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THE LOCK-AND-LAKE CANAL APPROVED. 

Our prediction that the Commission of Engineers 
which accompanied Mr. Taft to the Isthmus would 
report favorably on the present plan and construction 
of the lock canal at Panama, will in all probability be 
verified. Without exception, the reports which have 
been cabled from the Isthmus since the arrival of the 
Commission speak in the highest terms of the present 
condition of the work, and indicate that the expert 
engineers, after carefully looking over the ground and 
examining the reports of  sub-surface investigation, are 
agreed that the canal will be finished by the date, 
January 1, 1915, which has been set by Col. Goethals 
and his assistants. As a matter of fact, if each of 
these half dozen highly-paid experts had remained in 
his own office in the United States, and there received 
the full plans of the work, the detailed reports of the 
several division engineers, and the samples of the 
material brought up by the borings, they would prob
ably have made just as competent a report, and fully 
as favorable, as they will now turn in after walking 
over the ground in person. 

However, it is possible that a few people have been 
disturbed by the intentionally misleading criticisms of 
the canal, which have been made in the public press; 
and the fact :that this Commission has walked or rid
den over the ground, will, no doubt, give an added 
amount of reassurance, when their final report is made 
public. Let us hope, however, that this is the end of 
the creation of special commissions to visit and report 
on the canal. Such expeditions are as costly as they 
are unnecessary. Either the army engineers are com
petent to build the canal, or they' are not; their glow
''lg '""Dorts of rapid progress and satisfactory condi
t kns are either true or false. Everyone who is quali
fied to pass an intelligent judgment upon their work 
was satisfied, long ago, that they were both highly 
competent and that their reports were marked by 
scrupulous verity. We believe that the SCIENTIFIC 

AMERICAN voices the almost unanimous opinion of the 
'

people of the United States in its belief that Col. 
Goethals will complete the canal ready for opening on 
the day that he has named to the Commission. 

CUBA'S DEBT TO OUR ENGINEERS. 

For more reasons than one, it may be said that the 
improved conditions of the island of Cuba, as the 
result of American occupation, are due mainly to the 
American engineer. We say this without any dis
paragement of the most excellent work of an adminis
trative character that has -been done by the retiring 
Provisional Governor, Charles E. Magoon, whose genius 
for organization had been demonstrated at the Isthmus 
of Panama, before he assumed the difficult duties of 
his late office in Cuba. If we were called upon to 
name the directions in which American influence has 
been impressed upon the island with most immediate 
beneficial results, we would unhesitatingly name sani
tation and transportation. By the cleaning up of the 
notoriously unhealthy city of Havana, to say nothing of 
other cities of less importance; by the brilliant work 
of our Army Medical Department in the extermination 
of yellow fever; and by the construction of railroads 
arid highways, the United States has justified its po
litical interference in the affairs of that sadly dis
tressed country. The sanitary engineer has cleaned 
and repaved the streets, improved the water supply. 
and taught the Cubans how to dispose of sewage with 
the least possible risk to public health. The railroad 
engineers, under the leadership of that distinguished 

Scientific American. 
Canadian, Van Horn, have built a trunk line through· 
out the length of the island and equipped it with mod
ern roIling stock ; and now, under Governor Magoon, 
there has been constructed a complete system of 
macadamized roads of first-class quality, which not 
only includes a main artery running from end to end 
of the island, but provides at the proper intervals 
intersecting roads which extend from coast to coast, 
and serve to bring the whole island into touch with 
the inland towns and the cities of the seacoast. 

Although it cannot be denied that our interference 
in the affairs of Cuba has brought certain valuable 
advantages to this country of a political and military 
character, our administration of the internal affairs 
of the island, and the fact that now for the second 
time we have voluntarily withdrawn from the active 
control of government, have been accepted both here 
and abroad as indisputable evidence of the sincerity 
and largely altruistic character of our relations with 
the island during the decade which has intervened 
since the Spanish war. 

CONGRESS AND MILITARY AERONAUTICS. 

In rejecting the bill for the appropriation of $500,000 
for the purchase of balloons and aeroplanes for mili
tary purposes, the House of Representatives has given 
a serious blow to the development, in this country, 
of what we believe is destined to become, if it is not 
already, a most important branch of military opera
tions. The failure of the bill to pass is due either 
to lack of interest or want of information; but prob
ably to a mixture of both. To anyone who is con
versant with the present state of the art of military 
Ballooning as developed in France and Germany, it is 
evident that the matter is rapidly passing, if it has 
not already paSA1ed, from the experimental to the prac
tical stage. For proof of this, we have only to refer 
to the fact that last year a balloon with a lifting capa
city of 16 tons made a cross-country trip of 248 miles, 
during which, at times, a speed of 34 miles an hour 
was maintained ; and that the machine which accom
plished this feat was capable of carrying from fifteen 
to twenty people. Flights of approximately the same 
distance have been made by a smaller machine of the 
same general type, which has been developed in 
France. There are certain firms which stand ready 
to deliver war balloons, capable of carrying from six 
to eight people, and of making flights of from 200 to 

, 300 miles at an average speed of 30 miles an hour. 
During the last year, moreover, an aeroplane m ade a 
continuous flight of 'over two hours, at a speed of 36 
miles an hour, and other aeroplanes have made direct 
flights of nearly 20 miles, across country, at speeds of 
over 50 miles an hour. 

The refusal of the House to encourage the develop
ment of military aeronautics will enable the foreign 

powers to gain a long lead over the United States, 

similar to that which they held at one time in naval 

and military affairs. We refer to that period, subse

quent to the civil war, when the long neglect of our 

navy and coast defense, during a period of great devel· 

opment abroad, had not only placed our seaboard com· 

pletely at the mercy of several European powers, but 

had even rendered us open to successful attack by the 

more 'ambitious of the South American republics. It 

has taken us over twenty years to bring our navy and 

our ccast defenses up to a standard which is at all 

commensurate with our rank among the nations of 

the world; and it is well understood among naval and 
military men that an attack upon this country by a 

first-class naval power during the earlier years of this 

period of reconstruction must have inevitably spelled 

disaster. 
It took Congress and the country at large a long 

time to realize that the building of battleships and 
fortifications is a matter, not of months, but of years; 
and that it takes years to enlist and drill the men, 
and educate and train the officers, to the point of 
efficiency at which they can get the very best results 
out of the war material which is placed in their hands. 
At the battle of Santiago, in 1898, out of every 100 
shots fired, less than five per cent struck the enemy, 
and it has required ten years of training to raise the 
quality of our marksmanship to the average of sixty 
per cent of hits which now obtains. 

SImilarly, if the United States is content to sit back 

and let the foreign powers develop their fleets of aero

planes and war balloons, and gain that experience in 

their manipulation which can come only by constant 

practice, it is liable to find itself in the same pre

carious condition as regards military aeronautics as 

existed in naval and military affairs during the period 

to which we have referred above. We have yet to make 

a serious begi,ming; and every year of neglect will 

count heavily in that future day, when, awakening 

suddenly to the true conditions, Congress begins to 

make lavish appropriations in the endeavor to remedy 

the supineness and neglect of the past. Aeronautics 

is a particularly difficult art. The navigation of the 

air, and particularly navigation for an offensive pur

pose, will make familiarity and long experience of 

even greater value than they are in the navigation 

and maneuvering of lleets and squadrolls upon the 
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high seas. It is our firm belief that in its refusa: 
grant the appropriation asked, Congress has lost tou 
with the attitude of the country at large. 

THE HIGH-PRESSURE FIRE AUTOMOBILE. 

The installation of a motor-driven hose tender for' 
actual service test by one of the pioneer high-pressure, 
fire companies in New York city is an event of con .. 
siderable significance-not that automobile fire ap
paratus is particularly novel, for its use in both Eur .. 
ope and America is increasing rapidly, especially in; 
the smaller cities, but because it indicates that in the 
conservative opinion of the fire authorities of New 
York city, who have too much at stake to risk prema
ture experiments, it seems probable that the new 
heavy hose wagons can be handled more efficiently 
and economically by gasoline motors than by horses .. 
The new high-pressure service renders available an. 
adequate supply of water at the desired pressure at. 
any hydrant in the protected district immediately 
after the receipt of the alarm at the pumping statioII . . 
As soon as the firemen are' at the scene of action - and' 
in position with their heavy hose, it is only a matter 
of time to quench a fire. It is necessary, however, 
that there should be no delay in transporting men 
and hose. If the motor wagon can get under way from 
the fire house, and carry as great if not a greater sup
ply of the heavy hose and the crew of firemen more 
rapidly than the wagon drawn by three horses as 
ordinarily in use, it goes without saying that it 
works for increased efficiency, and that ultimately it 
must be adopted throughout the high-pressure dis
trict. 

So far the motor wagon now in use has met the re
quirements not only under normal conditions, but with' 
snow and ice on the streets. With a. speed capacity 
up to 30 miles an hour, it has in m any cases arrived 
at fires considerably earlier than the lighter horse
drawn apparatus. The reliability and freedom from 
breakdowns and repairs still remain to be demon
strated in actual use. In a few months the question 
of the general use of automobile apparatus in place 
of horses in the high-pressure districts of large cities 
will be definitely decided. This most recent fire depart
ment tender shows a great improvement on the larg� 
horse-drawn hose wagons added for the high-pressure 
service. It is larger and it has the same or addi
tional hose-carrying capacity without the extreme 
width which made the maneuvering of horse-drawn 
wagons on narrow or crowded streets so difficult. It 
carries of course the turret nozzle or deck pipe, and 
shows a more practical arrangement of outlets for con
necting hose lines, while its acetylene searchlight is 
available at night fires if needed as well as in running. 

The new tender is without tools or appliances for 

coping with small fires or for entering closed build

ings. This would seem a defect, in that the high 

speed of the motor tender will often bring it first 

on the ground at a small fire that m ay not require the 

heroic treatment of the high-pressure, or at a fire 

where a favorable position promptly secured by break

ing or chopping into a building might enable an in

cipient blaze to' be promptly suppressed. The high

pressure apparatus is really heavy artillery designed 

to deal with serious fires. It  would seem to be a 

logical development to arrange for skirmishers, as it 

were, or firemen who could be carried to the spot on a 

special high-speed motor car fitted with extinguishers, 

chemical tanks, and a small amount of light hose, 

axes, door openers, and other tools: and possibly scal

ing ladders and ropes for the rescue of life, the gen

eral idea being to have the apparatus much more 

mobile and speedy than the modern ladder truck. 

This could precede the high-pressure tender with its 

heavy hose. If it carried an officer, he would be on 

the spot to direct the heavier apparatus as it came up. 

Thus time would be gained' at a serious fire, not to 

mention the putting out of incipient blazes with a 

minimum damage by water. 

THE NEW YORK MOTOR BOAT SHOW. 
The annual Motor Boat Show under the auspices of 

the National Association of Engine and Boat Manu

facturers will be held this year in Madison Square 

Garden, New York, from February 15th to 23d. Over 

150 builders of marine engines and all kinds of pleas

ure craft will exhibit. Several of the most success

ful racing motor boats will also be shown. In this 

connection it is interesting to note that the racers 

"Standard" and "Dixie I I," the latter of which won 

the Harmsworth Trophy in the international race ·in 

Long Island Sound last summer, will be sent to Mon

aco to contest in the international races there from 

April 4th to 11th. The "Dixie II" has been remodeled, 

while the "Standard" is a new boat designed by 

Clinton H. Crane, and fitted with a double-acting 6-
cylinder engine an�four magnetos. 

••••• 

Filling Mass for Wood Pores.-To 1 part each of oil 

of turpentine and siccative, add 1% part of linseed oil 

varnish, 1h a part of oil of varnish and 6 parts ot 
starch. 
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ENGINEERING. 
It is to be hoped that Congress will grant the appro

priation asked by Oscar S. Straus, Secretary of Com
merce and Labor, for lighting the new Ambrose Chan
nel entrance to New York Harbor. It would be pos
sible to do this so thoroughly that steamships could 
enter the harbor with perfect safety between dark and 
dawn. The plan proposed contemplates the laying of 
acetylene gaslight buoys at frequent intervals, and it 
is estimated that the work could be efficiently done 
for an expenditure of $80,000. 

The annual report of the New York State Water Sup
ply Commission proposes an amendment to the consti
tution to permit the State to build enormous reservoirs 
for storage and flood prevention on the upper Hudson, 
the Genesee, and the Racquette rivers. The commission 
declares that, with the complete storage of all avail
able water supply, an eventual development of not less 
than 1,500,000 horse-power is assured to the State. It 
is confidently believed that the reservoirs would be 
built by the property owners benefited, wbo would pay 
a fair rental to the State for all time if they were as
sured of a permanent source of power. 

In a recent lecture before the Royal Institution, John 
Oliver Arnold, professor of metallurgy at the Sheffield 
University, made light of Carnegie's recent prediction 
of an early decadence of the British steel industry. 
He stated that, among other developments, a new 
steel had been produced in Sheffield that was so far 
superior to existing steel, that the best high-priced 
steel at present in use would soon be quite out of date. 
Within a year the market would probably be supplied 
with steel whose cutting power was about four times 
as great as any now known, tests having shown that 
the new steel was capable of cutting for a whole day 
without regrinding. 

Once more, after an interval of six years, the Eng
lish railroads have achieved the remarkable record 
of carrying on their  operations for a whole twelve
month without the loss of a single l ife. The last pe
riod in which this was achieved was the year 1901. 
In 1902, 6 lives were lost ; in 1903, 25 ; in 1904, 6 ;  in 
1905, 39 ; in 1906, 58 ; and in 1907, 18. As a matter 
of fact, there has been no loss of life for fifteen months 
past. The relatively large number of fatalities in 1906 
was mainly the result of three disasters, which were 
found, upon investigation, to be due entirely to the 
failure of the human element, all the mechanical ar
rangements on train and track being found perfect. 

The fifth tunnel to be driven below the Hudson River 
between Jersey City and Manhattan was completed 
on January 27th of this year, the final blast which es
tablished connection between the two sections being 
set off during the afternoon of that day. This is the 
east-bound of the twin tubes which are being built 
bEtweeR Jersey City and the Hudson Terminal at Cort
landt and Church Streets, Manhattan. If the expecta
tions of the company are fulfilled, the west-bound tube 
will be opened in about three months' time, and the 
completed tunnel will be at the service of the public 
early next July. The western terminal of these two 
tubes is located eighty feet below the present terminal' 
station of the Pennsylvania Railroad Company in Jer
sey City, and the distance between terminals is about 
6,000 feet. 

The report of the Public Service Commission on the 
subject of fender and wheel-guard tests, held last au
tumn at Schenectady and Pittsburg, showed that near
ly 200 applications were received from inventors and 
manufacturers, and that 92 devices were submitted. 
Altogether, 1801 tests were made of 38 fenders of the 
projecting type, and 29 wheel guards. It is estimated 
that the cost of equipping all the surface cars of New 
York with the best type of life-saving devices will not 
exceed $300,000. Although this is a large sum, the re
port points out that the companies operating such 
cars in New York city incurred expenditures for in
juries, damages, and legal expenses, during the year 
1906-7, of more than $3,500,000. Much of this m ight 
have been saved by the introduction of proper fenders 
and wheel guards. 

London for two centuries past has been the leading 
port of the world. The tonnage entered in 1907 was 
11,160,367, and the tonnage cleared amounted to 8,598,-
979, making a total trade of 19,759,346 tons. The trade 
for the port of Liverpool for the same year reached a 
total of 16,665,398 tons. The value of the trade at the 
port of London for 1907 was $2,430,000,000; the total for 
New York city for the same year being $1,709,164,423. 
For many years London has spent comparatively little 
money upon the improvement of its port facilities, al
though Liverpool has spent $25,000,000, P1ymouth $12,-
500,000, and Southampton $10,000,000. Hamburg, more
over, has laid out $75,000,000 in recent years, and Ant
werp contemplates an expenditure of $35,000,000 on 
new docks and faciliti�s. At last, however, Parliament 
has passed the port of London bill, which has set up 
a new Port Authority consisting of twenty-eight mem
bers; and it is likely that vast improvements, which 
have long been contemplated, will now be undertaken. 

Scientific Arnericafi 
ELECTRICITY. 

Owing to the success of its system of training for 
railroad employees the National Railway Training As
sociation of Kansas City, Mo., has enlarged its field, 
and now gives a correspondence course in the duties 
of electric railway employees. 

Because the American-Canadian Company, of Rio de  
Janeiro, operating the city railway system, changed 
its fares and routes, a mob burned twelve of its cars 
on January 11th. The police were helpless. The com
pany left the adjustment of affairs in the hands of the 
mayor, and quiet was restored. 

Prof. C. F. Burgess in a paper read before the West
ern Society of Engineers supports the theory that 
practically all kinds of corrosion of iron and steel, 
including that in steam boilers, may be accounted for 
by electrolysis. He says that difference of tempera
ture, difference of chemical composition, or simply 
difference of treatment in manufacture between dif
ferent . parts of a structure, causes sufficient difference 
of potential to set up galvanic action. 

A new flexible non-metallic conduit, known as "wire 
duct," has been invented, for which there. should be a 
very wide field, if all the claims made for it can be 
substantiated in practice. Its fiber inner tube is at
tached to the middle tube by means of a helical bond, 
which entirely prevents its being pulled out on wires 
being threaded through it; and the whole, while en
tirely non-conducting, has great flexibility and strength 
to resist both tensile strain and abrasion. 

An interesting exhibit at the recent Automobile 
Show, which may have escaped the notice of the more 
superficial sightseer on account of its situation in the 
basement, was that of the electric automobiles of the 
General Vehicle Company of New York. The five com
mercial vehicles .exhibited include everything from a 
light delivery runabout of 350 pounds load capacity, a 
range of 50 miles, and a maximum speed of 14 miles 
an hour, to a 31h�ton truck of 35 miles range and a 
speed of 7 miles an hour. These m achines represent a 
considerable advance; both in simplicity of operation 
and in range of travel on a single charge. 

The remarkable growth of the steam turbine is well 
illustrated by an interesting article in the January 
Electrical Magazine describing the immense works of 
the Parsons Steam Turbine and Electrical Company 
at Heaton and Wallsend near Newcastle-on-Tyne, this 
mushroom growth among the century-old industries 
surrounding it occupying 16 acres. The simultaneous 
improvement in efficiency and increase in size of units 
is diagrammatically shown in a striking manner, from 
the first 10-horse-power turbine of twenty years ago, 
consuming 50 pounds of steam per kilowatt hour, to 
the 6,000-horse-power units of to-day, using only 14 
pounds per kilowatt. 

The rapidly increasing use of electric power is re
markably illustrated by the report of the U. S. Bureau 
of Census upon street and other electric railroads, re
cently issued for 1907. It shows 4,714 establishments, 
as compared with 3,620 at the .eRd of 1902, an increase 
of 30 per cent., of which 1 ,252 are municipal, the lat
ter having increased. by 53 .6 per cent. The total m ile
age of mai:1line is 25,547, compared with 16,651 in 1902, 
an increase of 53.4 per cent.; and the passengers car
ried total 9,533,080,766, an increase of 63.3 per cent. 
The fact that the total output of stations, four and 
three-quarter billion kilowatt hours, has increased by 
the much larger percentage of 110.3, would indicate 
an increasing sale of power for commercial and do
mestic purposes other than traction, while the total 
income of all plants having been more than doubled 
for an increase in plant cost of less than 100 per cent, 
is a tribute to the efficiency of both plant and m anage
ment, as well as to the flourishing state of the indus
try. 

The fact that the above-mentioned report shows the 
electrical energy generated by water power to have 
increased by 207.3 per cent, while the steam and gas 
engines, incliIding turbines, used in the same industry, 
have increased only 92.8 per cent in total power, gives 
color to the statements made by President Roosevelt 
in vetoing a bill to authorize the construction of a 
dam across the James River in Missouri for the purpose 
of electric power. The President states that 19 per 
cent of the total natural water power now' in use is 
controlled by thirteen large corporations, of which. 
the General Electric and Westinghouse companies are 
the chief, and that further evidence in the possession 
of the Bureau of Corporations affords reasonable 
ground for supposing that these thirteen concerns di
rectly or indirectly control developed water power or 
advantageous power sites aggregating 33 per cent of 
the total now in use. This state of things will, unless 
controlled, lead to a repetition in the hydro-electric 
power industry of the history of the oil industry in 
this country, and with -results far more oppressive and 
disastrous to the people. The General Electric Com
pany has, however, issued an emphatic disclaimer of 
any knowledge of or interest in a water power trust, 
and states that it controls no water power except that 
supplying its manufactory at Schenectady. 

131 
SCIENCE. 

Prof. George E. Hale, of the solar observatory of 
Mount Wilson, California, has been appointed a dele
gate to represent the National Academy of Sciences 
at the Darwin celebration at Cambridge, from June 
22d to 24th, 1909. He will also lecture at Columbia 
University in April on cosmic evolution, in commemo
ration of the DarwiJa centenary. 

The reversal by the referee board of consulting 
scientists of the findings of Dr. Harvey Wiley, and its 
statement that benzoate of soda, when used as a pre
servative for foodstuffs, is not a poison, has been made 
the subject of considerable criticism in the Senate. 
It is pointed out that while the investigation carried 
on by the referee board lasted four months only, Dr. 
Wiley's experiments consumed nine months. In jus
tice to Dr. Wiley it must be stated that he has never 
claimed quick action for preservatives, but that their 
danger lay in the Ultimate effect which they produced 
from constant use. 

The production of petroleum in the United States 
in 1908, according to a preliminary estimate made by 
David T. Day, of the United States Geological Survey, 
amounted to between 175 and 180 million barrels, an 
increase of between 5 and 9 per cent as compared with 
the production of 166 million barrels in 1907. The 
total value of the product showed an even greater 
proportionate gain, for the price of oil increased in 
California and remained steady in other fields except 
the Gulf. The increases are attributed to steady 
growth in Illinois and California, though neither field 
sllowed phenomenal development. 

According to Prof. Percival Lowell, at certain sea
sons of the Martian year white spots permanent in 
place and persistent in character show themselves 
upon the ground of the planet. Though not restricted 
to any one zone, they are remarkably attached to 
localities, and recur year after year in the same phi-ces. 
A natural supposition is that they are snow-fields or 
glaciers collected on high mountain summits. Such 
explanation of them might indeed be plausible, but for 
one objection: that there are no mountains on Mars. 
Of this fact we have assurance by the absence of any 
evidence of peaks at the times when of all others they 
could not fail to betray themselves did they exist, to 
wit: when they are passing the sunrise or sunset edge 
of the illuminated disk. By this means we are able 
not only to gage their possible existence but to ascer
tain their height, and in consequence we are assured 
that no elevation worthy the name of mountain exists 
there. Furthermore, since the air thins out relatively 
much more slowly on Mars in consequence of the 
planet's lesser gravity, a much greater elevation would 
be necessary to accomplish the same climatic result. 

