest type of motor vehicle. 

Body-piano box. two seats or one, with top or without . 
Motor-2 cylinders opposed, 4�cycle. 5' /  bart', 5'/  stroke. 
Horse Power- 14 by brake test, equivalent to 1 8  or 20 in 
Automobile ratini. Suspension - Steel sub-frame under 
body, equal distribution of weight. Transmission -T wo 
speeds forward, one reverse, all operated by one lever. 

Drive---=Chain to countershaft, countershaft to each rear 
wheel. Whecls-40-inch front. 44·inch rear with I � 
inch solid rubber tires. Springs--36-inch full elliptic. 
Brakes-Internal expanding. Capacity� Four passengers, 
or 800 pounds freight when rear seat is removed. Speed 
-2 to 20 mil

,
" per hour 

Write for International A uto Buggy Catalogue. 

INTERNATIONAL HARVESTER COMPANY OF AMERICA 
1 00 Harvester Building (INCORPORATED) 

Big Money In Drilling 
Our customers all over the Country ape making from $25 to $75 profit a day with the 

Cyclone Drill. No business offers such Lig returns for the money invested. 
Contractors, prospectors, well drillers, find the Cyclone Drill more economical. faster 

and easier to operate than any other . 
We make Hollow Rod. Cable and Core Drills. to meet e\'ery need. 
We also make combination machines that will handle any or all of tbe systems equally 

well. a macbine that will enaMe you to cover the entire field of drillinf. 

Cyclone Drill 
Our Diamondite and Steel Shot Core Drills cut faster and a t  a fraction o f  the cost 

of the old diamond drills. We sell Cyclone Drills on an tas] payment p[,m. Some of 
our customers hare made more tban the price of the machine within one month. Our 
new traction Gasoline machine-only one made-is of panicular value where fuel and 
water are scarce. Send for our free books on Drilline'. and let us know in what 
branch of tbe work you are interested. 

CYCLONE DRILL COMPA�Y, l1 Main St., Orrville, Ohio 
(JblC'8.CO OfU.Cl". 419 Fisher Bulldlnar 

No Limit 
To Speed 

But tbe Law 

CHICAGO, U. S. A. 

Every R-S Motor­
cycle has aU the 
speed you care to 
ride. A racer. road­
ster. cl i m b e r. or 
coaster at your will. 
Ideal lor touring. 
Economy. !implicity 
and durability that 

Cooper's is the original and only ienuine · ·Spring 
Needle Knit"· Underwear. You will probably have 
many other kinds shown you, but if you will exp 
amine Cooper' s closely you will promptly decide in 
its favor. It is the most elastic, comfortable and 
durable underwear made, 

make it the machine for steady work and hard 
usage. We build no ··specials" because no 
special can be built to excel the regular 

R-S Motorcycle 
Built and Tested in the Mountains 

The importance of thorough worbnanshi2. in 
underwear for men should not be overlook.ed. There 
are no imperfections in Cooper's. The wonderful 
Sprinll Needle fabric is flawless. and in addition each 
Kannent is stayed at points of strain, rendering it 
strong, sightly and serviceable. 

Try Cooper's. It is the Underwear of character 
and Quality. 

Made in Union suits and two-piece suits 
in all sizes, weights and colors. Ask to 
see our new silk lisles. Get the genuine. 

APRIL 1 7, 1909. 

Oldest :md largest Illakersof high-wheeled 
autolll,)biles in the wf,)!'ld, W�!I'ld ' s  record 
for Hill�clilllhil1!i:' 'lIlt! Heliahil itv Con-tests in this class,,,,,, Only all ball·a.nd-
roUer-bea.ring motor made, !"iew 
Iriction-eh3.in direct dri\'�-IlO e-ears, 
RD;ildJbJllty a.nd ReliabIlity are the rea.sons for high wheels and 
'iolid ruhber tires. Scml. for ollr 
ca.taloc and learn more ::Lhout 'hele 
popular. intensely pr3cticable yeht­
ele! and I.he;-low 
HOLSHAl' .. n'TO,MIl1nu: 
8111te liS MoDadnock Chl,oas(' "i6ij�l.k!iAllIIII.a .. 

C OLD GALVAN I Z ING,  
AMERICAN PROCESS N O  ROYALTI ES. 

SAMPLE5 ANDI NFORMATION N APPLICATION . 

N I C K E L . .. 
Electro-Plating 

Apoar3tns aDa Materiai 
TH. 

Hanson & Van Winkle 

\0 8 
approval and fully ru.rall"*1� 

Co., 
'N e ,,' n r l  •. S • .I . 
28 &. 30 �. Canal St. 

Cbical!". 

New Belle Isle Motor Co., Dept. D Detroit, Mlch. 

AUTOMATIC 
CARD PRINTER 
makes larger profits than any slot 
machine ever invented. 50 simple 
a child can operate it. Attracts large 
crowds who watch the movements 
of the mechanism inside the glass 
case. Can set up name - insert 
coin - and print twelve calling or 
business cards in half a minute. 

Big Profits to Owners 
AI E.uclid Beach. Cleveland. one 

machine averaged .$26.00 profit a 
week. One machine in New York 

The U R-S " i. the only motorcycle that 
ever climbed Pike's Peak. It made the climb 
and descent without faltering, and without 
using the limit of its power. 