M. Ogawa, of the University of Tokio, has discov· 
ered a new element in the minerals thorine, reinite 
and molybdenite. The name nipporium and the sym
bol Np have been given to the new element. Its com
bining equivalent is about 50 and its atomic weight is 
some multiple of that number, probably 100, which 
would give it a place between molybdenum and ruthe
n ium in the periodic series. It appears - to form two 
oxides, of which the lower possesses basic properties 
and is very difficult to separate from alumina, and the 
higher is an acid-forming oxide, analogous to molyb
denum trioxide, and readily reducible to the lower 
oxide by the action of zinc and hydrochloric acid. 
Nipporium occurs in thorine in the form of small yel
low or red crystals, hard enough to scratch glass, hav
ing a density of 4.5 and composed of a double silicate 
of nipporinm and zirconium. l'hese crystals constitute 
one per cent of the weight of thorine. 

Ocean currents can be traced by throwing into the 
sea, at various points, sealed bottles containing records 
of the date and place at which they were abandoned. 
When these bottles are found on the coasts or picked 
up by· ships, they furnish data for the calculation of 
their probable course and the time occupied in accom
plishing the journey. The Hydrographic Bureau of 
the United States, for the purpose of obtaining a great 
many such indications from which a general scheme 
of ocean currents may be deduced, supplies ship cap
tains with bottles containing blank forms on which 
the date and latitude and longitude of the place are 
inscribed when they are thrown overboard. The cap
tain of the ship "Emma Laurans" has published in The 
Yacht a note on the wanderings of one of these bottles 
which, thrown overboard by him on March 24, 1906, 
at 51 deg. S. lat. and 48 deg. 40 min. W. lbng., was 
picked up more than thirty months afterward on 
S eptember 2, 1908, near Robe, in southern Australia, in 
about 37 deg. S. lat. and 140 deg.E. long. , having trav
eled 14 degrees in latitude and nearly 189 degrees in 
longitude. It would be very interesting to know the 
precise route followed by the bottle, but the precise 
route is never given by these experiments, as they are 
conducted at present. If all captains who find these 
floating bottles would set them adrift again after re
cording the· place and date, more could be learned of 
their wande�ings and, consequently, of the course of 
ocean current:s. 
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PROJECTING MOVING PICTURES IN THE 

LIGHT. 
BY JACQUES BOYER. 

The projection of moving pictures in the 
light is an accomplished fact. A method pat
ented by Quentin is employed at the Cinerna 
Palace in Paris. The screen, measuring 8 
feet by 10 feet, is a part of the rear wall of 
the hall which is painted white, very slight
ly tinted with rose, and is' protected more or 
less from the glare of the footlights and 
the electric lamps by adjustable curtains 
(Fig. 1). The projection cabinet (Fig. 2) is 
supported by two iron columns, about 10 feet 
high, at the other end of the hall, which ac
commodates 350 spectators. The arc lamp 
used for projection is 66 feet from the screen, 
and normally takes a current of 30 amperes 
from the mains of a 110-volt circuit. Half 
the lamps of the theater are lighted, yet the 
projected pictures, both stationary and mov
ing, are seen very well, and the eyes are less 
fatigued than if the hall were dark. 

In Belgium, De Mare has invented a sys
tem of projecting fixed pictures in daylight 
which he calls by the English name "Without 
Darkness." The screen is arranged, like a 
scene of a theater, in the frame of a pair of 
folding doors, the projection apparatus being 
concealed from the spectators, who occupy a 
room lighted by two large windows. Ex
cellent results were also obtained when the 
apparatus was set up in a shed, the specta
tors being in the open air. A current of from 

Fig. a.-Moving pictures visible in daylight. 

7 to 9 amperes per square 
meter (about 11 square 
feet) is required, accord
ing to the inventor, and 
even 5 amperes suffice for 
a room having no window 
opposite the screen. This 
system has already been 
initiated in France and 
w ill probably soon reach 
Paris_ 
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Fig. 2.-Projection cabinet, Cinerna Palace. 
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smoked glass, which !!.lso softens the harsh
ness of the white parts of the picture. The 
other walls of the chamber are opaque. In 
an apparatus devised for demonstration, 
these walls are made of black cloth sliding 
Ola rods (Fig. 4 ) .  An ordinary moving pic
ture apparatus, with an arc lamp consuming 
15 amperes at 110 volts, covered a screen 
measuring 32 by 24 inches with pictures 
dearly visible to spectators in the open air 
at two o'clock on a partly cloudy afternoon. 

But the projection on translucent screens 
of images visible to spectators in lighted 
rooms is not new. It was accomplished in 
1897 by the artist Lemot, with a screen of 
fine canvas saturated with gelatine and cov
ered with. copal varnish. Chamayon made 
what he called "rainbow screens" by a pro
cess which has long been public property 
and which consists in saturating white fab
rics, thin or thick, with fish glue and lining 
them with thin tinted stuff. 

Very good translucent screens can be made 
by the tracing cloth used by architects. 

••••• 

Waterproot" Fabrics. 

Fabrics are waterproofed by impregnating 
them with metallic salts, by coating them 
with oil, grease, and wax, by coating them 
with India rubber, or by treating them with 
ammoniacal solutions of copper. The first 
process is applied to sail cloth. The canvas 
is impregnated with alum or calcium acetate. 

Fig 4.- "'och'. apparatus for demonstration. 

and then immersed in a 
fixing bath containing 
soap, which forms in
soluble lime or alumina 
soap in the cloth. 

The second process is 
used for raincoats, imita
tion leather, etc. The 
fabric passes between hot 
rollers, and then over a cy
linder of wax, etc. 

In the third process a 
solution of India rubber in 
carbon disulphide, chloro
form, or other solvent is 
applied. This process is 
used for mackintoshes and 
bathing caps and is also 
applied to thread. 

Meanwhile, other devices 
are being patented almost 
daily. In the method of 
Antoine and Prosper Poch, 
which may be used for fix
ed 01" moving pictures, in 
illuminated halls or in dif
fused daylight, the image 
is thrown on a translucent 
screen between the spec
tators and the lantern, and 
forming the front wall of 
the projection chamber_ If 
the screen is of ground 
gl:::ss the ground face 
should be turned toward 
the spectators. The pic
tures are seen very dis
tinctly (Fig. 3). In some 
cases it is advisable to di
minish the quantity of 
light that enters the pro
jection chamber through 
the screen by placing out
side the latter a slightly 

'ir. l.-.oling pictures sho1fJl in the lighted anditorium of the Cinerna Palace in Paris, 
l'BQlECTIlfG .OVllfG PICTVRJ!:S III TlIJ DAYLIGHT, 

In the fourth process, 
employed in the manufac
ture of book bindings and 
Willesden canvas, cotton 
cloth is run through a so
lution of oxide of copper 
in ammonia which dis
solves the superficial layer 
and, on evaporation, leaves 
it in the form of a uni
form coating of cellulose. 
The process is completed 
by passing the cloth be
tween rollers. There are 
still other processes but 
these are the most impor
tant. 
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AN EGYPTIAN STEAM CULTIVATOR. 
BY OUR CORRESPONDENT IN PARIS. 

The steam cultivator illustrated ill this article was 
designed by Boghos Pacha Nubar and is noteworthy 
for its original construction. The principles involv
ed in it are an advance over what has been hither
to produced in the way of machines for working the 
soil. There are now several of the cultivators of the 
type illustrated herewith in actual use upon the farm 
lands of the inventor in. Upper Egypt, and he is hav
ing others constructed. In this machine he uses the 
ideas involved in the researches of M. Deherain upon 
the pulverization of the soil and the necessity of thor
ough stirring and also of aerating it at the same time 
that it is broken up. The cultivator is formed of a road 
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for a day of ten hours, represents 15.8 acres. During 
the tests the average depth of working the soil was 9 
inches. Using a very ordinary quality of briquette 
coal for the engine, it was found that the amount of 
combustible employed was 220 pounds per acre. The 
ground had been previously planted in clover and had 
not been watered for three months, so that it was 
very dry and hard. With a single passage of the cul
tivator the ground was so well 'broken up that it was 
only necessary to pass over it with a roller and to make 
the furrows for planting the cotton. Another point 
which is worthy of notice is that the machine worked 
to good advantage in connection with fertilizers. It 
was found that when any fertilizer was spread on the 
field before plowing, it was thoroughly incorporated 
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reason from the .above ligures for the cost per acre. 

A series of official tests which were made at Milan 
at the time of the recent exposition also showed the 
application of the new machine to different kinds of 
fields. In one, the cultivator was run upon a field 
which was quite covered with very thick and high 
weeds, and these it pulled up and threw to the surface 
while plowing, so that when the operation was. fin
ished it only remained to pass the harrow over the 
ground in order to clean the field. As a general thing 
the farmers of the country using ordinary plows are 
obliged to carry out a surface plowing so as to remove 
the weeds, then to take these off by means of the har
row, and only after this is dorre can they begin the 
real plowing of the field. In general, these tests con-

firmed the results obtained 
by the Khedival Commis
sion. 

The inventor is having a 
new type of cultivator 
built. T-his contains some 
minor improvements over 
the one shown-improve
ments based on the results 
of numerous trials. One of 
the main improvements is 
the use of a 2-cylinder hor
izontal steam engine to re
place the present vertical 
engine. This is mounted 
on the chassis as in the 
case of a locomotive. The 
change in the engine and 
its location was for the 
purpose of giving more 
room and better access to 
the different parts of the 
engine. 

••• 

Protective Coating for 
Metals. 

locomotive having wide 
wheels and carrying in the 
rear a very strong U-shap
ed channel-iron frame. This 
is used to support the plow
ing parts, and it is pivoted 
upon the rear axle so that 
it can be raised or low
ered. It also supports 
the gear mechanism 
for driving the plow
ing apparatus, and the 
mechanism is well protect
ed from dust by a tight 
casing which surrounds it. 
For working the earth 
there is used a set of cut
ting blades which are 
curved at right angles a': 
the ends, and which are 
fixed upon disks of iron 
plate. The disks are set 
in motion by means of a 
gear drive at a moderate 
speed, and when the frame
work is lowered, the 
blades sink in the ground 
and are thus made to cut 
the earth by upturning and 
breaking it so that the 
earth is left in a well-di
vided condition. 

VIew showing the cultivator wheels lifted to clear the ground. 

Steel, iron, bronze, brass, 
and copper may be pro
tected from the oxidizing 
action of the air· by the 
following cheap and sim
ple method: The surface 
of the metal is cleaned, 
first with lye and then with 
dilute sulphuric or hydro
chloric acid. A thin paste 
composed of a metallic 
powder mixed with water 
or other suitable liquid is 
then applied uniformly, 
with a brush for small ob
jects and with a compress
ed air sprayer if large sur
faces are to be covered. 
The metallic powder is 
composed of tin, pure or 
alloyed with lead or with 
lead and zinc. The metal
lic coating is next melted 
by means of a flame or a 
coke or charcoal fire. The 
moment of fusion is indi
cated by the change of 
color from gray to black. 
In order to avoid danger 
of burning off the coating 
it is adyisable not to heat 
much above the fUSing 
point. After the surface 
has cooled, it is washed 
with water. A glossy sur
face may be produced by 
friction with a brush or 
with tow. 

Two of the rotating disks 
will be noticed outside 
of the framework, where 
they are mounted close to
gether. Behind them are 
mounted two similar disks 
inside the frame, and these 
are spaced farther apart by 
about half the diameter of 
the disk. At the back of 
the frame are placed two 
other disks, these being 
mounted at the exterior 
and near the rear wheels 
of the cultivator. In this 
way the ground is cut up 
the width of the cultivator 
by all the six .disks work
ing together. The head 
disks accomplish the first 
cutting and the operation 
is completed by the rear 
disks as they pass through 
the same earth. In this 
way the ground, after it 
leaves the rear disks, is 
well broken up. A coun
tershaft runs across the 
framework and it is driven 
by a chain from the revolv
ing rear axle. To the 
countershaft are connected 
the shafts of the six cut
ting disll:s by means of 
both spur and bevel 
gears. 

As the disk frame' can 
be raised or lowered at 
will, the earth can be cul-

Rear view. The ground is broken up by the radiating arms on the disks. 

Wrought iron and steel 
must be washed with sul
phuric acid and, in some 
cases, a thin coating of 
copper must be applied by 
brushing or spraying with 
a slightly acid solution of 

tivated to any desired 
depth up to 12 inches as a maximum. An -official 
trial of the cultivator was made under practical condi
tions of working, and the tests were carried out by a 
special commission appointed for the purpose by the 
Khedival Agricultural Society. The experimenting 
ground of 25 acres was at Chou bra, near Cairo. The 
soil was of a clayey nature and very compact, so that 
it was difficult to work. The cultivator, when passing 
across the field, left behind a well-worked band of earth 
of 11 feet in width, and the result was the same as 
would be secured by at least two plowing operations 
carried on successively by means of steam-operated 
plows driven by cable, or three plowings with the cus
tomary ox-plows of the country. It was found that the 
cultivator worked 1.58 acres or ground per hour, which, 
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with tl}e ground after the passage of the plow, and this 
took place throughout the whole depth of the furrow. 
The cost of the work per acre, for coal, oil, and per
sonnel, including an engineer, fireman, and helper, also 
for the water tank cart which followed the machine, 
and two men and a mule, figures out to $4 per acre, or 
$13 per day of 10 hours. Out of the total time of 35 
hours working, about 7 hours, or 20 per cent, was taken 
for the water supply, even though the water was drawn 
by means of a good injector. At present this loss no 
longer occurs, as the cultivator is followed along its 
course by the tank cart containing 200 gaJlons, and 
the water is taken by the machine without stopping 
by means of an injector and hose which passes to the 
tank. A deduction should therefore be made for this 

copper sulphate and imme
diately washing with water before the tin is applied. 
Cast iron must be attacked with hydrofluoric acid be
fore the washing with sulphuric acid, and electroplated 
with copper before tinning. 

••• 1_ 
Standardization of sparking plugs for automobiles 

has been attempted by the American Association of 
Licensed Automobile Manufacturers. The mechanical 
branch of this association for some time has been 
working on proposed standards for the dimensions. 
The form now agreed upon has a %-inch diameter 
of thread, 18 pitch, a shouldered or flanged seat 1% 
inch in diameter, a minimum length below the shoul
der of % inch, and a hexaron head % inch across the 
flats. 
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THE OPPOSITION OF MARS IN 1909. 

BY FREDERIC R. HONEY, TRINITY COLLEGE. 

The prospect of another favorable opposition of the 
planet Mars in the near future, while the memory of 
the observations which have been made recently is 
still fresh in the mind, will encourage observers of 
this interesting planet not to spare any effort in the 
endeavor to learn all that is possible regarding . its sur
face' markings. If the opposition of July, 1907, was a 
favorable one, that of September, 1909, will be still 
more so ; for the planet this year will come nearly two 
million miles nearer the earth. 

In a plot of an orbit which is constructed within 
the limits of this page, and in which very great dis
tances are represented by very short lines, it is diffi
cult to exhibit to the eye a difference of two million 
miles. If the plot be made carefully, however, this 
difference may be measured, and will correspond to 
scale with that which is found in the Nautical Al
manac. The axis of the earth's orbit ..4. P ( Fig. 
1) represents nearly 186,000,000 miles ; and the 
nearest approach of Mars to the earth's orbit, which 
is near the perihelion P, is a distance of about 35,000,-
000 miles. 

On August 21, 1908, the planet was near aphelion ..4., 
and at its maximum distance from the earth. If the 
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intervals of two years and fifty days ; but owing to the 
eccentricity of the planet's orbit, there is a great vari
ation in the lengths of these intervals. 

. ' . . . 
The Postal DepartlDent and the AutolDatlc StalDp. 

Vending Machine. 

To the present Postmaster-General of the United 
States is due the first comparative investigation of 
coin·controlled stamp-vending machines for govern
ment use. A few months ago a number of promising 
machines were tested at Washington with a rigor 
that was bound to expose any inherent defects. To 
an official whose ppecialty seems to be the legal rifling 
of such apparatus was assigned the task of robbing 
each machine, either by means of counterfeit money 
or slugs, or by inserting thin instruments through the 
slots in order to operate ratchets and levers, so that 
stamps could be extracted without the insertion of any 
coin whatever. Most of the machines were unable to 
withstand this mechanical pocket-picking, and were 
accordingly rejected. Others were too cumbrous or 
were so complicated that only a graduate engineer 
could buy a stamp from them. 

As a result of this investigation, in which the ma
chines were abused as no thief could ever abuse them, 
the Postal Department finally selected a simple auto-
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The IDlpr0.veDlent of the ColuDlbla River. 

BY DAY ALLEN WILLEYe 

The Columbia River, which is the most impori.ant 
waterway in the western part of the United States, ex
tends a distance of 1,400 miles from its mouth to Brit
ish Columbia, where it has its source. Including its 
tributaries, it forms a system of waterways available 
for steamboats and barges aggregating 2,132 miles. 
This is not continuous, however, for the channel is 
obstructed at two different points. One of these ob
structions is formed by what is called the Cascades, a 
series of rapids located 60 miles from the city of Port
land. Here the government built, about twelve years 
ago, a lock canal. The canal has a depth of 8 feet and 
is 3,000 feet long, and it contains two locks, each of 
which is 462 feet in length, and capacious enough for 
much larger craft than pass through it to the upper 
river. 

With the aid of the canal, steamers can travel from 
Portland to what are called the Dalles, a distance of 
about 200 miles. Here, however, the natural obstacles 
are very great, and to overcome them an elaborate 
engineering scheme is now being carried out. The 
river, for a distance of several miles, flows swiftly 
through a series of gorges which it has cut out of the 
rock formation in this part of Oregon. For the purpose 

of overcoming this obstruction, the 
United States engineers decided to 
build the Celilo canal, plans for 
which were approved by the Secre
tary of War abo�t four years ago, 
along the Oregon shore, from Celilo 
Falls to Big Eddy on the Columbia 
River, the latter a formidable rap
ids located about four miles east of 
the Dalles. The proposed canal has 
a length of 44,880 feet, a 'qidth of 
65 feet on the bottom, with locks 
300 feet long. The channel of the 
river for the entire length of the 
canal is obstructed by reefs, sub
merged rocks, and falls, which 
make navigation impossible. 

sun were out of the way, it could 
be represented as in Fig. 2 at the 
date attached. After this, Mars be
came morning star and increased 
in apparent diameter, presenting 
the gibbous phase. The apparent 
diameter is inversely proportional 
to its distance from the earth. Be
tween August 21 and October 21 
the planets were moving in oppo
site directions, and as a consequence 
on October 21, two months after 
conjunction, the distance between 
them was not sufficiently diminish
ed to greatly increase the apparent 
size. After December 21, as the 
distances between the earth and 
Mars diminish, the diameter in
creases rapidly until opposition is 
reached. Since this occurs near 
the close of the day ( the 23d) the 
date of opposition given in the Al
manac, the positions of the earth 
and Mars are shown for the 24th ; 
i. e . ,  at the beginning of the follow
ing day. On account of the eccen
tricity of the planet's orbit, the 
minimum distance is reached six 
days before opposition. For the 
same reason, in July, 1907, the 
minimum distance was reached a 
week after opposition. In order to 
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The building of the canal in
volves some heavy concrete con
struction. One retaining wall alone, 
built through the lowlands, west of 
the intake, will be 1,400 feet in 
length. The concrete side walls of 
the canal will in some places be 56 
feet from bottom of foundation to 
coping, and the floor will be cover
ed with concrete 18 inches in thick
ness. Practically eight miles of ex
cavation, most of which will be in 
solid rock, in addition to the lock 
building and concrete work, remain 
to be done. 

, compare the distance between the 
earth and Mars at the opposition of 
1907 with that of 1909, at the for
mer date the positions of the plan-
ets are indicated in the plot ; and 
the effect of the diminution, of dis-

With the work now under way 
completed, continuous navigation of 
the Columbia will be extended from 
the sea to the Priest Rapids in the 
State of Washington on the main 
river. This will make a total navi-

tance in increasing the apparent di-
ameter at the latter date, is shown • 2 Ft 3 gable mileage in the river proper 

of about 400 miles ; but, as already 
noted, the Columbia has several 
large tributaries, especially above 
the rapids referred to, and a very 
large area of Washington and Ore
gon may be reached by river craft. 
This area comprises not only an ex
tensive wheat-growing country, but 

in Fig. 2 .  
An opposition unfavorable for ob

servation would evidently occur 
when Mars is near aphelion ..4., and 
When the distance between the plan
ets is about 61,000,000 miles. Fig. 3, 
drawn to the same scale as Fig. 2, 
shows the apparent diameter of 

. . . . � . •  cee Aug21 Oct21Dec2JFeb2lApr21 Jun21 
1908 .1909 

Aug 21 

Mars at the most favorable and un-
unfavorable opposition, i. e. , when the planet is near 
perihelion and aphelion. The distance varies between 
35,000,000 and 61,000,000 miles. The diameter is di
minished in the proportion of 7 : 4 ;  and the area of the 
planet's disk in the proportion of about 3 : 1 .  At an 
aphelion opposition the apparent diameter of the planet 
is not very much in excess of that which is shown for 
June 21, three months before opposition occurs this 
year. 

The positions of the earth and Mars are shown for 
the opposition of 1911, which will occur on November 
24. On account of the eccentricity of the orbit, the 
planets will be separated by their minimum distance a 
week sooner, when the apparent diameter will be less 
than that which corresponds with August 21, and 
greater than that of June 21, 1909. 

The illustrations here given are designed to call at
tention to the rare opportunities which are afforded the 
inquiring student of astronomy by the oppositions of 
1907 and 1909. The present times afford exceptional ad
vanta&,es in the study of our celestial neighbor, being 
midway as we are between two remarkable oppositions. 
Thus for the practical observer and the theorist there 
is opened an extensive field for inquiry and speculation. 
The positions of the earth and Mars at the dates of 
oppositions during the past seventy-five years if plotted 
would show that oppositions occur on the average at 
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matic apparatus, which resists the most ingenious 
attempts to rob it of its contents, which rejects for
eign or defective coins or slugs, and which does not 
depend for its operation on any power or winding 
device. The mere insertion of a coin is the only func
tion which the purchaser of a stamp is called upon 
to perform. 

The apparatus selected in reality consists of three 
machines compactly inclosed in a single casing and 
designed to sell one, two, and five cent stamps. The 
lower part of the casing is a letter-box, in which the 
stimped letter may be deposited. The first machines 
which the Postal Department has ordered will be in
stalled in large hotels . In all probability similar ma
chines will soon be found in almost every drug store 
and public institution. 

• . , . 
An Iinportant English Patent DecIsion. 

A case has recently been decided in England under 
the compulsory working clause of the new British 
patent law, in which it is held that in order to comply 
with the act the whole machine must be manufactured 
in the United Kingdom, and not merely certain parts. 
The applicant for revocation need ,not necessarily be 
an Englishman. He may be a citizen of any country. 
In this , particular case the applicant was a German 
firm selling German-made machines. 

cattle and sheep ranches and fruit 
farms; as well as an extensive min

ing district. There are some counties in this region 
which are entirely destitute of railroads, and their 
commercia� products are hauled from 50 to 75 miles 
to the nearest stations by freighting outfits. As the 
improvement referred to will allow craft carrying 
nearly a thousand tons to ply upon the upper Col
umbia, it must be regarded as one of the most im
portant engineering projects which has yet been un
dertaken by the government. Engineer Mr, William 
G. Carroll of the United States War Department is in 
charge of the undertaking. 

• • • 
It has been decided to construct a new section of the 

Rhodesian Railway between Gwelo and Blinkwater, 
on the borders of the Victoria district. This section, 
which has a total distance of fifty-two miles, will tap 
a very rich agricultural country, and also traverse a 
mining district. Work on the section has already 
commenced, and it is expected the whole line will be 
finished within a year. The capital necessary for the 
line has been promised by the Beit trustees out of an 
amount left by Mr. Beit in his will for African rail
way construction. The new line will connect with the 
Cape to Cairo Railway at Bulawayo. With regard 
to the extension northward toward the Congo border, 
on the m ain Cape to Cairo line, negotiations are still 
in progress for providing the necesl;1ary capital. 
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A SUGGESTION FOR HOUSEHOLDERS. 
'To the Editor of the SCIENTIFIC AMERICAN : 

Often the rooms just beneath a roof are almost un
;bearably warm in summer. We know how refreshing 
;a shower is. I have often lowered the temperature 
ten degrees in lower rooms by turning the hose so 
the water would play against the side of the house. 

If the water pipe were extended to the highest part 
of the roof, and then continued-as along a ridge pole 
-by a pipe with a row of tiny perforations on either 
side, the roof could be effectively showered and cooled. 
Of course, in case the roof were large, the pipes would 
have to be brought up from below in several places, 
so that the distribution of the water could be controlled 
from below. If desirable, the water could be caught 
at the eaves and run into a tank or miniature stand
pipe, and its elevation would be sufficient to carry it 
over a lawn or wherever it was wanted. Or it could 
be guided over the eaves by a strip of galvanized iron, 
and so be made to run down the side 0:1; the house. 
Or it could be caught at the eaves and run into another 
perforated pipe, to cool the side of the house under 
the gable. MRS. F. R. MILLER. 

Montreal, Can., January 18, 1909. 
. �  . . .  

THE PRACTICAL SIDE OF AERIAL LOCOMOTION. 
To the Editor of the SCIENTIFIC AMERICAN : 

At the risk of striking a discordant note, the writer, 
who has long followed with illterest your aeronautical 
notes, would like to inquire, What is the practical 
value of all that has so far been learned from the many 
experiments with balloons and flying machines ? Is 
there any sound principle underlying any of these air 
vessels (by whatever name called ) that is capable of 
development to the point of commercial success? It 
should be self-evident that the measure of success in 
aerial navigation, as in the navigation of the land and 
of the sea, is the availability for commercial purposes. 
The value of any such vessel for war purposes is merely 
incidental. Yet even the inventors of the h\:lavier-than
air machines do not claim to be able to carry substall
tial loads over definite courses and without regard to 
weather conditions ; and a careful study of the prin
ciples on which such machines are based gives little 
ground for the belief that any such result can follow 
the methods employed. The balloon principle, even as 
modified by the genius of Count Zeppelin, has so many 
and such well-known elements of weakness, that it 
need not seriously be discussed. 

It has occurred to the writer that inventors are in
clined to keep their eyes so closely to their own work, 
that they fail to grasp the full meaning of the problem 
to be solved ; and it might not be out of place to sug
gest that the airship of the future-the one that will 
finally solve the problem of aerial navigation-will 
be able to rise of itself to any altitude desired, to re
main in the air if need be for not merely hours but 
days at a time, carrying a load equivalent to the weight 
of five hundred passengers or more, and to descend 
w hen and where desired. With this accomplished, the 
problem is solved ; and it can be solved by the Simple 
application of well-recognized mechanical laws. 

New York, January 12, 1909. C. A. MCCREADY. 
. I . '  • 

COMPARISON OF WRIGHT AND VOISIN AEROPLANES. 
To the Editor of the SCIENTIFIC AMERICAN : 

In the January 9, 1909, issue of the SCIENTIFIC AMER
ICAN is an editorial on Mr. Lanchester's paper com
paring the Wright and Voisin aeroplanes. In this 
comparison there is a table which states that the skin 
friction on the wings of the Wlright aeroplane is forty 
pounds, quite a considerable amount, and below this 
the editor entertains a doubt whether Mr. Wright has 
been correctly quoted as saying that he makes no 
allowance for skin friction, believing it to be negligi
ble. Of course, the writer is not sure whether Mr. 
Wright made this statement or not ; but there is good 
proof that it is correct. Prof. Langley proved by his 
experiments with the resultant pressure recorder that, 
as he himself says, "the pressure is normal to the 
inclined surface, and hence that the effects of skin 
friction, viscosity, and the like are negligible in such 
experiments." Prof. Langley's statements are all so 
exact and trustworthy, that we can hardly doubt this 
one. Also Mr. R. H. Thurston, in the Universal En
cyclopedia, says that Mr. Maxim found the resistance 
due to friction of the surfaces of a plane was imper
ceptible, and might be neglected. Both of these results 
contradict the statement that there should be forty 
pounds of resistance due to skill friction in the Wright 
aeroplane, and uphold Mr. Wright's statement that 
this friction is negligible. 

Farther on in the article Wilbur Wright is quoted 
as saying that "as far as the Wright aeroplane is con
cerned, stability depends entirely on the skill of the 
aeronaut" ; and Mr. Lanchester compares this with the 
stable equilibrium of the Voisin aeroplane, both lateral 
and horizontal. The writer believes that Mr. Wright's 
statement refers only to the lateral stability, for evi
dently, with the tips of the wings turned down, his 
machine would quickly tip sideways if no aeronaut 
were guiding it, and thus the stability does entirely 
depend on the skill of the aeronaut, although, as the 
editor has well pointed out, when an aeronaut is in the 
machine, its stability is much surer than that of the 
Voisin type. Mr. Lanchester says, "The pressure is 
1Ilss per square foot on the tail (of the Voisin ma
chine) than on the main aerofoil, so that the attitude 
of the aerodrome to its line of flight is one of stable 
equilibrium." In the Wright machine, however, the 
center of gravity is in front of the normal center of 
air pressure, and the front rudder is always turned 
upward at a slight angle, so that the attitude of this 

. aerodrome to its line of flight is also one of stable 
equilibrium, and can be much more surely guided ver
tically than the fixed-tailed Voisin type. Moreover, it 
fulfills Mr. Lanchester's second condition of stability, 
in that the areas and disposition of the surfaces, the 
amount of inertia, the velocity of flight, and the natural 
gliding angle are related to comply as well with the 
equation of stability as that of the Voisin machine, 
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so that any oscillation in the vertical plane of flight 
does not tend to any increase in amplitude. 

ARTHUR HOLLY COMPTON. 
Wooster, Ohio, January 19, 1909. 

• t • •  
MORE CURIOUS FACTS ABOUT NUMBERS. 

To the Editor of the SCIENTIFIC AMERICAN : 
Mr. Springer's articles on "Curious Facts About 

Numbers" have been interesting me much. Though 
not a profound mathematician, like Mr. Springer, I 
have given some attention to arithmetic, and among 
other work I was fortunate enough to hit upOn a gen
eral method of forming right-angled triangles, in whole 
numbers, and have often tested its usefulness in teach
ing junior arithmetic and mensuration. 

n2 1 
1. My first formula was - ± -, which gives a right-

2 2 

angled triangle, with n (: + �) and (�- � ) as sides. 

9 1 
Thus 32 = 9 and - ± -= 4 and 5. Again, 52 = 25 and 

2 2 
25 1 
- ± -= 12 and 13.  
2 2 

and 25. 

49 1 
And 72 = 49 and - ± - = 24 

2 2 

It is easy to continue this series, which gives 
a right-angled triangle, in whole numbers with every 
odd number as the short side, the difference of the two 
longer sides being always 1: 3 gives 3,  4,  5 ;  5 gives 
5, 12, 13; 7 gives 7, 24, 25 ; 9 gives 9, 40, 41 ; 11 gives 
11, 60, 61 ; 13 gives 13, 64, 65; etc. 

n2 n2 n2 
2. My next formula is n, - ± l or - + 1 and - - 1, 

4 4 4 
for even numbers only. 

16 
Thus 4 gives - ± 1 or 4, 5, and 3. 

4 
36 

6 gives - ± 1 making 6, 8, and 10. 
4 

64 
8 gives - ± 1 producing 8, 15, 17. 

4 
144 

12 gives - ± 1 producing 12, 35, 37. 
4 

256 
16 gives - ± 1 producing 16, 63, 65. 

4 
400 

20 gives - :1: 1 producing 20, 99, 101 . 
4 

Some of these results are multiples of those produced 
by the first formula, but the difference between the two 
longer sides is always 2. 

3. Another formula of the same series gives n with 
n2 n2 
- + 2 and - ± 2 as three sides, n being divisible by 
8 8 

4, and the two longer sides having a difference of 2. 
But these sets frequently turn out to be multiples of 
sets already found, because any multiple of 4 contains 

nO 
the factor 16,  when squared, and hence - ± 2 gives 

8 
numbers always divisible by 2, and thus the three 
numbers are often capable of division by 2 or some 
multiple of 2. 

4. Let n be  any odd number, and s the number of 
formula in the series, and we get the general formula 
for any number of the series : 

(2·- 1n)9 ± 2,- 1  2' 
Victoria, B. C. J. G. HANDS, M.D. 

• • • • 
THE AURORA BOREALIS AND MOREHOUSE'S COMET. 

To the Editor of the SCIENTIFIC AMERICAN : 
Prof. S. A. Mitchell's article on the peculiar be

havior of Morehouse's comet is very interesting. We 
might well hope that a study of this comet will give 
us a much more definite and comprehensive concep
tion of the significance of cometary and allied phe
nomena. Apparently the greatest change occurred 
during the night of September 30. Now it was on the 
evening of September 29 that there occurred such a 
display of the aurora borealis that you have but to 
inquire of any man in the northern part of the United 
States ( who happened to be outdoors that evening) 
from Maine to Washington, to be assured of its won
derful activity, and to realize that it  is very rarely 
that we witness displays that can Icompare with this. 

In a letter from Mr. Sidgraves ( Stonyhurst College 
Observatory) which appeared in Nature October 29, 
he tells of a magnetic disturbance which coincides 
in time with this aurora. It seems to be universally 
granted that the aurora and magnetic disturbances 
are closely related, also that both may be referred to 
solar influence. Mr. Sidgraves has shown that the 
coincidence in t11e time of happenhig of the aurora 
and magnetic disturbance was almost exact. It seems 
that the violent change in the comet and the terres
trial maanifestations can also be made to coincide in 
time of happening after suitable deductions have been 
made, and therefore prove that they were acting 
under the same influence. Now it was suspected a 
long time ago that there was a strong affinity betweell 
the aurora and comet's tails ; this is a unique oppor· 
tunity for confir:ning that suspicion. 

It has been claimed that there is an ll-hour inter
val between a solar disturbance and the terrestrial 
response. Now, thell, the distance of the Morehouse 
comet from the sun on September 30 was about 1.7 
times the distance of the earth from the sun. Apply
ing this correction, we should expect to see the comet 
responding about thirty hours after the same influence 
had reached the earth. 

As near as I can ascertain from the available data, 
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this is precisely what hallllened. It is almost half a 
century since Praetor prophetically said that "as surely 
as the brilliant planets which deck the nocturnal skies 
are illuminated by the same orb which gives us our 
days and seasons, so are they subject to the same 
mysterious influence which causes the northern ban
ners to wave resplendently over the star-lit depths 
of heaven. Nay, It is even probable that every flicker 
and coruscation of our auroral displays corresponds 
with similar manifestations upon every planet which 
travels around the sun." There is very little doubt 
of this to-day. What remains is the greater problem, 
namely, its physical interpretation. 

Prof. Mitchell has made an inevitable comparison 
between Morehouse's comet and Daniel's comet of 
1907. Daniel's comet was an "orderly, well-behaved 
body," while Prof. Barnard regards the Morehouse 
comet as "the most startling comet since the applica
tion of the sensitive photographic plate." There is 
something else about these two comets in which they 
differ as widely as possible. 

The orbit of Daniel's comet is approximately in 
the plane of the sun's equator, while the orbit of More
house's comet is at right angles to the sun's equator. 

Their difference in behavior is just what we should 
expect from our knowledge of solar activity. It is 
well known that solar activity varies with the solar 
latitude ; therefore any body that revolved around the 
sun at right angles to the sun's equator would neces
sarily experience all the possible range of solar influ
ence that can be ascribed to latitude. It would seem 
that the influence due to the inclination of a comet's 
orbit upon the comet is anything other than unim
portant. 

An examination of all the apparitions of which we 
possess an adequate record may result in a classifica
tion that would help to solve the riddle of the comet. 

WILFRID GRIFFIN. 
Pittsfield, Mass., January 14, 1909. 

• • • • •  

MAGNETISM AND THE AURORA. 
'ro the Editor of the SCIENTIFIC AMERICAN : 

I take the liberty of presenting for the consideration 
of your readers some suggestions 'which seem to me to 
afford material upon which to found new hypotheseE 
explanatory of the causes of the magnetic streams ot 
the earth, of the aurora, and of the observed coinci
dence between magnetic and auroral disturbances and 
the occurrence of sunspots. 

If we suppose the earth with its content of iron to 
be an armature cutting in its rotation the field of 
force prOjected from the sun, do we not suggest a valid 
explanation of the magnetic streams of the earth, 
which flow from pole to pole, and in the current of 
which lies the m agnetic needle like a ship moored in 
running water ? 

Is it not, therefore, a fair inference that the earth, 
being magnetically energized by its rotation in the 
field of the sun, projects from one pole, to be received 
at the other, a stream of one or more of energy's 
interconvertible forms ? The pattern assumed by iron 
filings sprinkled upon a sheet of paper laid upon a 
bar magnet suggests the possible direction of the 
paths taken by this stream. 

Is it not fair, also, to assume that the branches of 
this stream, which radiate from one pole and seem to 
converge upon the other, in their passage through the 
rarefied gases of the upper atmosphere, produce the 
aurora-perhaps by the kind of action suggested by 
Arrhenius in his theory of the pressure of light? 

If the magnetic currents of the earth depend upon 
the earth's rotation in the sun's field of force, it is 
permissible to believe that any variation of the in
tensity of the force of that field must instantly result 
in a corresponding variation of intensity in the earth's 
magnetic currents. Such a change might exhibit itself 
as a change of direction as well as of intensity, owing 
to the change in the established relationship existing 
between the earth's currents and the earth's diversely 
located magnetic content which a change of the in
tensity of those currents would entail. 

Assuming therefore that a change of the intensity 
of the sun's field entails a corresponding alteration of 
the intenSity ( and perhaps direction ) of the earth's 
currents, it follows that their polar off-world streams 
would likewise be varied in intensity. This being 
so, the visible expression of these streams, found in 
the aurora, should vary, and the visibility of the aurora 
be altered thereby. 

It has been observed that during the occurrence of 
sunspots there are marked magnetic and auroral dis
turbances upon the earth. The line of reasoning thus 
far pursued would suggest that at such times tllere is 
a correspondingly violent alteration of the intensity 
of the sun's field in which we rotate. Is it of greater, 
or of less intensity ? 

If it be greater, the earth's currtlnts and their vari
ous expressions should be of greater intensity ; if it 
be less, they should be correspondingly of less in
tensity. But should a lessening of intenSity in the 
earth's currents involve only such a change as is with
out violence in its expressions? Not necessarily ; for 
a curtailment of the received supply of the sun's energy 
would seem as likely to upset the earth's magnetic 
equilibrium as would an accession of energy, while 
in either case violent forms of expression conceivably 
could result. 

Nor is the fact that an amplified auroral display 
during the existence of sunspots seems to indicate that 
the play of forces is then of greater intenSity, con
clusive that such is the case. For it is conceivable 
that a lesser stream pressure than is normally main
tained might be better adapted to render visible the 
atoms of the rarefied atmospheric gases which, when 
played upon by the polar streams, become the aurora 
borealis. 

The writer is inclined to believe that a sunspot 
diminishes the intensity of the sun's field of force, 
because it lessens the amount of what seems to be its 
area of greatest activity to which the earth is exposed. 

Other phenomena, such as the gradual shift of the 
magnetic poles and diurnal magnetic variations, may 
be explained, the writer believes, by hypotheses in 
harmony with the foregoing. 

HENRY A. WISE WOOD. 
New York, January 30, 1909. 



NOVEL LIFE-SAVING APPARATUS. 
BY OUR ENGLISH CORRESPONDENT. 

Experiments have been carried out in the port of 
Hamburg with a novel apparatus devised by a Ger
man inventor for rescuing sailors who have fallen 
overboard. The results have proved so completely 
satisfactory that it has since been adopted by the 
German Admiralty, and arrangements are now be
ing completed by which every naval vessel will be 
equipped with one or more of these appliances. The 
apparatus, as may be seen from the accompanying 
illustration, is of a very simple character, comprising 
a cylindrical cage, built up of rope ladders disposed 
around the periphery of the circular framework. There 
are ill all six of these ladders anchored top and bot
tom to iron hoops and with a supporting hoop midway 
between the end pieces. When extended in the man
ner shown, the cage is about 13 feet in height by 
some 4 feet in diameter. 

The floor of the cage is built up of rope netting of 
fairly close mesh, to afford an easy foothold, whiie 
at the top the rope side members of the ladder are 
continued to form a cone terminating in an iron ring, 
by means of which the whole apparatus may be slung 
from a hook working with a block and tackle. When 
not in use the whole folds up into a small space, col
lapsing much after the same manner as a Chinese 
lantern, so that it can be stowed away in any con
venient spot. 

In the case of an accident,. such as the capsizing of 
a pinnace or a sailor falling overboard, a davit or spar 
carrying a block and tackle is run out over the ship's 
side and the pulley rope made fast to the top of the 
cage, which is then thrown toward the scene of the 
accident. The act of throwing causes the cage to dis
tend to its fullest extent, so that the man in the water 
can grasp either a rung of one of the ladders or climb 
to a position above the water on the outside of the 
cage, the hoisting tackle being manipulated so as to 
keep a sufficient length of the cage well above the 
water, so that the rescued man can secure a safe posi. 
tion. The advantage of the apparatus is, that it can 
be used for saving a number of men simultaneously 
with the least trouble, being simply thrown in their 
midst, when it is easily grasped by all, so that the 
risk of drowning is minimized. Even in the event of 
one or more of the immersed men being non-swim
mers, risk of drowning is reduced, since the appliance 
can easily be hauled toward the helpless by one who 
is a swimmer, or trained toward the spot by means 
of the spar tackle to which it is atta,ched. For use 
in tropical waters, where the seas are infested b:y 
marine foes, it is especially useful, since there is 
sufficient space between the. ladders to allow rescued 
persons to make their way into the interior of the 
cage. This done, the cage with its humlLn freight 
is simply hauled up out of the water by the block and 
tackle, swung round, alld safely deposited upon the 
deck. 

It will thus be seen that the device is very simple, 
both in design and operation, and that it dispenses 
with all preliminaries. Upon large warships it can 
be stowed, with the hoisting rope attached, in various 
out-of-the-way places on the upper deck, ready for 
instant casting overboard by hand. The rope can be 
attached to the spar block and pulley tackle while the 
drowning are grasping the appliance, and the device 
immediately hoisted and swung inboard. The central 
hoop not only prevents the rope ladders from bulging 
or becoming entangled, so that when thrown out· the 
cage expands immediately, but it is also useful for 
the attachment of a steadying line held from the deck 
during the hoisting and hauling-in operations. 

. � . . . 
ROAD BUILDING BY THE UNITED STATES IN CUBA. 

BY WILLIAM ATHERTON DU PUYe 

Were the people of the six provinces of the island 
of Cuba to lay about them in search of a fitting mem
orial to be erected to the provisional government so 
recently brought to an end in that West Indian re
public, they might go far and fare worse than in carv
ing a traction train in bas-relief around a concrete 
pedestal bearing a road roller rampant. 

This because of the fact that one of the greatest 
accomplishments of the regime of the provisional gov
ernor, Charles E. Magoon, representing the United 
States, has been the opening up of the island from end 
to end, and in a dozen places from coast to coast later
ally, with excellent macadamized roads built on the 
most approved modern principles. Some of these roads 
follow the course of old ones that had been graded in 
a desultory way by preceding Spanish and Cuban ad
ministrations ; but for the most part they replace cart
cut tracks through the thickets, that were barely pass
able in dry weather and entirely useless during the long 
rainy season. They replace the pack-train of donkeys 
with the automobile, and bring easy communication 
to the fertile acres of. the entire country, much of 
which has been hitherto completely isolated. They 
open up the arteries of trade to sectiolls that for hun

. dreds of years have stagnated for a lack of ability to 
get their produce to market. 

When Governor Magooll went to Cuba and began 

Scientific AIIlerican 
looking about to find in what manner he might per
manently beneflt the people and lift them from the 
deplorable financial condition in which he found the 
mass of them, he immediately hit upon the matter of 
roads. He argued that the island could not prosper 
unless it were given an opportunity to get to market 
its tobacco, sugar, and fruits. 

Despite the poverty of the people, he found that 
there was money in the treasury of the government ; 
for the revenue sources of the nation yielded. funds 
ple:&tifully. There was, in fact, $13,000,000 in the 
treasury, and its disbursement for the greatest benefit 
of the quasi-republic was placed in the hands of the 
governor. His decision was for roads, and there was 
a short shift before he got actively to work. 