Perfect score in New York-Chicago. 1000-
mile F. A. M. Reliability Run. 

COOPER MFG. CO.. Bennington. Vt. ' took in .$ 1 4.00 in one day. ���������������������� i Write Quick for full information 
and circular before some one else 14 l\I(I,I�ls (I)r 191)9. 3!� to 1 h,p. !tbny nelug­

iv� f .. atures, Agi:!uts wanlo!d wbere we have 
no rf'pro:!sentativ@. C:tt:l.logutl fr�. 

-,---.. ---- ' gets exclusive privilege in your ter-
.-..... ,....�..,..-........ -�-------------: 'I rilory. Machines sold outright. 

READING SHNDARD CO . .  458 Water SI., READING, PA. 
�bker n:t':llowlled Re:\ding Staud-nll Bicyclt!s 

A WATCHMAKER 
Bradley Polytechnic Institute United Vending Machine Co. HO'��:.i�: �),I\,�:.\�n'nt 

815 HIUOD Roacl ClevelaaoJ. OLio 

WE WILL 1\'\AKE :�8�!�1�: 
manufacture of any metal novelty. Automatic ma_ 
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK & EYE CO., Hoboken. N. J. 

Formerly p:.r-"<lllS HCirolo<,dcal IDst. 

Lar2't>sL ;'Iml nt's' W"leb 8ebool - in Amerltll 
We teach W:ltch Clock 

10 DAYS FREE TRIAL��A;g�R��:'c��L: on approval, freight 
���!��i��.to any place in the United States without a cent deposit tn advance, and allow 
.. free trtal from the day you Teceivr it. Ifit does not suit you in every way and 

or more than we claim for it and a better bicycle than you can get anywhere else 
of price, or if for any reason whatever you do not wish to keep it. ship it back 

us at our expense for freight and you will not oe out one cent. 
LOW FACTORY PRICES �eriS;�: t:: �:f�';� �t';e�i�h�:�n�r���e�roh�u���tw� 
save you ilo to '25 mIddlemen '5 profit on every bicycle-highest grade models with 
Puncture-Prool tires, Imported Roller chains, pedals, etc., at prices no higher �haD cheap mail 
order bicycles; also reliable mediwn grade models at unheard of low prIces. 
RIDER ABEIITS WANTED ��a�a�;�QB��y�led

i{:r�i���drlbd; :S�d yx�:lt':liimb� 
astonished at the 'Wonderfully ItrUJ prt'cts and the liberal propositions and special offers we will give on the first 1909 sample going to your town. Write at once for our sptcial offtr. 
DO NOT IIUY a bicycle or a pair of tires from anyont at any pricl until you receive our catalogue 
and learn our low prices and liberal terms. B.CYCLE DEALERS: you can sell our bicycles under your own name plate at double our prices. Orders filled the day received. 
8�COND HAND BICYCLES-a limited Dumber taken in trade by our Chicago retall stores will be closed out at once, at $3 to $8 each. Descriptive bargaiD list mailed free. 

TIRES, COASTER BRAKES, :�����el:· ��ebi��' l���P:i Ii��fe;h:; �r::aiepa;ic'::� DO NOT WAIT 'but write today for OUl' Larre Catalog- beautifully illustrated and. couf!Lining a gJ'eat fUD! of iDter­estlng matter aDd useful information. It ooly costs a postal to get everything. Wrlt.e It now. 
���, CYCLE COM PANY, Dept. L- 1 75 CHICAGO, ILL. 

Engine�Lting News 
The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

100 to 1 25 pages, 9w x 1 3", weekly. Send ten cents for nmple copy. . 
If you cannot locate desired engineering equipment write our .. Readers Want " department. 

I THE ENGINEERING NEWS PUBLISHING CO. 2.4 Broadway, New ¥erk 

CRUDE ASB ESTOS 
DI R ECT FROM M I  NES 

PREPARED II. H. MART I N ,  
ASBESTOS FIBRE OFFICE. ST.PAUL B U I L D I N G  
lor  Manufacturers use 220 B'way, New York. 

F���'�i�.t��.�i��!����t !�to�rd'��p.�� 
and ror Buburb!ln homes: the 
NIAGARA HYDRAULIC 
is the che&r�st pump you can iUslall. Nocoal; no stea.m; DO oil; no labor-DO co"t a.fter in. 
stallation. Wocks day aDd night. Write 
for cata.logue .A A and estimate. We fur. Dish Caldwell Tanks and Towers. 

NUGARA HYDRAULIC ENGINE eo., 
140 5 .... -0 St., N. 'I. Faetorr: ChMter. Pa. 

W I R E L E S S 
The t'Electro"-Lytic B.'lrepoiut Detector is the 

most sensitive detedor on the market. When use\! 
in cODnection with B few other instruments not 
eosting over fiOe., clear messages from commercial 

stations 100 miles away !lre received w ith 
perfect clell.rness. gt!lT�� F;�:s:rC:�::to le�rn tele_ 

�rice of do:!tector $1.50, by mail e::rtra 12 cents. 

CYC��;:di;�·N���t.,af� �����5���1��;��! 
tions, :l.nd ..... ireless sets from 1-10011 mil<!'s, 

ELECTRO IMPORTING CO.. 84a West Broadway. NEW YORK CITY 

"ElJerythinll for the Experimenter" 