The old roads had come into being when the pack 
trains followed the winding trails of the cattle ; and 
the carts eventually followed these. In laying them 
out there was no disposition to follow the shortest 
line between two points. There were no bridges over 
the streams, and the freshets constantly washed out 
the palm trees that the natives threw into the river 
beds to make a crossing possible. For a considerable 
part of the year no wheel could pass these roads and 
pack trains floundered through mud holes up to the 
stirrups. All gayly caparisoned, the animals burdened 
with foolish saddles that were a load in themselves, 
and led by the "bell jack," these pack trains often be-

HOISTING AND SWINGING LIFE·SAVING CAGE TO 
SHIP'S DECK. 

came pitiable spectacles before the journey's end was 
reached. 

The Cubans also use a most unserviceable cart 
called a carreta-a large, clumsy, two-wheeled affair 
capable of bearing a heavy load. Its chief drawback 
is its tire, which is particularly narrow, and cuts deep 
into the muddy road. The wheel is set loose on the 
axle, and when the driver finds himself stuck, he 
rocks the affair back and forth until the wheels by 
their motion have dug themselves out, when he drives 
on, leaving the trap he has made for the benefit of 
the next traveler. From two to ten oxen are used on 
these carts to pull a load that should be readily han
dIed by two mules ; and days are taken to make tripS 
that should be accomplished in hours. 

The provisional governor realized the unusual dUll
culty of building permanent roads in Cuba, where the 
rains are torrential and the wet season lasts from 
May to November and the dry season from November 
to May. The cOllditions demanded that if the road 
was to last it must be . above all a good road. The 
roads were laid out approximately as the crow flies, 
from Santiago de Cuba at the extreme east end of the 
island to Los Arroyos de Mantua in the west. At 
frequent intervals spurs were run to the coast towns 
on either side ; and the whole was brought into one 
articulated system. The roads were graded in such 
a way that nowhere was the incline more than 6 per 
cent. The site was first plowed and leveled with an 
easy crown to the center. On top of this surface was 
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placed six inches of rock in pieces as big as a man's 
two fists. Above this came four inches of broken 
stone the size of an egg, and then a final covering of 
fine surfacing stone, which filled all the voids. The 
road was then compacted by a heavy steam roller. 

The cream and · blue limestone of the country fur
nished the material for the roads. The roads are of 
a universal width of 34 feet, of which the pavement 
covers 16 feet. All the culverts are made of concrete. 
ThE) bridges are modern steel structures such as the 
island never saw before. The right-of-way was ditched 
to prevent inundation, and swamps were drained where 
they interfered with the work. At intervals of fifteen 
miles there is a road house, at which is stationed a 
caretaker and the employees who maintain the road. 
Here also are being grown the trees that are to be 
set out all along the roadway ; and which in this climate 
will in a few years convert it into an arch of dense, 
green-topped shade. 

The work of the roads coming as it did at an op
portune time, had a remarkable influence upon the 
people. They were in desperate financial straits and 
were threatened by all sorts of civil warfare. In the 
west, for instance, the latest of the revolutions, "The 
Little War," had broken out in August, 1906. The 
progress of hostilities in this section attracted to it 
the floating population which is ever looking for 
trouble. Just then . work on the government road at 
good wages was offered, and friend and foe went to 
work side by side and hostilities were forgotten. 

For two years the work of road building went for
ward unceasingly and the steady employment and the 
steadily added opportunity ·to market produce began 
to make · themselves felt. From the weird valleys of 
Cabezas, Simidero, Luis Lazo, and San Carlos, the 
homes of . the mythical mogotes, from which comes 
the cream of the Vuelta Abajo tobacco, there is to be 
heard the song of prosperity. In the Mantezuelo val
ley, where grows the yellow tobacco leaf, so highly 
prized as wrappers, and which furnishes the Havana 
tobacco most used in the United States, the fertile 
lands are giving an ever-increasing yield of their 
choice product. The Ocean Beach tract, owned by 
Canadians, is supplying such fruit for export as it 
never produced before ; and in Pinar del Rio the fields 
of sugar cane wave unmolested and the five great mills 
grind without cessation. Everywhere new life has 
been given to the country, and it has largely come 
about through the roads which are an asset that even 
revolution may find itself unable to destroy. 

The construction of these excellent roads has made 
Cuba particularly attractive to automobilists and par
ticularly to those of the United States who wish to 
follow the pastime during the winter months. A 
typical highway is to be found in one of the cross 
roads that leads from Pinar del Rio through the far
famed Vifiales Valley to the seaside at Esperanza. 

The road winds through rich fields of tobacco dressed 
in vivid green, and passes patches of yucca, malanga, 
and sweet potatoes. By the side of the streams and 
under the shade of the mango and aguacate trees are 
the huts of the natives with naked brown children 
rUllning about, and lustrous-eyed senoritas flirting 
with the task of keeping house. Higher up, the hills 
grow more precipitous, and one marvels at the steep 
cliffs upon which are clinging the native huts, and 
at the patches of cultivated land, access to which can 
be had only by climbing ladders. But this is the 
particular soil which gives to tobacco that quality 
so highly prized by connoisseurs, and it is worth the 
many inconveniences of access and residence involved 
in its cultivation. 

The wonderland, however, lies beyond the crest of 
the divide, and beyond the bloody field of the Battle 
of the Guias from which blood trickled into the clear 
streams below in 1896. For, around a sudden bend, 
one drives abruptly into the Valley of Vifiales, nestling 
among those peculiar monolithic mountains that the 
natives term mogotes, and which the geologists de
clare to be unequaled in their class the world over. 

The mogotes are huge limestone pillars, hundreds 
of feet in height, which stand sentinel-like on the 
plain, solitary, isolated and seemingly altogether out 
of place in such a gentle landscape. Strange tales are 
told · among the Ilatives of the mythical origin of these 
columns ; but the scientist tells a story that is little 
less strange in its import. He says that once, in the 
long ago, there was a huge cave in what is now this 
valley, within which great stalactites and stalagmites 
were formed, which, uniting in the course of ages, 
formed massive pillars that supported the roof of the 
cave. As the ages passed the surface was eroded and 
finally the roof fell in. Passing time wore away the 
soil, the hills disintegrated, and the general level was 
greatly reduced. But the pillars were made of sterner 
stuff and have remained. 

In the valley itself the veguero, as the tobacco 
grower is called, has cultivated his field in patchwork 
fashion. His thatched hut stands ill crannies under 
the cliffs or, again, bravely out in the open, a dot in 
the plowed ·ground. Roads and bridle paths line 
the level surface of the valley. The place looks like 
a child's sand map, decorated with stiffly straight trees. 
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The Old Way. 

The Cuban driver is not alarmed at the predicament of his cart here pictured, which is mired within 
reach of the new road soon coming to his rescue via the big bridge just up. 

A typical bit of old road, worn wagon-deep. 

View on the route of the new Luis Lazo-Guane highway, at a point twelve miles from Guane, near .the 
Macurijes River. To the right are typical huts of tobacco growers. 

Between kilometer posts 10 and HI on the Pinar del Rio-Luis Lazo road. 

A deep cut. Crossing the hills between Pinar del Cerro by a road whose grade does 
not exceed six per cent. 

On the Pinar del Rio-Viiiales-San Cayetano-Esperanza road. 

The road here lies in the level country between the Organos and the north coast. 

A traction train on an American-built road. 

The present provisional administration inaugurated, in the spring of 19C1i', the present plan of improvements, 
making use of previous stndies and modifying them to meet modem requirements. 

On the Pinar del Rio-Viiiales-San Cayetano-Esperanza road. 

Limestone cliffs flanking the hills of San Vicente. This is tobacco conntry ; not genuine Vnelta Abajo, 
but semi-vuelta ; so good that few save most discriminating smokers detect the difference. 

Cut and fill between kilometers 10 and 1 8, Pinar del Rio-Luis Lazo road. 

Note the fertile patches of cultivated land in the bottoms. The old means of transport was by pack train. Even the bullock carts abandoned the roads. 

The Duran Road across Bat l�nds approaching Hatabano. 

The old makes way for the new-the ox cart for the touring car. Cane fields on either side 
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In the midst of the valley is the town of Vaiiales, 
red-roofed, white-pillared, and incredibly clean and 
prosperous. It has its church and its barren square ; 
its wide streets cross at right angles. Beyond the 
town the road leads on through La Abra ( the gap ) a 
narrow gateway opening into a smaller vale similar 
in its characteristics, and so on to the sea, a wonder
land of quaint and queer arrangement of man and 
nature. This valley is typical of the fair land that 
the United States has brought into peace, serenity, 
prosperity. .. . . . . 

PHOTOGRAPHING ANIMALS UNDER WATER.* 
BY PROF. JACOB REIGHARD, UNIVERSITY OF MICHIGAN. 

Attempts to photograph submerged objects with a 
camera placed in air can result in only partial success, 
and this but rarely. Failure is due to the fact that the 
photograph is made through the surface of contact of 
two media, water and air, ' of  very different refractive 
powers. If this surface is not perfectly smooth the 
light from an object beneath it is, upon emergence, 
refracted unequally at different parts of the surface 
and can not form a clear image on the ground glass. 
Whether the water is smooth or rough its surface re
flects a part of the light which strikes it, and thus 
acts as a mirror. This reflected light makes it im
possible, except under unusual conditions, to obtain 
photographs of submerged objects. To obtain such 
photographs the surface of the water must be smooth 
and light reflected from it must not enter the camera. 

If the camera with which submerged objects are to 
be photographed is to remain above the surface of the 
water means must be found ( 1 )  greatly to reduce the 
amount of reflected light entering the camera from the 
surface of the water, and ( 2 )  to render the surface of 
the water smooth. We may consider first the case in 
which the surface of the water is smooth, so that it is 
necessary merely to minimize surface reflection. 

The method to be described is best adapted to ob
jects in water not more than two or three feet deep, 
and the best results are obtained when the water is 
less than a foot in depth and when the camera is one 
that can be focused. Since the objects to be photo
graphed are usually in motion, and since the surface 
of the water may at any time be roughened by a puff 
of wind, it is best to use a lens of a speed not less 
than t 8. The operator should first select the point 
from which the picture is to be taken. He should, of 
course, have the sun at his back or to one side. If pos
sible he should stand on the bank or on some fixed sup
port which extends above the surface of the water. 

tf the operator is unable to find a fixed emergent 
support he may make the exposure while standing in 
the water. The camera may then be held in the hand 
or may be supported on a tripod which rests on the 
bottom. As the legs of the tripod are likely to sink 
into the bottom they should be extended to their full 
length. Where the bottom is firm an elevated position 
may be obtained for the camera by USing a tripod 
with legs some 10 feet long, such as dealers sell for use 
in making pictures of large groups. In such tripods 
one . leg forms a ladder by which the camera may be 
reached.t 

When the operator has placed his camera and 
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era. If it does not, the screen or the camera must be 
shifted until it does. The operator will see also the 
shadow of the screen. This should not fall on the ob
ject to be photographed. The screen should, if pos
sible, be adjusted by slanting it or by moving one of 
the poles so that the sun strikes it nearly edgewise, 
but yet does not strike that face of it which is toward 
the camera. If this adjustment is properly made the 
shadow of the screen is a very narrow band, which 
lies beneath the screen and a little nearer the camera 
than its lower edge. The full sunlight then falls .on 
the object while the rays from distant objects which 

Fig. 8.-A re:llecting camera shown in section with 
magazine plate holder attached. 

01, Ground glass ; h, hi, hood ; l, lens ; m. mirror in position during 
focusing ; m', mirror, showing position during exposure ; p, sensi .. 

tive plate ; r and r', rollers of focal plane shutter ; 8, the shutter ; 
81" slot in shutter ; x, hinge on which mirror turns ; y, y,. V', 

ray of light traversing the lens and reflected !rom the 
mirror to the ground glass. 

would otherwise be reflected into the camera �rom the 
surface of the water are cut off. If the sunlight is 
permitted to fall on that face of the screen which is 
toward the camera, it is reflected from the screen to 
the surface of the water and thence into the camera. 
A picture taken under these conditions may show, be
sides the object under the water, also the screen itself, 
although this image of the screen is usually so faint 
that it does not interfere with the use of the picture for 
scientific purposes. 

When the screen has been properly set the operator 
has merely to adjust the camera and make the exposure 
in the customary way. If the subjects are fish they 
will usually have been frightened away, but ' if the 
fish are engaged in nest building or in some other oc
cupation that attracts them to a particular spot, they 
will, in most cases, return after a time varying from 
five minutes to an hour. The operator has merely to 
remain quiet until this happens. The photographer 
may focus his camera on the spot to which the fish is 
likely to return and then withdraw and operate the 
camera from a distance by pulling a string or press
ing a bulb when the fish returns. The method is of 
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ward about half an inch to form a flat surface, against 
which the glass, 13 inches square, is bedded in aquar
ium cement. After the glass is in position four trough
shaped pieces are soldered to the sides of the frame 
and to one another in the manner shown in the figure. 
The free edges of these pieces project inward beneath 
the lower surface of the glass and support it. Before 
the pieces are soldered into place cement is placed be
tween them and the lower face of the glass. The whole 
border of t� glass is thus bedded in ,cement on both 
surfaces an� at the edge. To protect the glass when 
not in use a flat cover is provided, which fits aga.inst 
its .lower face. Such a water glass may be floated 
over the object to be photographed and a scre�n .set 
up independently of it, or the screen may be attached 
to the glass itself. For the latter purpose a piece oX 
half-inch band iron may be bent to form the three 
sides of a rectangle, 8 by 12 inches, and this may be 
riveted as a bail ( Fig. 7 )  to the inside of the frame, 
about 8 inches from one side. ,�he b�il should turn on 
the rivets so that it may be depressed into the frame 
when not in use. A screen may be formed by raising 
the bail and tying a piece of black cloth from it to the 
opposite side of the frame. In shallow, running water 
it is desirable to support the water glass from the 
bottom in order that it may not sink so much as to 
displace or distort the object to be photographed. It 
may be supported ·on four iron rods which run through 
metal sleeves soldered to the four corners of the frame. 
The rods may be fixed in any pOSition in the sleeves 
by means of set screws, and may project upward far 
enough to support the upper edge of the screen. 

The writer has used water glasses of this type vary
ing in size from 1 to 3 feet square. The size most 
suitable for field photography is 2 feet square, since 
this may be transported by hand. 

The method described is suited only to shallow 
water, where the camera may be supported from a firm 
substratum. hi. deeper water the unsteadiness of the 
boat would interfere with the manipulation of a water 
glass or a screen. It might be possible, however, to 
construct a boat of which the water glass and the 
screen should form constituent parts. The method 
described permits only of  views at angles of from about 
48 deg. to 90 deg. to the water's surface. Since it is 
not practicable to place the camera far above the 
water .at .these angles or to use screens of very large 
size, the pictures that may be taken are of near ob
jects and the field covered by them is of limited ex
tent. If .  a water glass is used, the camera must be 
near it and the field is limited by its frame. The 
method is; however, the only one known to the writer 
for certain kinds of work. 

A camera for submerged use made after the ordinary 
type must · be securely closed before submerging it in 
order to protect tlie lens and the plates from the action 
of the water. While the camera is under water it is 
not possible to remove the plates or plate holder in 
order to substitute a ground glass for them. In sub· 
aquatic photography the objects to be photographed are 
all near, and if instantaneous work is to be done the 
lens must be very rapid. It is therefore important to 
be able to focus accurately on the ground glass Ulilder 
water, and this might be accomplished by using two 

Fig. o.-Tripod top by means of which tbe 
camera can be inclined at any angle. 

Fig. 6.-Watertight box to contain 8ubmerged 
camera. 

FJg. 7.-Beighard water glass for observation or photography of 
objects under water. 

roughly adjusted it, he should set up a screen to cut 
off the light reflected from the surface of the water 
into the camera. Any piece of dark fabric, a blanket, 
shawl, or for small objects even a coat, may be used. 

The screen is mirrored in the surface of the water. 
The object to be photographed should fall within the 
limits of this mirrored image as seen from. the cam-

• Abstracted from " The Photography of Aquatic Animal" in Their 
Natural Environment," a bulletin published by the Bureau of Fisheries. 
The complete bulletin will appear shortly in the SCIENTIFIC AMERICAN 

SUPPLEMENT. 
t A detailed description of the construction of the tripod top will be 

found in the original. 

PHOTOGRAPHING ANIMALS UNDER WATER. 

most use in securing photographs of the . nests and 
babitats of fish in shallow water, yet the writer has 
succeeded by means of it in making some satisfactory 
photographs of fish on the neSt. 

If the surface of the water is not smooth it may be 
made so by a water glass, which may be constructed 
as follows : A square frame is made of heavy galvan
ized iron, and measures 3 %, inches deep and 12 inches 
on each side within. One of its edges ( the top) is 
turned outward three-fourths of an inch and then 
downward one-half inch to form a lip. This stiffens 
the frame and tends to prevent water from slopping 
into it. The lower edge of the frame is  turaed out-

identical cameras (twin camera) united so as to form 
one instrument. One of these contains the plates. and 
has a lens provided with a shutter. The other camera 
carries the ground glass. The same focusing mechan· 
ism operates both cameras, so that when, a sharp image 
is formed on the ground glass of , the one an t1l.entical 
image strikes the sensitive plate in the other when 
the shutter is operated. One of the cameras Se�E)S 
merely as a focusing finder of full size. A came:r�;.(}� 
this type properly constructed of metal could undoubt
edly be used successfully under water, though it has 
the disadvantage of being unlilecessarily cumbersome 
and expensive. 
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All of the advantages of the twin camera are to be 
had by using a reflecting camera, which is at the same 
time both lighter and less expensive. The principle 
of the reflecting camera is shown in the diagram ( Fig. 
8 ) ,  which represents diagrammatically such a camera 
in longitudinal section. The operator, holdi:ng the 
camera in front of him, looks in the direction indio 
cated by the upper arrow, at the ground glass through 
the hood, which takes the place of a focusing cloth. 
The interior of the camera contains a mirror ( m ) , 
which extends from beneath the back edge of the 
ground glass downward· and forward at an angle 
of 45 deg. The mirror is hinged at x to the top 
of the camera. When it is in the position shown 
at m in the figure the space between the back of 
the mirror and the back of the camera is quite dark. 
Light entering through the lens is reflected by the 
mirror and strikes the ground glass, as shown by 
the line y y y'. The image as seen on the ground glass 
by the operator looking down through the hood is, on 
account of the action of the mirror, an erect image, 
not an inverted image such as one sees on the ground 
glass in the back of an ordinary camera. It is also 
an image of the full size permitted by the plate and 
the lens, not a reduced image such as one sees in a 
finder. The shutter ( 8 )  is a focal plane shutter situ
ated at the back of thE) camera just in front of the 
plate (p ) .  Such a shutter is essentially a roller cur
tain o·f black cloth with a slot (8 l )  across it at one 
point. The width of the slot may be regulated. The 
shutter is wound upon an upper roller (r) until the 
slot is upon the roller. The exposure is made by 
causing the curtain to unwind from the upper roller 
(r) and wind upon the lower roller ( r' )  so that the 

slot passes with great rapidity across the face of the 
plate. 

The length of the exposure depends on the width of 
the slot and the rate at which it moves. The rate may 
be varied by changing the tension of the spring which 

. 
actuates the lower roller. The operator holds the 
camera in front of him with both hands while he 
looks down at the ground glass through the opening 
in the hood. With one hand he focuses. When the 
object appears in sharp focus and in the desired posi
tion on the ground glass, he presses a button with the 
other hand. This causes the mirror to swing on its 
hinge to the position shown by the dotted outline m: 
beneath the ground glass. In this pOSition the mirror 
excludes light which might otherwIse enter the cam
era through the ground glass. At the same time the 
change in position of the mirror permits the light, 
which was before reflected to the ground glass, to fall 
upon the plate. The adjustment is such that an im
age which is in sharp focus on the ground glass will 
be in sharp focus on the plate when the mirror changes 
position. The image does not actually strike the plate 
so long as the shutter is wound upon either roller. 
Before the instrument is to be used the shutter is 
wound on the upper roller. When the mirror in swing
ing upward reaches the position m' the shutter is re
leased from the upper roller and taken up on the lower 
roller. As the slot of the shutter curtain passes across 
the plate from above downward, the image falls 
through the slot onto the plate in successive strips cor
responding to the width of the slot. 

A 5x7 camera of the type just described, with a 
magazine holder for twelve plates, was used by the 
writer to obtain submarine photographs at Tortugas, 
Fla. , during the season of 1907. 

The apparatus was carried to a boat or, if it was to 
be operated near shore, to the shore. In working with 
the help of a boat the operator wades on or near the 
coral reef with his head and shoulders above the water. 
The boat, with an attendant on board, is anchored 
near. The operator, w.ith the help of a water glass, 
now seeks a favorable place for operations. As he 
moves about the reef, the fish at first seek shelter in 
the dark recesses of the coral rock, but if he selects a 
favorable place and remains quiet they soon reappear. 
They are at first wary, but soon grow bolder and after 
half an hour or so pay but little attention to him. 
There is a great difference in wariness among different 
species of fish. At first only one or two species ap
pear, demoiselles and slippery-dicks usually, then the 
number of species grad ually increases until the shy
est butterfly-fish and parrots come within 6 or 8 feet 
of the operator. He then has the camera passed to him 
from the boat. It floats :with the upper part of the 
hood protruding and may be easily turned toward 
any point on the horizon or even tilted so as to be 
pointed at a considerable angle upward or downward. 
The operator has now merely to direct the camera at 
the fish, while he focuses with his right hand. He 
must often wait some time before the fish come to the 
point selected or assume the desired attitude. Often 
they may be enticed by throwing in a bait of crushed 
sea urchins or pieces of crawfish. They are in con
stant motion, so that he must as constantly focus. 
He often misses a 10!lg-awaited opportunity because the 
fish moves on or takes a wrong attitude before he has 
had time to focus sharply ; but when the favorable 
time comes he presses the release stem and the ex· 
posure is made. 
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A NEW DIRECT-READING PHOTOMETER. 
Lamps of all kinds transform heat into light, the 

apparent intensity of which varies with the character 
of the incandescent body which emits it, and is also 
a yet unknown function of the photo-chemical trans
formations which are produced in the retina. In our 
ignorance of these transformations we can only meas
ure the luminous power of a lamp in terms of stan
dard candles or other arbitrary units. Numerous at-

,Fery photometer, with copper cylinder removed. 

tempts have been made to effect these photometric 
comparisons without the aid of the eye, but it has 
hitherto been found impossible to construct an appa
ratus having the same comparative sensitiveness to 
the various regions of the spectrum that is possessed 
by the retina. This fact explains the failure of meth
ods based, for example, on photography and on the 
effect of light on the electrical resistance of selenium. 

No better result has been obtained by measuring 
the total energy of the radiation emitted by sources 
of light, for the maximum of this energy usually falls 
in a part of the spectrum to which the eye is abso
lutely insensitive. Prof. Charles Fery, of the Paris 
School of Applied Physics and Chemistry, has demon
strated that, in order to obtain correct results by this 
method, the measurement should be made on light 
which contains the various elementary radiations in 
quantities proportional to their effects on the retina. 

Upon this principle Fery, after · overcoming many 
difficulties, has constructed a novel direct-reading pho
tometer. The selection of the radiations, in the proper 
proportion, can be effected by various means. For 
example, the height or  width of the spectrum of the 
light under examination might be limited by the in
terposition of a screen wi!h its upper or lower edge, 
or both, in the form of the curve of retinal sensitive
ness, as a function of wave-length. It appears simpler, 
however, to employ an absorbing cell. After trying 
various substances, Fery chose a solution of copper 
sulphate as the absorbent liquid and, by modifying 
the radiomicrometer of C. V. Boys, he obtained an in
strument with which exceedingly small quantities of 
heat can be measured. 

The essential part of the new Fery photometer is a 

Measuring the candle-power of a lamp with the 
}'ery photometer. 

NEW DIRECT-READING PHOTOMETER. 

combined galvanometer coil and thermo-electric couple, 
composed of a coil of copper wire with its ends con
nected, by means of silver plates, with the ends of a 
loop of phosphor bronze. The compound coil · is sus
pended between the poles of a magnet by a quartz 
filament attached to the strip of bronze. The silver 
plates, which are lh inch thick, are brought close 
together and inclosed in a s�ort thick-walled copper 
tube, to insure equality of temperature. The plates 
are polished on one side and coated with platinum 
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black on the other. The beam of light is received 
on the blackened surface, the adjustment being facili
tated by a fringe of paper surrounding the plate. A 
small concave mirror carried by the bipolar suspen
sion throws a spot of light on a scale at a distance 
of 2 meters ( 6 lh: feet ) . A deviation of 50 centimeters 
( 20 inches) is produced by the radiation of a candle 
distant 1 meter ( 39 inches) from the blackened silver 
plates, the radiation being allowed to fall on only one 
of the plates. As this sensitiveness is greatly dimin
ished by the interposition of the absorbing lens, the 
image of the source of light is projected on the plate 
by a convex lens, which can very conveniently be 
moved aside, and brought to cover., each plate in suc
cession by compressing two India rubber bulbs, the 
movement being limited by adjustable stops. By re
peating this series of operations at regular intervals, 
errors due to the gradual displacement of the zero 
point are eliminated. With the lens and the absorbing 
cell, a Carcel lamp at a distance of 1 meter ( 39 inches ) 
produces a deviation of 60 millimeters ( 2.4  inches) .  In 
measuring very powerful sources of light, the sensi
tiveness must be diminished by interposing diaphragms' 
of known area. 

With this apparatus, which is very easily managed, 
Prof. Fery has already obtained interesting results, 
some of which confirm the measurements made by the 
usual methods of photometry. He finds that the opti
cal efficiency of the Bengel burner is only 0.091, while 
that of the Auer burner is 0.401. He intends to extend 
his researches to arc and mercury vapor lamps. 

. . .  , . 
The Current SuppleDlent. 

The new system of reinforced concrete is described 
and illustrated in the opening article of the current 
SUPPLEMENT, No. 1728. The theory that electricity or 
electrical charge is a kind of matter composed of dis
crete particles or electrons has steadily gained ground 
during the last decade. A lucid and popular explana
tion of the theory is given by Prof. L. Graetz. The 
possibility of it future fuel supply in the growth of 
vegetation from the soil is set forth in an article 
entitled "Alcohol as a Fuel." The recent collision of 
the "Republic" and "Florida" lends timely interest to 
the splendid article by Gen. E. E. Goulaeff on unsink
able and uncapsizable ships. About twelve miles from 
Paris, the French Institute for the Encouragement of 
Aviation has established a trial ground and race course 
for aeroplanes and other airships. This is admirably 
pictured in the current SUPPLEMENT. A new develop
ment in the art of indirect color photography is de
scribed by Frederick Limmer, and sets forth the details 
of the Szczepanik process. The strength of wooden 
poles for overhead power transmission is discussed by 
our London correspondent. Paraphrasing the remark 
that has been made about books, it may be said that 
of the making of many alloys there is no end. Some 

. of our legion alloys are described by Dr. John A. 
Mathews. The coming return of Halley's comet lends 
peculiar interest to Irene E. Toye Warner's article 
"Ancient and Popular Ideas of Comets." The usual 
electrical, engineering, and trade notes will be found 
in their accustomed places in the SUPPLEMENT. 

• , e ·  • 
Official Meteorological SUDlDlary, NeW" York, N. Y., 

January. 1 909. 

Atmospheric pressure : Highest, 30.66 ; lowest, 29.17 ; 
mean, 30.14. Temperature : Highest, 57 ; date, 5th ; 
lowest, 7 ;  date, 19th ; mean of warmest day, 50 ; date, 
5th ; coolest day, 17 ; date, 19th ; mean of maximum for 
the month, 39 . 7 ;  mean of minimum, 26.7 ; absolute 
mean, 33.2 ; normal, 30.6 ; excess compared with mean 
of 39 years, 2 .6 .  Warmest mean temperature of Janu
ary, 40, in 1880,  1890. Coldest mean, 23, in 1893. Abso
lute maximum and minimum for this month for 39 
years, 67 and -6. Precipitation : 3 .33 ; greatest in 24 
hours, 1.23 ; date, 5th ; averages of this month for 39 
years, 3 .76.  Deficiency, 0 .43.  Greatest January pre
cipitation, 6 .15,  in 1882 ; least, 1.15, in 1871. Wind : 
Prevailing direction, northwest ; total movement, 10,-
241 miles ; average hourly velocity, 13.8 miles ; maxi
mum velocity, 57 miles per hour. Weather : Clear 
days, 6 ;  partly cloudy, 10 ; cloudy, 15 ; on which 0.01 
inch or more of precipitation occurred, 11. Snowfall, 
9 .5 .  Sleet, 14th, 17th. Fog ( dense ) ,  5th, 6th, 22d, 23d, 
24th, 25th. 

. . . .  ., 
A $ 1 0,000 Aeronautic Prize. 

The Aero Club of America has just announced the 
offering of a cash prize of $10,000 by the New York 
World for a flight by an aeroplane or airship up the 
Hudson River from New York to Albany. This flight 
will be made next October at the time of the Hudson
Fulton centennial celebration. The distance is about 
140 miles, and When the historic "Clermont" made the 
journey one hundred years ago, it took 35 hours to 
accomplish it. A modern aeroplane or airship should 
do it in about one-tenth of this time. 

The exact conditions of the flight and the rules un
.der which it is to be conducted will be announced in 
the near future. The contest will be in the form of a 
race, and it is probable that a number of stops will 
be allowed en route for fuel replenishment. 
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A $250 PRIZE FOR A WET-GRAIN CONVEYING SYSTEM. The mash tanks are located on the second floor of 

the brew house. The bottom of the tunnel is about 44 
feet above the level line where it leaves the brew 
house, and is about 6 feet above the level line where 
it enters the Second Street machine house, or a drop 
of about 38 feet in the elltire length of the tunnel, as 
indicated in Fig. 2.  

grain it should be stated that there is no objection to 
mixing the wet grain with water, but means must be 
provided for eliminating the greater part of the water 
mechanically after the mash has reached the grain
drying department. 

The Anheuser-Busch Brewing Association of St. 
Louis contemplates the installation of apparatus for 
the purpose of conveying brewer's wet grain, or mash, 
from the mash tanks located in the brew house to the 
grain-drying house, which is located about 1,700 feet 
from the brew house. The relative 10catioRs are shown 
in Fig. 1. Inasmuch as there has been much discussio� 
as to the most economical and satisfactory method of 
conveying the wet grain, the Anheuser-Busch Brewing 
Association has decided to invite mechanical engineers 
to submit plans and speCifications covering equipment 
best adapted in their judgment for the purpose. After 
these plans and speCifications have been received and 
examined by the management and engineering depart
ment, the Brewing Association will award a prize of  
$250 to the engineer whose plans the management de
cide to adopt. 

As will be seen from Fig. 1, the grain-drying house 
is separated from the Second Street machine house by 
railroad tracks. It will therefore be necessary to ele
vate the mash at the end of the tunnel through a dis
tance of about 50 feet, and carry it horizontally across 
the tracks at the grain-drying house. At the grain
drying house there will be a drop of 15 feet where the 
wet grain will discharge into cars. From these cars 
the wet grain will be handled by the present car-un
loading machinery. 

It maY be considered advantageous to construct a 
separate tunnel from the machine house to the end of 
the main tunnel, under the tracks of the grain-drying 
department, in which case it will be necessary to ele
vate the wet grain to the car level. 

For purposes of estimating the cost of operation, it 
may be assumed that the cost of water is five cents per 
thousand gallons, and the cost of electric power is two 
cents per kilowatt hour. 

Engineers who submit plans a.Q.d specifications are 
requested to give details of the apparatus which they 
propose, and of sizes of pipes, conveyers, or other ap
paratus used. They are also asked to prepare an esti
mate of cost of installation, and to give an estimate of 
the cost of operation. 

In all cases engineers are requested to consider elec
tric motors as the motive power, the system in use be
ing the direct-current system, 220�olts. There is ample 
reserve capacity for furnishing electric power for this 
new conveying system. 

Wra will give in this article a complete description 
of conditions and sufficient data, that the case may be 
readily ' understood by engineers who may wish to sub
mit plans and speCifications. 

In submitting a report with plans and specifications 
on the above-described installation, engineers are re
quired to make their report in the following order : The material to be conveyed is known as "brewer's 

wet grain." This wet 
The grain-drying plant is located along the railroad 

1. General type of system 

grain is made from malt 

and rice in the mash tanks 

in the brew house. The wet 

grain weighs about the 

same as water, and con

tains about eighty per 

cent of water as it comes 

from the mash tanks. It 

must be conveyed at the 

maximum rate of 100,000 

pounds per hour. At this 

writing the wet grain is 

loaded into cars, which 

are switched to the Dried 

Grain Department, where 

the wet grain is taken 

from the cars and dried. 

There is now in course of 

construction a tunnel ex-

WAREHOUSE 
- - -31/-6: - - --

'18. 31 -'1-
LEVEL LINE = 0.00 

\- - -- - --1094 ·-8 '!.. - - - -- - -- --- - - -- --

WI/RE HOI/SE .BREW HIlI/S£ 

GROUND PLAN OF THE BUILDINGS. 

recommended, sizes and de
tails of apparatus recom
mended, with such draw
ings and specifications as 
engineers think necessary. 

2. The power required to 
operate the system, and 
the estimated cost based 
on the price of power and 
water given above. 

3. Cost of labor neces
sary to operate the system. 

4. Estimated cost of in
stallation of the system. 

5. State experience with 
the apparatus r e c 0 m
mended. 

The management of the 

tending from the brew house to the machine house on 

Second Street, which is adjacent to the grain-drying 

department. The dimensions of the tunnel between 

the brew house and the Second Street ice plant are 10 

feet wide and 10 feet high, with a circular top having a 

5-foot radius, all inside dimensions. In this tunnel 

there will be installed ammonia pipes, electric cables, 

etc. , but there will be available space for pipes or 

other equipment for conveying the wet grain. 

track, and has a side track under cover, and a loading 
platform alongside of the side track. With the new 
arrangement of conveying, one or two cars will be used 
to receive the wet grain, and the cars will be shifted 
to .the proper pOSition for unloading. 

The wet grain as it comes from the tank is mixed 
with water, a considerable quantity of which drips from 
the cars as they are switched to the grain-drying house. 

For plans proposing a system of pumping the wet 

Brewing Association will 
give consideration to all reports sent in answer to this 
invitation, and as stated above will award a prize of 
$250 to the engineer whose plans they may decide to 
adopt. 

The Brewing Association trusts that this problem 
may prove of interest to a large number of engineers, 
and that many replies will be received. 

All reports with plans and specifications must be suh-
mitted on or before April 1, 1909. ddv. 

RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

ELECTRIC SWITCH .�B . W. MACY, O r
lando, Fla. The more particular object of the 
invention Is to proylde a type of switch con
trollable by motions of a hand crank and 
adapted to transpose, merge, and· separate a 
number of distinct circuits at will, so as to 
greatly simplify the wiring. It may be used 
in connection with electric lights and house 
wiring, in such manner that the various elec
tric lamps in the house may be lighted either 
severally or collectively, and any group or cum
bination of such lights, chosen a rbitrarily at 
will ,  may be lighted to the ·excluslon of the 
other lamps. 

E LECTRI C-TERMINAL CLIP.-G. McIN
TYRE, Jersey City, N. J. The object here is to 
provide a clip which is durable In construc
tion and arranged to permit convenient at
tachment to the binding post of an electric ap
paratus, and to insure a strong and exceed
ingly reliable contact for the proper trans
mission of electric energy. 

Of Interest to Farmers. 

MARKER FOR CORN-PLANTERS.'  - D. 
LOUDENSLAGER, Rising City, Neb. The aim In 
this case Is to p rovide a double row marker 
which may be readily adjusted to corn plant
ers now on the market, the disks of the 
marker being adjustable so that they may be 
spaced apart to correspond with the width of 
the planter. By its use the operator is en
abled to keep the rows straight and equal dis
tances apart. 

CORN-TESTING CAB INET.-C. B. JOSLIN, 
Manchester, Iowa. The inventron refers more 
particularly to a cabinet adapted to support 
a plurality of ears In separate compartments ; 
and later a plurality of germinating cups. 
The number of cups correspond.s to the num
her of ears, so that a few kernels may be 
removed from each ear and placed in the 
corresponding cup, and after sprouting, the 
different seedlings may be Identified with the 
ear from which the kernel s were taken. 

TRANSFER APPLIANCE FOR B EET
DUMPS.-F. L. PICKETT, R ocky Ford, Colo. 
This appllance is for use in connection with 
beet dumps for reloading on the grower's 
wagon, dirt screened from sugar beets, and 
by It, avoiding the necessity of pl1!ng up the 
dirt at the dump and thereafter handling the 
same by hand and weighing It, usually entail
Ing services of a special man at the dump for 
this purpose. 

Of General Interest. Household Utilities. 

TAPE-MOISTENER.-F. E. FRANCIS,  New FOLDING CHAIR.-O. W. POTTER, Wau-
York, N. Y. The invention relates more par- conda, III. This invention more particularly 
ticularly to that type of construction in which applies to folding chairs such as are especially 
there are provided means for supporting R roll adapted to be removably secured to the walls 
of tape, a moistening surface over which the I of a room o r  hall , and which have folding 
tape may pass as It is removed from the roll, seats and front legs. It  is inexpensive to 
and a cutting or tearing edge by means of manufacture and can be used either secured 
which the moistened portion of the ta.pe may to a wall or as an ordinary folding chair. 
be separated from that remaining en the HYGIENI C  EATING UTEN SIL.-C. M. 
roll. 

D I SPLAY APPARATU S.-W. F. ALLERT, 
New York, N. Y .  One object of this invention 
Is to p rovide a simple, inexpensive, and ef
ficient display apparatus which Is attractive 
in appearance and compact In form, which can 
be used for displaying various kinds of mer
chandise in shop windows, on store counters, 
and in other places where such exhibits are 
necessary, which is capable of a plurality of 
adjustments, and which is Inexpensive to man
ufacture. 

Hard_are. 

PLANE.-W. L. F I SCHER, Oroville, Cal.  
The purpose of this Invention is to provide 
a construction capable of making a smooth cut 
extending the full width of the plane, with 
the least possible etl'ort on the part of the 
user. The plane makes It easy for the cutting 
edge of the bla(le to be set parallel to the 
plane-base ; and other features of construction 
which especially adapt the plane for rabbeting 
and p laning floors. 

DALY, G. A.  WEIDHA U S ,  and W. S. HENRY, 
New York, N. Y. The invention pertains to 
Improvements In eating uten sils adapted to 
lunch counters and the like, and relates more 
particularly to a construction Involving a 
plurality of utensils adapted to be dispensed 
from a suitable container, and so simple and 
inexpensive to manufacture as to permit of 
their being thrown away after being used once. 

Machines and Mechanical Devices. 

DI SPEN SING-CONTAINER.-W. A. KIRK
PATRICK, Abbyville, Kan. The object of the 
invention Is to provide a container having 
means for holding the straws in a closed re
ceptacle, thus obviating dust and dirt coming 
in contact with the straws. F urther, to pro
vide means for releasing one straw at a time 
and further means for catchin g  the straw thus 
released and holding it so that it may easily 
be taken by the user. 

MECHANISM FOR OPERATING CIRCU
LAR NEEDLES.-J. LAR SEN, S ilkegade 1 3 ,  
Copenhagen, Denmark. M r .  Larsen's  inven
tion relates to a sewing·machin e  using a 
curved needle to which is Imparted a m ovement 
so that it . becomes possible to force the needle 
through the sole leather without boxing hol!is 
p reviously, thereby making It possible to at
tach the soles without any preliminary work 
o r  treatment whatever. 

ing, lowering, and propelling the machine in 
tbe desired direction, maintaining It in 
equilibrium and allowing easy landing without 
�hock or jar. 

CIGAR-LIGHTER.-J. C .  RAYMOND, Erook
lyn, N. Y .  In the handle of the device-wbich 
may appropriately have the general form of a 
plstol-a rElel of wick and . a reeled strip of 
paper caps are arranged, the wick and cap 
strip being guided to the perforated forward 
end of the device. The movements of a trig
ger are made to advance the wick and cap 
s trip and explode the cap. 

Rall_ays and Their Accessories. 

BALANCE-VALVE.-B .  F. O'BRYANT, Col
linsville, Ala. The valve Is more especially 
designed for use in l ocomotive engines, and 
arranged to secure an easy movement of the 
valve with the engine running or dead, and 
without danger of bonding, and to allow of 
conveniently and quickly replacing a worn out 
bushing in which the controlling piston valve 
travel s  . .  

SAFETY DERAILING DEVICE .-F. PELIS
S IER, Gonaives, Hait!. The device is such as 
carried by locomotives or cars for use in pre
venting accidents from collisions. Tbe object 
Is to derail a car or locomotive to wbicb the 
device is  attached. It embodies. an arrange
ment for normally supporting a derailing skid 
near the rail j ust in advance of the forward 
truck. 

Pertaining to Recreation. 

TOY BASKET-BALL DEVICE.-S. J. HART
NELL, Oswego, Oregon. The device when In 
use partakes of the character of the basket 
ball game, and is particularly well adapted 
for the amusement of young persons ; the suc
cessful manipulation of the toy requiring dex-
terity and skill, training the hand and eyes, 

IN STRUMENT FOR SLAUGHTERING ANI
MALS.-H. BERGH, New Y ork, N. Y. The in
strument is for use in slaughtering animals, 
notably cattle, and is arranged to permit of 
forcibly projecting a j avelin ' Into the brain 
of the animal with a view to p roduce almost 
instant and painless death, thus rendering the 
slaughtering humane and obviating any mis
directed or abortive blows against the head of 
the animal. 

E. atl'ordlng agreeable exercise, and also amuse
JONES, Flume, Austria-Hungary. '.l. oe metal ment to the players and those Interested In the 

SELF-PROPELLED TORPEI)(>. - A. 

cage forming the casing, and the cage of the 
motor, comprises at the lower part an excess 

Heating and Lighting. thickness extending throughout Its entire 
B O ILER-CLEANER.-H. C. FABRI, Sld- l ength, in order that by Increasing the stability 

boardj o, Soerabaya, Java. The cleaner has ad- of the torpedo and the rigidity of Its shell In 
justable steam conduits p rovided with a plural- this way, the steadying ballast and the angle 
ity of nozzles arranged to be directed toward I rons for reinforcing the casing may be dis
the boiler tubes and permitting steam to pensed with wholly or p artlaJly, with the 
escape in jets to remove the soot, ashes, and object of diminishing the weight of the tor
other accumulations upon the tubes, and pedo, while rendering the casing capable of 
further having means for introducing steam resisting corrosion for a longer period. 
into the conduits, and means for adjusting the FLY ING-MACHINK-H. B EA, Jersey City, .  
conduits to direct the steam jets in differ�nt N. J.  The aim in this case Is to provide an 
directions, the conduits being located in re- s eronef or flying machine of the heavier-than
cesses In walls of the boiler to p rotect the I air type; and arranged to permit the operator 
,conduits from �ases of combustion. to readily control the working parts for rals-

game. 

Pertaining to Vehicles. 

SHOCK-ABSORBER.-G. R. ROGERS , New 
York, N. Y. The invention relates more par
ticularly to a shock absorber Including an 
inflated pneumatic cushion acting In conjunc
tion with the springs of the vehicle. The 
object is to provide a pneumatic cushion and 
inclOSing casing therefor, so constructed as to 
render the absorber readily adaptable to any 
form of vehicle already In use. 

NOTFl.-Copies of any of these patents will 
be furnished by Munn & CO. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 
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Full hints to correspondents were printed at 
the head of this column in the issue of Novem
ber 14 or will be sent by mail on request. 

NEW BOOKS, ETC. 

THE STEAM TURBINE. By James Ambrose 
Moyer, S.B. , A.M. New York : John 
Wiley & Sons, 1908. 8vo. ; pp. 370 ;  
225 ill. Price, $ 4  net. 

It is the aim of the author to give what 
practical engineers and students desire to know 
about the steam turbine and not merely a 
resume of as much of thermodynamics and 
mechanics as is necessary coupled with particu-
lars from manufacturers' catalogues. The re-

( 12008 ) S. L. D. asks : In your col- suit, while essentially a book for the engineer 
umn "Answers to Inquiries" will you oblige a is eminently practical, more for the designer 
45-year reader of the SCIENTIFIC AMERICAN by and builder than for the theoretical mathe
stating scientists' explanation of the great matician and s'ufficiently lucid to be interesting 
weight of the earth ? Astronomers say the to the amateur. Nothing could be clearer, for 
whole weight is 5 'h  times that of water : viz., instance, than the author's explanation o f  the 
about 344 pounds per cubic foot. Marble and difference between impulse and reaction tur
the densest granite rarely exceed 1 80 pounds bines in the accepted c ommercial sense of those 
per cubic foot. By far the largest part of the \ names, a distinction so confusing to many on 
earth known to man is much less in weigh t account of the misleading nature of the terms, 
than granite ; for example, water: earths of all p ractically all successful turbines using both 
kinds, coal, all woods, etc. If astronomers are impulse and reaction in their exact sense The 
correct, a few hundred miles down and thence summary of the difficulties of design for gas 
to the center of the earth there must be great I turbines is  also admirably clear. The rapidity 
density of matter. A. It  is true that the aver- of recent developments .is perhaps best shown 
age density of the materials on the earth's by the introduction almost without comment 
surface is not greater than three times that of of entropy diagrams laid out in lines o f  
water. T h e  weight o f  a cubic foot of such constant superheat instead of i n  constant tem
materials then is not far from 180 pounds per perature and by the quite unimpassioned as
cubic foot. Your inference is the only possible sumption that n o  reciprocating engines wlll in 
one,  that the interior of the earth is much future be used for large electric power plants. 
heavier than the surface portions. Nor is this The. presentation of the most important state
any different from what would b e  expected, if ments in bold-faced type is an innovation 
Gnce the earth were fluid. At that time the reminiscent of advertising circulars, but is use
heavier substances sank t o  the bottom of the ful in making the subjects visible at a glance. 
fluid mass, and are a t  present nearer the cen- PEERLESS ALASKA. Our Cache Near the 
ter of the earth. Pole. By Charles Hallock, M.A, New 

( 12009 ) E. E. W. asks : In correspond- York : Broadway Publishing Com-
ing with an electrical dealer about hand-power pany, 1908.  16mo. ; pp. 224. Price, 
for running a 75-watt dynamo, he said that it $1.25.  
could n o t  be run by hand-powe'r, it was t o o  This is M r .  Hallock's latest work, written 
large. This dynamo at 1 ,400 R. P. M. will in his 75th year. It is a timely and very 
furnish 15 to 20 volts ; at 2,000 R. P. M. will entertaining volume of 250 pages, c omprising 
furnish 40 to 50 volts. In a circular I have a comprehensive outline of the physiography, 
there is a 75-watt dynamo advertised. This ethnology, natural history, products, railroads; 
dynamo will furnish an alternating and direct government enterprises, experimental farms, 
current at the same time or separs.te. I t  wlll and economic resources of Alaska and its de
run as a motor on a direct current and at the velopment from cession to date, and furnishes 
same time furnish an alternating current to a useful and trustworthy vade mecum for in
light lamps by. In all other respects it is the tending homesteaders, miners, mushers, com
same except in design. The questions in my mercial fishermen, sportsmen, missionaries, and 
mind are why cannot the first dynamo be run all persons interested in its settlement and ad
by hand-power if the one can that I last de- vancement. There is an introductory send-off 
scribed ? Does it take more power to run a by Rev. Sheldon Jackson, of the U. S .  B ureau 
dynamo as you increase the amount of current of Education, vouching for its accuracy and 
or the voltage ? If a dynamo is run at a higher scope. 
speed than it was designed to run, would ther!> LABORATORY ARTS . By George H. Wool-
be a higher voltage or amperage ? A. A 75- latt, Ph.D., F.I.C. New York : Long-
watt dynamo can be run by hand, by one-man mans, Green & Co., 1908. ' 12mo. ; pp. 
power, for a while. It is  one-tenth h orse-power. 192 ; 119 diagrams. 
And a strong man can exert more power than 
that for a short time. It matters not how the 
75 watts are made up-l ampere at 75 volts, 
or 3 amperes at 25 volts, or any combination 
which gives 75 for a product. Power is in 
w atts, and these are the product of volts and 
amperes. If the speed of a dynamo is increased 
the volts are increased, but the amperes re
main the same. All the amperes flow which 
the resistance allows to flow. The volts de
pend upon the rate of cutting lines of force by 
the revolving armature. This is increased by 
increased speed. But if 1 ,400 turns per minute 
give 11'i volts, 2,000 turn s per minute can only 
give 22 volts, and not 40 volts as you give it. 

( 12010 ) J. A. B. asks : 1. What ar') 
the underlying principles of cloud electricity, 
that is , where do the clouds obtain their elec
trical energy, and how ? A.  The mode of the 
production of electricity in the atmosphere is 
not yet well understood. N o  theory completely 
explains all the facts. 2 .  What is the cause 
of lightning and thunder ? A. Lightning is due 
to an electric discharge between two oppositely 
electrified masses of clouds. Thunder is the 
sound produced by the shock of the air rushing 
back again into the space through which the 
lightning has just passed. 3 .  Why are not all 
clouds accompanied by lightning ? A.  All 
clouds do not p roduce lightning because they 
are not sufficiently electrified to pierce the 
air between them s.nd the earth. 4.  Do all 
clouds pos'Sess electricity ? A. All clouds are 
electrified, so is the air at all times. 5 .  Are 
lightning clouds laden with electricity before 
there is any lightning flash, or is lightning 
caused by the friction of the clouds ? A .  Thun
der clouds are more highly electrified than 
other clouds. Light from the electric discharge 
is due to the heating of the air through which 
the lightning flashes. 6.  What are clouds ? 
A. Clouds are composed of drops of water in 
the air. These drops always falL as do any 
other drops, but they may evaporate and dis
appear before they reach the earth. They may 
be kept up by currents of air under the clouds, 
raising them and keeping them from coming 
through to the earth. Otherwise it would rain 
every time a cloud passes overhead. 7. Steam 
circulating in pipes condenses and again be
comes water. Then why is it that steam es
caping into the cold atmosphere rises and 
finally becomes invisible ?  WlIy does it not con
dense and fall back to the earth in the form of 
water ? A. Clouds are not yapor or steam, but 
actual drops of water. Steam when it comes 
out of a pipe and is seen as a cloud is no 
longer steam but drops of water. If these 
drops disappear, it is because they evaporate 
into the air. They often fall as water, wetting 
the ground below. You would profit by reading 
'Some good book on meteorology. Waldo's 
" Meteorology" is good. We can send it for 
$1. 75 by mail, 

This is a teacher's handbook, adapted par
ticularly for the science teacher who has to 
take care of and repair his own in struments. 
The work is thoroughly p ractical, and is based 
upon the personal experience of the author in 
caring for his laboratory apparatus. The 
book abounds with useful suggestions, which 
clearly show the resourcefulness of the author. 
The purpose is not to show the standard trade 
methods, but the best way for the man of 
limited sklll and a poor equipment of tools to 
make the necessary repairs. 

Legal Notices 

P A T E N T S 
INVENTORS are Invited to communicate "Cith 

Munn & Co .. 361 Broadway, �ew York. or 
6�a F Street, 'Yashington, D. C . ,  In regard 
to securing valid patent protection for tb elr in
ventions, Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents seCl!red. 

We undertake all Patent, Trade-Mark and 
Copyright Practice, both before the Patent 

Office and the Courts. aud we have speCial facili
ties for bandling Infringement and other suits in 
Federal and State jnrisdictions. 

A Free Opinion as to th e probable patenta
b11ity of an invention will be readily given to any 
inventor furnishing us with a model or skf'tch and 
a brief descriptlon of the device tn question. All 
communicatiolls are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Every patent secured t hrough us receives 
special notice in the Scientific American. 

Ours is the 0lde�t �ency for securing patents ; 
it was established over sixty years ago. 

M U N N  & CO. ,  3 6 1 Broadway, N ew York 
Branch Office, 6 2 6  F S t . ,  Washi ngton, D. C, 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

February 2, 1 909, 

A N D  E A C H  B E A R I N O  T H A T  D A T E  
[See note at end of list ahout copies of these patents.] 

Adding machine, C. N. McFarland . . . . . • • . .  911,060 
Adhesive applying apparatus, W. N .  Moore. 911,253 
Advertising apparatus, A. S. Spelgel . . . • . . . .  911 ,561 
Air, device for treating the human body 

wltb heated, D. Tyrnauer . . .  _ . . . . . . . .  911,185 
Air Inlet and beer outlet bung hole appa-

ratus. J. H. Flach, et al . . . . . . . . . . . . . . 911 ,2211 

Alcohol from liquor �asks or barrels, re.-
covering waste, A. Berg . . . . . . . . . . . . . . . . 911 ,367 

Alkaline earth cyanide, saponification of, K • .  
Bosch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  911,468 

Amusement device, J. W. McCann . . . . . . . . . . 9 1 1 , 428 
Anchor, land, W. Jay . . . . . . . . . . . . . . . . . . . . .  91 1 ,504 
Annular burner, L. H. Brinkman . . . . . . . . . . 911 , 373 
Atmospheric electricity, apparatus for col-

lecting, W. I .  Pennock . . . . . . . . . . . . . . . . 9 1 1 , 260 
Audiphone transm!tter, C. E . .  Williams , . . .  9 1 1 , 101 
Automobile starting devj.:�e, R. E. Drachen-

herg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  911 ,480 
Automobile steering gear, G .  Geer . . . . . . . . 911,489 
Awning fixture, F.  Bailey . . . . . . . . . . . . . . . . 9 1 1 , 535 
Ax, detachable, J. Ryan . . . . . . . . . . . . . . . , . .  911,075 
Baling machine wire tier, Gregory & Sias . 911 .391 
Ballot marking gu:de, L. A .  Wilkinson . . . . . . 91 1 , 100 
Ballot pouch. N. Beman . . . . . . . . . . . . . . . . . . . . 91 1 , 286 
Banana carrier, A. Look . . . . . . . . . . . . . . . . . . 91 1 , 508 
Band stamp, A. H. Merrill . . . . . . . . . . . . . . . .  9 1 1 , 424 
BanjO, I .  Fillman . . . . . . . . . . . . . . . . . . . . . . . .  911 ,484 
Bank check and draft system, B. E. Buck-

master . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  911,374 
Bar. See Deformed bar. 
Barber' s  chair reclining mechanism, E. E. 

Koken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911,135 
Barber ' s  pole,  E. E .  Koken . . . . . . . . . . . . . . . . 911 ,134 
Bath cabinet, T. Papworth . . • • . . . . . . . . . . . . 911,434 
Battery plate . storage, E. W. Smith . . . . . . . 9 1 1 , 1 68 
Bearing, friction, C: J. Lang . . • . . . . . . . . . . .  911,412 
Bed and sofa, convertible, J,  W. Campbell . . 9 1 1 , 205 
Bed, davenport. G. A. Mellon . . . . . . . . . . . . . . 911,316 
Bedstead, G. T. Bouslog . . . . . . . . . . . . . . . . . .  9 1 1 ,370 
Bedstead brace, R. H. Parker . . . . . . . . . . . . . . 9 1 1 , 325 
Beer cooler, J. D. Hendrix . . . . . . . . . . . . . . . . 9 1 1 ,405 
Beet topper, W. B.  Baldwin . . . . . . . . . . . . . . 911,197 
Bellows, pumping, R. W. Pain . . . . . . . . . . .  911 ,065 
Belt clasp, C. W. Powell . . . . . . • . . . . . . . . . . .  91 1 , 329 
Bench and chair, combined, T. D. Montague 911,319 
Bench clamp, S. J. Chambers . . . . . . . . . . . . . . 911 ,028 
Binder, loose leaf, R.  K rumming . • . . • . . . . •  91 1 ,049 
Binder, temporary, H. Herdegen . . . . . . . . . . .  91 1 , 396 
Boiler, F. S .  Bean . . . . . . . . . . . . . . . . . . . . . . . .  911 ,023 
Boiler batHe. water tube, L. Woerner . . . . .  91 1 ,281 
Boiler flue cleaner, J. C. Ross . . . . . . . . . . . . . .  911 ,333 
Boiler furnace, stf'am, G. A. Bn Miller . . . .  911 ,473 
Boiler sheets, means for connecting flues to, 

S. W. Howell . . . . . . . . . . . . . . . . . . . . . . . . 911,397 
Book leaf, P. Hansen _ . . . . . . . . . . . . . . . . . . . 911 ,039 
Book, loose leaf, J. Griesinger . . . . . . . . . . . .  9 1 1 , 125 
Boot or shoe, C.  L. Blaisdell . . . . . . . . . . . . . .  91 1 ,025 
Brake shoe, W. B. Goodwin . . . . . . . . . . . . . .  91 1 , 393 
Briquet press, O. Zimmermann . . . . . . . . . . , .  91 1 , 104 
Brooder, chicken, H. G. Hoops . . . . . . . . . . . .  91 1 , 500 
Broom head, H. V. Wllklns . . . . . . . . . . . . . . 9 1 1 , 466 
Broom moistener, T. Meyer . . . . . . . . . . . . . . . 911 ,514 
Buffing machine, E.  E.  Perrers . • . . . • • . . . . . .  9 1 1 ,261 
Building block mold. Box & Brown . . . . . . . . . 91 1 , 1 10 
Bung cutting machine, C. W. Kincaid . . . , . .  911 , 308 
Burial vault door, F. S. Wisterman . . . . . . . .  911 , 1 89 
Bust supporter, E. A. Busby . . . . . . . . . . . . . . . . 9 1 1 , 204 
Cabinet, kitchen. Ribley & Clark . . . . . . . . . .  9 1 1 , 1 59 
Cable grip, T. W, Tiley . . . . . . . . . . . . . . . . . .  91 1 ,460 
Calcareous artificial stone substances by 

means of carbonic acid, hardening, 
Schwanenberg & Rinne . . . . . . . . . . . . . . . 9 1 1 , 547 

Can opener, A .  M. Russell . . . . . . . . . . . . . . . .  9 1 1 ,449 
Candy cutter, Lane & Schmand . . . . . . . . . . .  91 1 ,410 
Cap, 1. Pachner . . . . . . . . . . . . . . . . . .  9 1 1 , 432, 9 1 1 ,433 
Car bumper or the like, Schrader & Leonard 9 1 1 , 1 66 
Car coupling, W. S. Schroeder . . . . . . . . . . . . 911 ,526 
Car draft gear, railway, H . M. Pflager . . . . 9 1 1 , 264 
Car, dumping, R. G. Taylor ; . . . . . . . . . . . .  9 1 1 , 090 
Car grain door, B. F. Owens . . . . . . . . . . . . . . . .  9 1 1 , 52 1  
C a r  hand brake, railway, E. A. Barber . . . . . . 911, 285 
Car, push, G .  C . Wortman . . . . . . . . . . . . . . . . . 91 1 , 191 
Car seating, J1. B .  Kilburn . . . . . . . . . . . . . . . . .  9 1 1 ,246 
Car stake holder, logging and platform , W. 

T. Edney . . . . . . . .  . ,  . . . . . . . . . . . . . . . . . . .  91 1 ,555 
Car stop, J. T. Howell . . . . . . . . . . . . . . . . . . 9 1 1 , 501 
Car understructure, passenger, .T. F. Streib . 91 1 . 343 
Carbureter, A .  J. Abel . . . . . . . . . . . . . . . . . . . .  911 , 105 
Carbureter, F .  H.  Otis . . . . . . . . . . . . . . . . . . . .  9 1 1 , 153 
Carbureter, A. Weiland . . . . . . . . . . . . . . . . . . 91 1 , 349 
Card holding stand, revolving, E,  0. , Doug-

las . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 1 ,385 
Card or paper holder, W. H. Berne . . . . . . . •  9 1 1 ,287 
Card take up mechanism, j acquard, .T. A. 

Groebll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 1 , 236 
Carpet stretcher, Selpe & Grieshaber . . . . . .  911 ,179 
Carrier. W. G. Beatty . . . . . . . . . . . . . . . . . . . . 9 1 1 , 284 
Cart, T. E. Daly . . . . . . . . . . . . . . . . . . . . . . . . 91 1 ,212 
Caster for tubular legs for furniture, A. B.  

Dlss . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 1 ,213,  91 1 ,214 
Cattle guard, J.  L. Crouch . . . . . . . . . . . . . . . 911,211 
Chain, sprocket, G. M. Pierson . • . . . . . . . . . .  911 ,266 
Chair and shoe polishing cabinet, combined , 

A . Soderling . . . . . . . . .  , . . . . . . . . . . . . . . . 911 ,082 
Channeling and grooving knife, B. F. Mayo . 9 1 1 , 5 1 2  
Chart, Stites & Yates . . . . . . . . . . . . . . . . . . . .  911 ,083 
Cheese holding board. C. P. Mee . . . . . . . . . .  91 1 , 145 
Cigar moistener, J.  H .  Glatt . . . . . . . . . . . . . . . 911,392 
Cigarette or cigar box. A.  Kocbenthal, et aI, 9 1 1 , 248 
Clock, watch, etc . ,  friction spring, F. R .  

Alford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911 ,534 
Closet seat,  D. A. Ebinger . . . . . . . . . . . . . . . . .  91 1 ,220 
Closure, W. R. Comings . . . . . . . . . . . . . . . .  _ .  911 ,380 
Cloth feeding attachment for tentering ma-

chines, C. F .  Gegenheimer . . . . . . . . . . . .  91 1 ,490 
Cloth treating apparatus, H, L. Gantt . . . . . 911 ,560 
Clothes drier. A. W. Rlngblom . . . . . . . . . . . .  91 1 , 160 
Clutcb, friction, F. J.  Lemley . . . . . . . . . . . . 911,415 
Coal mines and otber places, respiration 

apparatus for use in, W. E .  Garfortb . .  911 , 389 
Cock, compression stop and waste, R. W. 

Beaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911 ,365 
Cock, gage, G. W. Collin . . , . . . . . . . . . .  , . .  911 ,379 
Coin detector for slot machines, spurious, 

F. W. KlIneman . . . . " . . . . . . . . . . . . . . . .  9 1 1 . 247 
Coin holder, J. Fackenberg . . . . . . . . . . . . . . 911 , 539 
Coin holder, decorat�d, C. So Ma rsh . . . . . . . .  9 1 1 , 509 
Coin receptacle and delivering device, A. 

E. Smitb . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  91 1 ,274 
Collapsible box, P. Henrich . . . . . . . . . . . . . . . .  91 1 , 304 
Collar attachment. C .  R. Current . . . . . . . . . .  91 1 ,295 
Collar, clamp. J. H. Gately . . . . . . . . . . . . . . .  91 1 , 124 

, Collar supporter, :T. A. Doran . . . . . . . . . . . . .  911 ,216 
Collector ring and clamping plate, Smoot & 

Hertz . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . 911 . 081 
Combination lock, H. M. McDonald . . . . . . . . 911 , 1 50 
Controller, H. W. Ch�ney . . . . . . . . . . . . . . . . . .  911 .029 
Controller, H. C. Marmon . . . . . . . . . . . . . . .  91 1 ,419 
Controller and circuit closer, combined, D. 

C, Cookingbam . . . . . . . . . . . . . . . . .  " . . . . .  911 ,030 
Coop, collapsible chicken, R. E. Laidley . . . .  9 1 1 , 136 
Cork pulling devloe, C.  C .  Call  . . . . . . . . . . . .  911 ,292 
Corn h�ader, L. J. ,  Jr. , & F. R. O. Gehr. 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 1 ,302 
Cotton cbopper, J. A. Fuller . . . . . . . . . . . . . . 9 1 1 , 487 
Cotton gin rib, J. T. Fuller . . . . . . . . . . . . . .  91 1 , 034 
Counting r nd bottling machine, W. H. 

Froggatt, Jr. . . . . . . . . . . . . . . . . . . . . . . . .  911 , 556 
Crane. adjustable counterbalance radius, 

W. Van Wle . . . .  " . . . . . . . . . . . . . . . . . . . .  911 ,093 
Crank hanger, D .  B.  Stephenson . . . . . . . . . . . . 911 , 17 4  
Crate , knockdown, C .  A. Smith . . . . . . . . . . 9 1 1 , 276 
Creeper, anti-rail, G. S .  Zabnis(lr . . . . . . . . . .  9 1 1 .H56 
Crucible furnace, E .  H. Schwartz . . . . . . . . .  911 ,271 
CutI: attacher, J. L .  Parker . . . • • • • • • • . . . .  91 1 , 155 
Cultivator, W. L, Paul . . . . . . . . . . . . . . . . . . . .  911,067 
Cultivator, wheeled, G,  N. Hypse . . . . . . . . . 911 , 128 
Curtain fixture, C .  F. Dawson . . . . . . . . . . . .  911,383 
Curtain pole, J. P. Reed . . " . . . . . . . . . . . . . .  911 ,444 
Cushion, E_ G. Budd . . . . . . . . . . . . . . . . . . . . . .  911 ,201 
Cylinder mold , closed. II, Brinker . . . . . . . . .  911 , 372 
Deformed bar. F .  V, McMullin . . . . . . . . . . . .  911 , 062 
Dental bandpiece, R. M. Mayes . . . . . . . . . . 9 1 1 ,510 
Dephlegmator, J. MacKaye . . . . . . . . . . . . . . 911,311 
Desk attachment, M. L. Walters . . . . . . . . . . 91 1 , 097 
Dlsb washing machine, O. S .  Le� . . . . . . . . . . 9 1 1 , 052 
Disinfecting apparatus. W. H. Rose . . . . . . . .  911 , 331 
Disk drill, C, H. Pelton . . . . . . . . . . . . . . . . . . 91 1 , 259 
Disk holder or rest. P.  Ller . . . . .. . . . . . . . . 911 ,507 
Door holder, Robinson & Dean . . . . .. . . . . . . . . .  911 , 074 
Door operator, W. Harris . . . . . . . . . . : . . . . . . .  911 , 496 
Door lock and burglar alarm, combined, T. 

W. Smitb . . . . . . .  , . . . . . . . . . . . . . . . . . . . . 91 1 ,080 
Door roller SUPfort, sliding, D. C. Edmond-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  911 , 554 
Door stop, F. D . Melvill . . . . . . . . . . . . . . . . . .  911, 423 
Doors of public buildings, means for auto· 

matlcally openln !!, St�venson & �forgan . 911 , 1 75 
Doors for public buildings. means for auto

matically unlocking, T. A. Stevenson. 
911 ,176, 911 ,177 

Drill disks or plows, m�ans for raising and 
lowering, W. E. Burks . . . . . . . . . . . . . . . .  911,474 

Drill lubrication, rock, Thbmpson & Mackie . '  911 , 1 80 
Dye, red mono-azo, · E. lfirichs . . . . . . . . . . . .  911 , 186 
Dynamite heater, A .  H. Vannauker . . • • . . . .  911,463 
Earth excavator, H. W, King . . . . . . . . . . . .  911,131 
Egg carton, W. B. Le Bourgeois . . . . . . . . .  911,051 
Electric accnmulators, agglutlnlzlng active 

material for, Marino & Barton-Wright .  911,141 

Electric battery holder and battery, G. L. 
Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 1 , 52 2  

Electric irons, heating applia nces, and the 
like, contact plug for, R.  G. Pheysey _ .  911 , 439 

Electric light bracket, W. Roessler . . . . . . . . 9 1 1 , 447 
Electric machine, dynamo, H. A. Balcome . . 9 1 1 , 364 
Electric relay, F. Townsend . . . . . . . . . . . . . . . .  911 , 549 
Electric terminal clip, W. E. Dow . . . . . . . . . .  91 1 , 032 
Electric wiring cleat, R. McLen nan . . . . . . . 9 1 1 , 429 
Electrical wires, cables, and conduits, con· 

nector for, R. "'. Pittman . . . . . . . . . . . .  9 1 1 , 267 
Elevator controlling mechanism, F. E.  

Turner . . . " . . . . . . . . . . . . . . . . . . . . .  " . . . .  9 1 1 , 184 
Elevator door safety device, H. A. McGrory 91 1 , 323 
Elevator indicator, J. D.  Griffen • • . . . . . . . . .  9 1 1 , 303 
Embroidering machine jacquard mechanism, 

J. A. Groebli . . . . . . . . . . . . . . . . . . . . . . . .  9 1 1 , 234 
Embroidering m achine stop mechanism, .T. 

A. Groebll . . . . . . . . . . . . . . , . . . .  _ . . .  , , ' . .  9 1 1 . 235 
Engine brake mechanism., traction, J .  & M. 

Mlnnaugh . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  911 , 148 
Engine cooling fan, explosion, E .  V. Cros-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 1 , 382 
Engine coupling, traction, W. J. Stenger . . . . 9 1 1 , 456 
Envelop, F. Peterson • . • . • • • • . . • • • • . • . . • . . •  911 ,263 
Exterior operating machine, J. F. Ohmer . . . . 9 1 1 , 517 
Fare register, J. F. Obmer . . . . . . . . . . . . . . . .  911 , 518 
Fare rE'gister and recorder, Ohm-er & Briden-

baugh . . _ . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  911 ,520 
Fare register, means for electrically opera t

lng the operating mechanism of a,  J. F. 
Obmer . . . . . . . . . . . . . . . . . . . _ . . . . . . .  " . . .  !l11 . 519 

Fertilizers, making completf>, J. R. Young . .  9 1 1 , 283 
Fiber cleaning and preparing apparatus, J. 

K. Toles . . . . . . . . . . . . . . . . . . . . . . . . .  " ,  . .  9 1 1 . 529 
Fiber COiling and packing machine, R. Daw-

son . . . . . . . . . . . . . . . . . . . . . . . " . .  , , .  . . . . .  9 1 1 , 297 
Field ration mess kit, G. H. pr('�ton . . . . . . 9 1 1 , 442 
Fire hydrant emergency coupling, J. B .  

Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 1 , 123 
Firearm, A.  J, Aubrey . . . . . . . . . . . . . . . . . . . .  9 1 1 , 362 
Fireman's mask, R. E. Cheesman . . . . . . . . . . 9 1 1 , 476 
Fish hook, A.  S. Hickey . . . . . . . . . . . . . . . . .  9 1 1 , 04() 
Fish Iron, Schroder & Christiansen . . . . . . . . .  91 1 , 1 67 
Fishing rod, W. J. Far.r . . . . . . . . , . . . . . . . . .  9 1 1 , 1 19 
�'Isbing rod attacbment, H . H. Crosier . . . . . 9 1 1 , 117 
Fixture support, M. W. Pitner . . . . . . . . . . . .  91 1 , 441 
Flood gate, J'. M. Burkett . . . . . . . . . . . . . . . . 9 1 1 , 290 
Floor scraping machine, A. Schwenke . . . . . .  9 1 1 ,272 
Flower stand, adjustable, F .  H .  Moore . . . . .  9 1 1 , 149 
Flue expander and cutter, V. Stavenik . . . . . 9 1 1 , 172 
Fly wheel, R. W. Guilford . . . . . . . . . . . . . . . .  911 ,540 
F:.:lding and wrapping machine. C. O,vens . . 91 1 . 54� 
Folding chair, H. C. Forshay . . . • . • . . . . . . . .  911 , 22� 
Foot register, F .  C. Parker . . . . . . . . . . • . . . . .  9 1 1 , 436 
Frame. See Lantern frame. 
Fruit and vegetable masher, J. S.  Beien-

burg . . . . , . . . . . • • . . . . . . . . . . . . . . . . . . . . . .  911 , 108 
Furnace, D. Johnson . . . . . . . . . . . . . . . . . . . .  , , .  9 1 1 , 400 
Furnace, J. A. Bradburn . . . . . . . . . . . . . . . . . .  9 1 1 , 550 
Furniture, F, P. Grode . . . . . . . . . . . . . . . . . . . 91 1 . 233 
I?use mounting, J. J. Lyng . . . . . . . . . . . . . . . .  91 1 , 055 
Gambrel hook, J.  L .  Smith . .  " . . . . . . . . . . . .  91 1 , 079 
Garbage burner, .T. A. Burwell . . . . . . . . . . . 9 1 1 , 375 
Garment fit ting device, M.  1\1. Johnson , 

91 1 , 045. 9 1 1 , 046 
Garment wrapper and protector, L. W. 

Wilms ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 1 , 278 
Ga s  burner and water heater for rangeH, 

combined, a. Van Buren . . . . . . . . . . . . . . . 91 1 ,347 
Gas hose attacbment, P. Maggio . . . . . . . . . .  91 1 ,250 
Gas, purifying, E.  L. Hall . , . . . . . . . . . . . .  , .  9 1 1 , 494 
Gas service pipe automatic injector, W. E. 

Vaugbn . . . . . , . . .  , . . . . . . . .  , . .  , . . . . . . . . .  911 .464 
Gas storage apparatus, liquefied, 1\1. ChasE' . 911 ,294 
Generator, M. W. Pitner . . . . . . .  ; . . . . . . . . . .  9 1 1 . 440 
Glass cutt�r, W. G. Stebbins . . . . . , . . . . . . . .  9 1 1 ,342 
Glasses, touri st 'A .  .r. �L Faehrmann . . . . . . .  91 1 . 4R� 
Glue tester, E. S.  Smith . . . . , . . . . . . . .  , . . . .  911 ,277 
Gongs, etc. , mechanism for, H.  E. Reeye 

• reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Grain reducing machinp, C. Jaquet . . . . . . .  . 
Grass cutter, F. Nash . . . . . . . . . . . . . . . . . . .  . 
Grinding machine, C. 1\f. Conradson . . . . . . .  . 
Grinding mill , C. N. McLaughlin . .  , . . . . " , 
GUD, air, Markham & Roe . . . . . . . . . . . . . . .  . 
Hair and wool dipper, electrically actuated, 

12,914 
9 1 1 , 044 
9 1 1 , 51 6  
911 , 210 
911 ,061 
911 ,056 

H. Luense . . . . . . . . .  _ . . . . . . .  , . . . . . . .  , . .  911 , 1 39 
Halter, J. E. GrUen . . . . . . . . . . . . . . . . _ . . . . .  9 1 1 ,232 
Harness saddle, C. H. Grings . . . . . . . . . .  " . .  911 , 037 
Harness winker, M. J. Rau . .  , . . . . . . . . . . . . .  91 1 , 443 
Hasp lock, W. F, Hunt . . . . . . . . . .  . ,  . . . . . .  911 , 502 
Hat, coat, and umbrella rack. C.  E.  G u rnp r .  9 1 1 .0:-H) 
Headlight operating device, F.  A .  Hamm, . . 911 ,394 
Heater, Plank & �'ulghum . . . . . . . . . . . . . . , .  9 1 1 , 328 
Heating system. low pressure steam and 

analogous, B .  R. Doody . . . . . . . . . . . . . . . 91 1 , 21 n 
Heel, M. H. Finn . . . . . . . . . . . . . . . . . . . . . . " 9 1 1 . 1 2 0  
Hinge, H. Lange . . . . . . . . . . . . . . . . . . . . . . . . . 91 1 . 1 37 
lIorse checking means, T. Todisco . . . . . . . . . . fn l . 1 8� 
Horse releaser. Louviere & Broussard . . . . . . 91 1 . 3 1 0  
Husking roller, G. H .  Gehrking . . . . . . . . . . 91 1 . 390 
Hydrocarbon engine. R. C. Lewis . . . . . . . . . .  911 , 138 
Hydrometer and profile recording machine, 

A. Mercau . . . . . . . . . . . . . . . . . . . . . . . . . , . .  91 1 , 1 46 
Ice cream freezer. H. Viedt . . . . . . . . . . . . . . .  9 1 1 , 348 
Ice, making and harvesting plate, D.  J. 

Havenstrlte . . . . . . ,  . . . . . . . . . . . . . . . . . . . .  91 1 , 238 
Ignition timer, L. B.  Shivers . . . .  , . . . . . . . . .  9 1 1 , 527 
Indicator luminous substance, A. Junghal H L . 9 1 1 , 401 
Induction motor and generator, R . D. Mer-

shon . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  91 1 , 1 47 
Ink, stenciling, C. E. P�ll�w . . . . . . . . , . . . . .  911 ,327 
Inlaying, ornamenting, and case haropning 

metallic surfaces, S. 0. Cowper-Coles . . !) 1 1 . 1 1 6  
Internal combustion ('TI(dne, Tait & Ellis . . . . 91 1 , 345 
.Jar cover fastening, ".T. A. Bostwick . . . . . .  91 1 . 280 
Journal bearing, W. J. Fisher . . . . . . . .  " . . . .  9 1 1 , 2U 
Journal box dust guard, G. L.  Mansfield . . . .  91 1 . 3 1 3  
Junction b o x ,  Charters & Bardwell . . . . . . . . . 91 1 .29� 
Kettle still . A.  W, Blunden . . . . . . . . . . . . . . . .  91 1 .467 
Label coating marhine, G. E. Inman . . . . . . 91 1 ,241 
Lamp carbon holder, electric. C.  J. Lang . .  9 1 1 . 4 1 1  
I,amp headligbt.  a r c ,  B ,  B. L a c y  . . . . . . . . . . 91 1 , 409 
Lamp socket. multipl�, L. .T. Ca stonguay . .  9 1 1 , 475 
Lantern attacbment, O. A. Willett . . . . . . . . .  91 1 . 533 
Lantern frame, H. S. Boode . . . . . . . . . . . . . . . 91 1 , 369 
Lantern, tubular, F. K. Wright . . . . . . . . , .  91 1 .282 
Lantern. tubular, C .  L.  Betts . . . . . . . . . . . . . 911 ,288 
Lawn trimmer, H. .T. Rob�r . . . . . . .  , . . . . . .  911 ,073 
Leather product and making the same, H. 

Mackay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 1 , 1 40 
Leg, artificial, O. A. Watson . . . . . . . . . .  , '  91 1 . 532 
Life guard, B. Lev . . . . . . . . . . . . . . . . . . . .  _ . .  91 1 . 053 
Lifting jack . . T. B. Taylor . . . . . . . . . . . . . . . .  , 91 1 , 089 
Light distributer, L. Stla.sny . . . . . . . . . . . .  , !l1l .458 
Link, fusible, G.  L. ROCkwood . . . . . . . . . . . .  91 1 . 1 62 
Linoleum, W. D. Snow . . . . . . . . . . . . . . . . . . . 91 1 . 340 
Linoleum, W. D. Snow, et a ! . , . . . . . . . .  , . ,  91 1 .341 
Litter carrier, A . . lenson . . . . . . . . . .  911 , 399. 91 1 , 558 
Lock, W. Rzymanski . . . . . . . . . . . . . . . . . . . . . .  9 1 1 , 088 
Lock ,  C. Zif'lenski . . . . . . . . . . . . . . . . . . . . . . . . 9 1 1 , 192 
I,ork key holder. E. A. Benjamin . . . . . . . . . 9 1 1 , 109 
Locomotive, G.  Hohner . . . .  " . . . . .  , . . . . . . . .  91 1 , 407 
Locomotive reverse shaft, articulated. G. Vl. 

, Henry, Jr. . .  . . . . . . . . . . . . . . . . . . . .  911 .395 
Locomotive sanding apparatus, C .  E. Rich-

ards . . . . . , . . . . . . . . . . . . . . . . . . . .  " . . .  , "  911 , 1 58 
Loom double batten. ribbon. C. S('hneider-

Gerster . . . . . . .  , . . . . . . . . . . . . . .  , . . . . . . . .  91 1 . 1 (\5 
Loom protection mechanism , J. Northrop . . .  9 1 1 , 152 
Loom protection mechanism, W. F. Draper . 91 1 . 2 1 9  
Loom shuttle, J. H. Morin . . . . . . . . . . . . . . 911 .058 
Loom shuttle motion, E. H. Ryon . . . . . , . . .  911 , 334 
Loom stopping mechanism , T. A. B.  Carver. 9 1 1 , 37R 
Lubricating apparatus. M. J, Maloney . . . . . .  91 1 , 418 
Mail pouch exchanging apparatus, A. Mon-

teith, et al . . . . . . . . . . . . . . . . . . . . . . . . . " 91 1 , 057 
Mantle and burner therefor, incandescent, 

D. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  . 
:\fanual planter, S. A. Sierra . . . . . . . . . . . . .  . 

1t-Ianure carrier. O. Rosenthal . . . . . . . . • • • • • . .  
Mntch receptacle, J. H. Evers . . . . . . . . . . .  . 
Match safe, J. Harbolshelmer . . . . . . . . . .  . . 
Matrix retainer. J. W. Ivory . . . . . . . . . . . . . .  . 
Metal founding anparatus. F. P. Johnes8 . .  
Mf\tal frame, G. N. Baker . . . . . . . . . . . • . . . . .  
Metals. etc" casting, F. Scbneider . . . . . . .  . . 

Meter box, H. E. McWane . . . . . . . . . . . . . . . .  . 
Milk can, G. M. Weeks . . . . . . . . . . . . . . . . .  . 
Milk pail, J. D. Perry . . . .  _ . . . . .. . . . . . . .  . .  

Milking _ apparatus, K. I. Lindstrom . . . . . . .  . 
Mine ventilating system , J. Quln . . . . . . . .  . .  

91 1 , �f\0 
91 1 , ,1 0 1  
911 .3H2 
91 1 . 482 
9 1 1 . 49" 
91 1 . 307 
911 .244 
91 1 , 195 
91 1 . 450 
911 . 256 
911 .465 
911 , 262 
91 1 , 41 6 
91 1 , 525 

Mining and track tool, combined, W. L, 
Groom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911 . 038 

Molding machine. D. Parks . . . . . . . . . . . . . . . .  911 .066 
Mop, A. F. Brown . . . . . . . . . . .  , . . . . . . . . . . . . .  911 , 1 99  
Mosquito bar holder, N.  L. Melancon . . . . . . . 911 ,422 
Motor boat steering device. H. J. Perkins . .  911,069 
Motor construction, Induction, H. F .  ElsbotI: 911,481 
Motor Ignition apparatus, multiple cylinder, 

B.  L. Lawton . . . . . . . . . . . . . . . . . . . . . . . .  , . 
Mower, W. T. Benbam . . . . . . . . . . . . . . . . . . .  . 
Mow�r fly-wheel attachment, ;" p, Frost, . , 

911,414 
911,366 
911,122 
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Classified Advertisements 
Advertising in this colnmn is 75 cents a line. No less 

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

READ THIS COLUMN CAREFl'LLY.-You will find 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we win send you the name and 
address of the party desiring the information. There 
18 no charge for this service. In every case it is 
necessary to give the number of tb e inquiry. 
Where manufacturers dO not respond promptly the 
inquiry may be repeated. MUN N & CO. 

B U S I N ESS O P P O RTU N IT I ES. 

Inquiry No. !-I922.-Wanted the address of Worth
ington Boiler Co. 

Inquh'y No. !-I92iJ.-For an explosive turbine or 
rotary gasoline engine 6 or 8 H. P., must have a. vertical 
sbart. 

Inquiry No. S926.-Wanted to buy a tree digger 
of steel plates which are forced down beside the tree 
and locked in position. 

Inquiry No. 892'7.-Wanted to buy an apparatus 
for sterilizing water at the tap by an ozonizer. 

Inquiry No. 892S.-For the manufacturer. of a 
����i:a��7 rf;,�r:�!�r12�1�:s���e��� the Scientific 

Inqu iry No. 8929.-For makers of automatic 
Ilates that can be opened without the driver of a vehi
cle getting out. 

Inquiry No. 8930.-For the address of tbe manu
facturers of revolving gasolIne motors. 

Inquiry No. 8931 .-For parties who manufacture tbe Western Stump Borer for boring stumps. 
InqnirY No. 8933.-Wanted to buy machinery for 

the manui:acture of hair mattresses. 
pa1�nR'l���.

RS
w��e�ni��a�w ;�i��B� gl�� Iuquiry N o .  �934.-Wanted to buy seal and book dress Inventors, Box 773. New York. of blank stock certificate. 

inqniry No. 886!-1.-Wanted to buy nickeloid for Inquiry No. 8936.-Wanted macbinery used to buttons. spin or wrap paper pencils in the manner that paper 
CORRESPONDENCE SOLICITED FROM MANU- pencils are made. 

g���:'
E

�����c1�"r'!,�!\
I
X���i: a�3'Br�':TbUPoi�vg,: liJ:�;:�fuY,;s� o. 893!-1.-For firms making rotary gaso· 

the Western States. Inquiry No. 8939.-For parties who build ammonia 
Inqniry No. 8!-169.-Wanted to buy straw making cold storage for eggs. machinery. Inquiry No. 8940.-Wanted to buy machine or EARN $2,000 to $5,000 a year.-We train members by , bender for rounding angle iron, flat iron and round end mati. free of charge, in the real estate, general broker- oblong tanks. 

�� a:u�c�:sf�
i
:e���

i.
ne

r-,�w
m
:!�0�gI1��f��n��Si��S�� Inquiry No. 8941 .-For manufacturers of ma-

and newspaper and maeazine correspondence, grant you chinery for making fiy screens. 
�:i�bb�;�l!lr:rc;:. �� W���s:'��e���g���er�sl:[� Inquiry No. 8942.-Wanted to buy apparatus to 
Co.Operative Assoc., Room 211, Times Bldg •• N. Y. City. enable anyone with rheumatism or otber causes to bold 

a penholder. 
Inquiry �o . 8S'74.-For manufacturers or Im- J • 

N 8943 W d rt bl b d porters of metal known 8S u Kaiserzium," cbi�:"'��Ybre:kjng sto�--;s �t�ns�aR?ng
aro:d ��f:�: 

STRANGE INVENTION.-Making agents rlch. Kor. To be worked by two or tbree men. 
�:gt:':,

S
�\�:�2'�ei'l� 1��kt"�r��0����B�I,2�e�.?:��: Inqniry No. 8944.--For the address of the manu-

vRssed 60 people. Boldoo. Hundreds averIWinil $6Oweekly. facturers of the king or lever collar button. 
F.xperience unnecessary. New field, fiO.OOO already sold, lnqnin No. S94iJ. -Wanted address of manufac-
t1�\�:

s
:�!�Q;��r�:t�:' ���ro��:lIf�.o��:n�::�I�g� turers of casana starch machinery" 

automatically. Allen Mfg. Co .. 1608 Allen Bldg.,Toledo.O. Inqniry No. "946.-For tbe address of manufac-
Inquiry No. !-I!-I7''7.-For manufacturers of convex turer or dealer of Floss cotton candy machme, 

�]as8 for pictures. 
CIGARETTE Making Machine. Agent. and dealers 

selling 1,000 montbly, profit $250. Machine wei�hs one 
ounce. fits vest pocket. Sample 5Oc. postpaid. Territory 
"iven. Esrich Mfl<. Co., 28 E. 23d St .. Box 25, New York. 

PAT E NTS FOR SALE. 

FOR S ALE for cash or lease on royalty. combination 
lister cultivator and disk harrow. Adjustable in every 
way and reversible. Simple construction. durable. easy 
to manufacture. J. E. Courtright, Independence, Kan. 

J n qniry N o. 88'7�.-For factory maKing paper out 
of peat. 

PATENT FISHING FLOAT. No. 862,853. outrigbt 
or on royalty. Best and quickest adjusted float out. 
Made of metal, WOOO or cork. Millions needed. Address 
Wm. N. Simmons, Pass Christian, Miss. . 

Inquiry No. "'!-ISiJ. - For manufacturers of tbe 
U Mystenous Ball " like that of Mr. Lepere's-a man ill 
a ball. 
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beaten. Cheaply made. readily sold at excellent profit 
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Inquiry No. 88S9.-Wanted to buy a machine 
which breaks and divides apricot stones. 

FO R SAL E.-Canadian Patents No. 114,0« and 109.752. 
Stovepipe locking devices. Can be applied to anv lenlotth 
stovepipe. Its application eUminates danger of flre from 
W�iJ�y�������lin��

e
xv��, ��le��:i\��: M1:�ess 

A. 
Inquiry No. 8!-190.-For manufacturers of a milk· 

ing- machine. 
FOR SALE on cash basis. Patent ;\'0. 9116,598 on Mail 

Delivenng Device, for use in connection with rural 1e .. 
!�:C78S. �J:�fs �.

o
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I nquiry No. 8!-194.-For manufacturers of an auto
matic camera for making photographs on pin trays, etc. 

FOR SALE.-Patent No. OOa.085. Lawn and Walk 
Edging Knife ; just out ; works five times faster than 
old system ; a money maker for this spring. F. Heather, 
Little Neck. L. I. 'L 

fnquiry No. 8!-19'7.-For the manufacturers of the Ii Lid on " can opener. 
FOR SALK -Patent Milk-bottle Receiver; entirely 

new bousehold device. Fully protected. Will be in 
���:�dd

e
��ge r���;�' Et��

ti
�:np��1:�:Y A��:es8
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Weisenberg. 1(8 Prospect Ave., Brooklyn. N. Y. 
Inqniry No. 8903. -For firms dealing in motor 

cars to suit Indian climate. 

til:� J��� �o�'*:�
t
h';;.�· tt\".!'; fo°'m���act���: 

Durable. Easy operated. Bales uniform. For further 
particular8� address V . .BIela, Panna Maria, Tex. 

Inqniry No. 8904.-Wanted to buy new or second 
hand machinery for making h bow type." mouse and 
rat trap springS and wire parts, single machine or full 
outfit. 

TO PAT E N T E ES. 

TO PATENTEES wbo are manufacturing In America 
��� B:r8s�0 fi:�� 1::S�1

a
����&ci��e��i

a
lt�h�n::� 

chinery (WitC wurks near London) who is also an expert 
assayer. smelter and metal reDner, would be pleased to 
take up same under a. royalty. Apply to Box 2 F, care 
Messrs. W. H. Smith & Son, Temple Station. Lundon,Eng. 

Inquiry No. S907'.-For address of New England 
Coli Windmg Co. 

A G E NTS WANTED. 

AGENTS WANTED to handle for manufacturers and 
patentees bousobold specialties and articles general ly 
����s hJ. �o

��:t!g, �
u��J::;��."M����;:.

rmation ad. 

fo�n���fa� �ii�.rs?
!-I

·-
For a dealer In tapes and cords 

w�i��fcl�.?n
T
ha��:;�o��n !ilbbU�?fsb p��e:f.":::"oi� 

catalog free. For full Information and particnlars, ad
dress U. S. Mop Co., 306 Main St •• LeipsIc, O. 

Inquiry No. 8909.-For a machlne to paint sbade 
or blind rollers. 

M I SC E L LA N EO U S. 

UNITARIAN LITERATURE, Including sermons and 
;:�:�1of�����

i
gf:ee�������e��,��i:cation to Miss 

Inquiry No. !-I911 .- ·Wanted to buy steamOtter's 
tools and screw·cntting lathes. 

Inquiry No. 8918.-For manufacturers of "Wydt's 
Erectro-Catalytio Sparkl." Plug. 

Inquiry No. !-I920.-For a still for extracting alco
hol from saw dust. 

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

Mower, lawn, G. A. Culver . • • • • • . . . . . . . . . .  911 , 559 
Nail extractor, M. Wenger . . . • . . . . . . . . . . . . .  911 ,098 
Nest, hen's, C. H. Wolford . . . . . . . . . . . . . . . .  911,103 
Non�aqueous mixtures and product therpof, 

preparing, lll. G. Acbeson . . . . . . . . . . . . . •  911 .358 
Nut lock, Oll'utt & Hubbard . . . . . . . . . . . . . . . •  911,003 
Oil and water separator, H. F. Maranville . •  911 ,314 
Oil filter and purifier, A. H. Franke . . . . . . . .  911,388 
Oiler, automatic, Messmore & Severn . . . . . . .  911,51 3  
Ore and othpr materials, oscillating screen 

for, A. B. Colcord . . . . . . . . . . . . . . . . . . . . .  911,113 
Ore concentrating apparatus, W. 1\1. Sanders 911,077 
Ores containing precious metals, ammonia 

cyanid proce5ls of treating, D. Mosher . .  911,254 
Orthopedic apparaus, K. JohanDPsen . . . . . . . .  911,243 
Pp.cking, fibrous lubricating, S. A. Flower . . 911, 121 
Packing, metallic, M. F. Fulford . . . . . . . . . . . 911,228 
PapPf cutter clamp, C. Seybold . . . . . . . . . . . . 911,337 
Paper f�edlng macbine, J. Kleidmann . . . . . .  911,132 
Party line indicating key, C. H. Smith . . . . . 911,339 
Party line indicating key, G. M. Campbell . 911,377 
Pen, writing, W. H. Scbweizer . . . . . . . . . . . •  911,336 
Perforating mecbanism, C. A .  Sturtevant . . •  911,548 
Permutation lock, J. R. Maxfield . . . . . . . . . . .  9 1 1 , 144 
Petroleum and its distillates, purifying 

crude, L. Edeleanu . . . . . . . . . . • . . . . . . . . .  911 , 553 
Phonograph repeating mechanism, E. Gil-

bert • • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  911,491 
Photoprints and similar articles, maC'hine for 

mounting, J. Ranz . . . . . . . . . . . . . . . . . . . . .  911,070 
Picture frame, C. R. Dlmen . . . . . . . . . . . . . . .  911 , 530 
Pin, M. J. Blessing . . . • . . . . . . . . . . . . . . . . . . . •  911,026 
Pin, S. F. Bagg . . . . . . . . . . . . . . . . . • . . • • . . • • •  911,193 
Pistol, automatic, N. Pieper . . • • . . . . . . • • . . •  911,265 
Plaster board, L. E. Fisback . . . . . . . . . . . . . .  911 ,22.� 
Plow, N. Giusto • . . . . . . . . . . . . . . . . . . . . . . . . . .  911 ,229 
Post attachment means, binder, R. Krum-

mlng . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . •  911 ,050 
Power appliance, White & Duryea . . . . . . . . • •  911 , 1 87 
Press indicator, baling, J. R. Alpxander . . . . 911, 106 
Pressure regulator, A. Kleinfeldt . . . .  : . . . . . . 911 ,505 
Pressure regulator, automatic. P. LulU . . . . .  91 1 ,249 
Printer's quoin, O. E. Vessels . . . . . . . . . . . . . .  911,094 
Printer's quoin, S. Stephens . . . . . . . . . . . . . . . .  911,173 
Printing from hlocks and forms, making 

ready for, Hennequin & PI agnes . . . . . . .  911,497 
Printing press bed motion, Hodgmnn & Hall 911,498 
Printing press fE'eding machine attachment, 

J. Kleidmann . . . . . . . . . . . . . . . . . . . . . . . . .  911,133 
Projectile, R. Naglo . . . . . . . . . . . . . . . . . . . . . . . 911,430 
Projectile, explosive, M. C. Maunsel) . . . . . . .  911,420 
Proteids from huttennilk, producing cer-

tain, L. H. Reuter . . . . . . . . . . . . . . . . . . . . • 911 .269 
Pulley, cut·out suspension, C. S. Moon . . . . .  911,252 
Pulp screen. B. W. Boyd . . . . . . . . . . . . . . . . . •  911 ,4G9 
Purse or bag frame lock, B. vom Eigen . . . .  911 ,386 
Puzzle, H. F. Trout . . . . . . . . . . . . . • . . . . . . • • . .  9 1 1 , 461 
Radiator foot rest, G. W. Gage, Sr . . . . . . . •  911,488 
Rnll bond protector, W. B. OIeveland . • • . . .  911 ,209 
Rail coupling, steel. J. O. Thompson . . • • . .  9 1 1 . 002 
Rail fastener. W. J. Allin . . . . . • . . . . . . . . . . .  911 ,359 
Rail spike, J. M. Scott . . . . . . . . . . . . . • . . . . . .  911 ,273 
Railway cross tie, F. E. Abbott . . . . . • . . . . . .  911 ,022 
Railway rail, R. A. Hadfield . . . . . . . . . . . . . .  911,237 
Railway safety appliance, mine, N. W. 

Dickerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  911 ,298 
Railway signal system, R.  B. Davis . . . . . . . •  91 1 , 1 1 8  
Railway switcb, automatic, R. Fl. Jobnson . 911,129 
Railway switch, automatic, Ii'. Wolf . . . . . . . •  911 , 1 90 
Railway tie, J. G. Wittwer . . . . . . . . . • . . . . . •  911.279 
Railway tie, G. L. Bower . . . . . . . . . . . . . . . . . •  911 ,371 
Railway tie and rail joint, O. J'enkins . . . . . •  911,242 
Railway track frog, J. E. Lewis . . . . . . . . . . .  91 1 ,054 
Razor, electric safety, L. Brunacci . . . . . . . . .  911 ,472 
Receptacle support, adjustable. W. L. 

Latou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911 ,413 
Recording device, Bradford & Paris . . . . . . . .  911,435 
Reeds and water plants growing in ponds 

and rivers, de-vice for cutting away, F. 
C. Zlemsen . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 1 ,357 

Register, C. W. Wintler . . . . . . . . . . . . . . . . . . . . 911 ,102 
Retort closure, P. Plantinga . . . . . . . . . . . . . . .  911 ,524 
Ribbon, etc. , displacing device. H. Wixon . .  911 ,280 
Road culvert, B1akestad & Anderson . . . . . . . .  911,368 
Roadway, composition, B. F. Richardson . . . .  911,445 
Roll, drawing oil', J. R. Milson . . . . . . . . . . . . 911,317 
Root digging macbine, T. H. Maley . . . . . . . .  911 ,417 
Rotary engine, C. Hetberlngton . . . . • . . . . . . .  911 , 127 
Rouge bolder, A. Scbneider . . . . . . . . . . . . . . . .  911,270 
Saddle, barness, F. E. Edelbrock . . . . . . . . . . .  91 1 ,299 
Sand blast apparatus, D. A. Nicbols . . . . . . . .  911 . 401 
Sash fastener. J. W. Rykard . . . . . . . . . . . . . .  91 1 .076 
Sasb bolder, A. H. Mix . . . . . . . . . . . . . . . . . . . .  911,515 
Sash, sliding and SWinging. N. P. Sjobring . 911,454 
Sash welgbt, P. G. Wiegert . . . . . . . . . . . . . . . .  911,352 
Scoop bandle, G. A. Byor . . . . . . . . . . . . . . . . . •  911 ,291 
Score board, G. E. Baird . . . . . . . . . . . . . . . . . . . 911,363 
Screen. See Pulp Rcreen. 
Seal press, H. S. Maidhoff . . . . . . . . . . . . . . . . .  911 ,251 
Sealing receptacles from which air or gas has 

bet"n exhausted, hermetically, E. Eisen� 
stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 1 ,387 

Sewage ejector, W. McClintock . . . . . . . . . . . . . 911 ,321 
Sewing macbine. buttonbole, C. A. DahI . . . .  911 ,551 
Sheet metal putty container, H. Ross . . . . . .  911,163 
Sbeet steel keg, C. Stoll berg . . . . . . . . . . . . . . • 911 ,085 
Sbeet steel vessel, C. Stonberg . . . . . . . . . . . • .  911 ,084 
Shingle painting device, A. L. Condray . . . .  911 , 381 
Shoe sole, antlslipping, Dougbty & Sanford. 911,479 
Sboe stretcber. C. B. Kosters . . . . . . . . . . . . . .  911,506 
Shoulder and body brace, combined, J. D. 

Orear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 911,324 
Shovel, surface cultivating, L. B. Penton . . • 911,437 
Sickle bar attachment, McDermott & Yan· 

zick . •  . . . . . . . • • . . • . . . . . . . . . . . . . . . . . . . .  911 , 322 
Sifter, !lour, C. L. Jones . . . . . . . . . . . . . . . . . . . 911,130 
Sifter for pulverulent material, R. G. Neu� 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911,258 
Sifter, one band, Gould & Jensen . . . . . . . . . .  911,493 
Sign, Illuminated, A. H. Hawkes . . . . . . . . . . . 911 ,557 
Signs, letters, and designs, manufacture and 

painting of, G. M. Ferguson • • • • • • • • • . . .  911,1133 

Silo, A. A. Doty . . . . • . . . . . . . . . . . • • • • • . . . . . .  011 , 21 7  Wear Res·lst·log Capac·lty Skate, Tait & NicolL . . . . . . . . . . . . . . . . . . . . . .  9 1 1 ,346 
Sliding gate, G. P. Janes . . . . . . . . . . • . . . . . . •  911 ,043 
Small arm, recoil operated, P. Mauser • • • • . .  911,315 
Snap fastener, G. A. Holmes . • . . • • . . . . . . • •  911,042 
Sole rounding macblne, Mayo & Buckmio-

ster . .  . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . •  911,511 
Spinning and doubling machine spindle, W. 

T. Smitb . . . . . . . . . . . . . . . . . • . . . • . . • . • . •  

Spring Clip construction, M. L. SenderIing . .  
Spring construction, F.  E. Holland . . . . . . . .  . 

Spring forming tool, spiral, H. M. Daniels .  
Sprinkling machine, rotary barrel, J .  Muller, 

911 , 170 
911,545 
911 ,499 
911,296 

Jr. . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . .• 911,320 
Square, B. M. & R. R. Randall . . . . . . • • . . . .  911,330 
Station or street indicator, E. W. Mc-

Cutcben . . . . . . . . . . . . . . . . . . . . . • . . • • . . . . . 911, 059 
Steam trap, T. J. Cookson . . . . . . . . . . . . . . . . . •  911,031 
Steam trap, J. E. Purser . . . . . . . . . . . • • • . . . • .  911,268 
Steamer and cooker, R. R. Jensen . . . . . . . . . .  911,408 
Stereotype matrices, machine for the produc-

tion of, F. Maurer . . . . . . . . . . . . . . . . . . . . •  911,421 
Street sweeping apparatus, Baker & McI .. en-

nan . . . . . . . . . . . .  , • . . . . . . . . . . . . • . . • . . . . • 911 , 196 

is one of the chief merits of OUr 
����rs:�� eL�;h:d ::!�r ..... -.!'!� 
Wood Working Maehlnery-a merit which is t!ntirelydue to the careful methods of construction and our practical mechanical skill. Our foot power develops a powerful, rapid and unvarymg motion without 
nndue stress on operator. Get cata
logue "20 A." 
TilE SENECA. FA.LLS IIIFG. CO. 
695 Water St., Seneca Falls, N. Y. 

E ngi ne a n d  Foot Lathes 
M A C H I N E  S H O P  O U T F I T S ,  TOOLS A N D  
S U PPLI ES. BEST M A T E R I A LS, BEST 
W O R K M A N S H I P. CATA LOG U E  F R E E  

SEBASTIAN LATHE co . •  1 20 Cu lvert St. ,  Cincin nati. O.  

Stuffing box, safety, J'. H. Keeter . • . • . • . . .  911,047 V d C t Surfaces, treating, J. Spelta . . . . . . . . . . . . . . . .  911,171 ee er DUn ers Swing, T. D. Montague . . . . . . . . . . . . . . . . . . . .  911,426 
Switches and for other purposes, mechanism 

for controlling tim-e, Reynolds & Bud-
dington . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  911,072 

Ryringe, antiseptic, C. Piers . . . . . . . . . . . . . . . .  911,523 
Tag, S. C. Hull . . . . . . . . . . . . . . . . . • . . . . . . . . . .  911,306 
Tag, shipping, G. C. Carman . . . . . . . . . . . . . .  911,206 
Talking machine automatic brake, G. Buelna 911,202 
Tank lug, J. Reichert . . . . . . . . . . . . . . • . . . . . . .  911 ,071 
Telegraph transmitter, keyboard, P. B. De-

lany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  911,384 
Telephone apparatus, Viggards & Stolz . . . . .  911,531 
Telephone, intercommunicating, H. C. Thom� 

son • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 911,181 
Telephone receiver, H. W. Sullivan . . . . . . . . . 911, 178 
Telephone receiver, W. E. Peters . . . . . . . . . .  911,438 
Telephone switchboard connecting jack, C. 

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

Booklet Free. 

VEEDER MFG. CO. 18 Sargeant St., Hartford, Conn. 
Oyclometers, Odomete'rs, 
Tachometers. OO'lllnters 
and J!'ine GastinuJs. 
Represented in Great Britain by 

Messrs. MARKT & Co., Ltd., 6 
City Road, Finshu17 Square, 
London, E. C., Engmnd. 

H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  911 ,338 N ��l������ :;��\;'i�gS������,
H
C. �'. WIg�'i�� : : �n:m ew Center Gauge 

Therapeutical apparatus, A. H. Shoemaker . 911,528 
Thermo�electric pile, A. Rittershaussen . . . . .  911,446 
Thresher tooth, G. H. Rechtenbach . • . . . . . . . 911 , 157 
Ticket, E. A. Hoen . • . . . . . . • . • • • • . . • • • • . . . .  911,406 
Tie plate, W. Goldie, Jr . . . . • • . . . . . . . • . . . . .  911 ,230 
Tile machine plunger, Keil & Mickelson . . . .  911,245 
Timber tie, R. R. Clem . • . . • • • • • • • . . • . . . . . .  911,208 
Tire, L. M. Nelson . . . . • . . . • • • • • • • . • • . . . . . . .  911 ,257 
Tire mold, P. D. Thropp . . . • • • . . • . . . . . . . . . . 911,182 
Tire, pneumatic, E. J. Hicks • • • • . . . . . . . . . . . 911,041 
Tire .hield, J. Burmeister . . . . . • . . . . . . . . . . .  911 ,203 

This Center Gauge is a nov
elty, baving adjustable notches 
which will be at once appre
ciated by any user. It is made 
from tempered crucible steel 
and all edues are carefully 
ground to insure accuracy. Sent 
postage paid to any address, 4Oc. 

GOODELL.PRATT C O ., Greenfield, Ma .. s. 

Tobacco press, lump, C. R. Mabone . . . . . . . . . 911,312 
Toilet case, E. Erickson . . . . . . . . . • . . . . . . . . .  911 , 300 Have You Seen The Perfectl"on Wrench'. '.rool, board setting, W. R. Harris . • . . . . . . . .  911 ,404 
Tool holder, C. E. Brown . . . . . • . . • • . . . . . . . .  911,537 
Tooth, artificial, F. Sheinman • • . . . . . . . . . . . .  911 ,078 
Tootb, artificial, J. W. Ivory . . . • . • . . • . . . . .  911,398 
Tootbpick, A. G. Perkins . . . . . • . . . . . . . . . . . .  911.068 
Tootbpick boxing machine, C. C. Freeman . .  911,227 
Torch, alcobol, A. W. Straigbt . . . . . . . . . • . . . 911,086 
'.rourist's and traveler's cap, Harrison & 

O'Brien . . . . . . . . . . . . . . . . . • . . . • . . • . . . . •  911,126 
Toy, Schweida & Stapf . . . . . . . . . • . . . . . . . . . . . 911 ,451 
Toy, A. C.  Tytler . . . . . . . . . . . . . . .  , . . . . . . . . . .  911 ,462 
Toy flying machine, E. H. Elchenfels . . . . . .  911,538 
Trace holder, J. S. Douglass . . . . . . . . . . . . . . .  911,218 
Tracker board, R. ·W. Pain . . . . . . . . . . . . . . . .  911,064 
Train signal and stopping system, automatic 

compressed air, R . . E.  Robinson . . . . . . . .  911,1 61 
Transmitting instrument. G. E. Winslow . . .  911,354 
Tripod, L. C. & E. C. Roehlk . . . . . . . . . . . • . •  911,544 
Trolley, Rosskamp & Kellermann . . . . . . . . . . . 911,448 
Trolley, detacbable conveying, R. J. Ells· 

wortb . . . . . . . . . . . . . . . . . . . . • • . . • • . . • • . • • 911 , 221 
Truck, loading, T. S. Cbesnutt .  . . . • . • • . • . . •  911,111 
Tube and rod cutting mechanism, R. Bar-

tbolomaus • . . . . . . . . . . . . . . . • . . . . • . . • • • • . 911,107 
Tube joint, G. Politz . . . . . . . . . • . . • . . • . • . . . •  911 ,156 
Tufting macbine, W. E. Buser . • . . • • . . . . . . .  911,376 
Turbine, E. I .  Braddock . . . . . . . • . . . • . . . . . . . .  911 ,470 
Turbine, R. H. Goldsborough . . . . . . . . . . . . . . .  911,492 
'l'urbine blade fixing maclline, S. Z. de Fer-

ranti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" 911 ,222 

The newest and best wrencb made. AU steel. 
Great strength. Iustantly adjusted. Easily and quickly operated. Positive g rip. Immense time, 
trouble and temper saver. In dispensable to 
Automobilists. Best " all round " tool ever otl'ered for sale. Must be seen to be appreciated. " You'll 
want one when you see it." For Circular address 
THE PERFECTION WRENCH COMPA N Y  

Box 426 G, Port Chester, N. Y. 
Notice to Uontractors. 

S
E

tt�!�o� ���1'?d�:t�:��i������5i�� I::�0�1e���� 
work, at St. Lawrence State Hospital, Ogdensburg', 
N. Y., will be _ received by the State Commission in 
Lunacy at tbe Capitul, A lbany, N. Y., up to 3 0 'clock 
P. M., on lfebruary 24, 19(J9, when they W1Jl be opened 
and read publicly. Proposal8 should be accompanied by 
a certified cbeck in the sum of $75U, and the contractor 
to whom the award is mnde will be requi ! ed. to furniAh 
surety company's bond in the sum of $6,500. r.I.'be right 
is reserved to reject any and aU bids. Drawings an,d 
speCifications may be consulted and blank forms of pro
posal oor ained at the St. Lawrence State Hospital, 
Oedensburg. N. Y., ana at the office of the State Archi
tect. Complete sets of plans and speCifications wil l be 
furnished to prospective bidders upon TPasonable notice 
to and in the discretwn of the State Architect. Franklin 
�: :'��G�����'e�refary. State Commission in Lunacy. 

Datea Albany, N. Y .• February 1. 1909. 

Turbine steam packing, O. P. Wetberbee . . .  911,350 
Typewriting machine, A. T. Brown . • . . • . . .  911,198 
Typewriting macblne, A. W. Smltb • • . . • • • • . 911 ,275 
Umbrella notch, F. A. Smith . . . . • • . . • • . . . . .  911,169 
Valve Shields & Webster . . . . . • • • • • • • . . . • . •  911,546 
Valve' cbeck, C. I. Williams . . . . • • . • • • . . . . . 911 ,353 E I Valve; gas engine, W. S. Huyette . • . . . . . . . .  911,503 yeg ass Valve, pipe, W. B. Vestal . • . . • . . . . • • • • . . . .  911,095 Screwdriver 
Varnlsbing macbine, B. r,. Bradley • . . . . . . .  911,471 Handy. compact. perfect, reUable. Less than 3 Vault, burial, R. J. Bratton . . . . • • . . . . . . . . .  911 ,027 inches lon�. Can be carried Vegetable cutter, R. L. Dorsey . . . . . . . . . . . . . 911,478 Iw·
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r • __ •• iIiI.l1i .... iili.� Vegetable parer and cutter, M. L. Hawks . .  911 ,239 t, - IIIIV Vegetation destroying composition, P. Mur- flne work like the screws of pby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  911,255 s

p
y:���I�.fc'ed �l'':,�I:��'ii:' Removable blade. Nickel-Vehicle, R. N. Martz . . . . . . . . • • . . . • . . . . . . . .  911,143 ij 

Vehicle axle, R. C. Martin . . . . . . . . . . . . . . . .  911,142 S..w,for 232·page catalog No. IS.B. Vehicle running gear frame section, G. TilE L. S. STARRETT co . •  Athol, Muss., U. S. A. Higley . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . .  911 ,240 
Vebicle spring, M. M. McIntyre . . . . . . . . . . . .  911,151 
Vehicle spring shock-absorbing mechanism, 

W. P. Kidder . . . . . . . . . . . . . . . . . . . . . . . . . .  911,402 
Vehicle wheel rim tightener, J'. Hamilton . . . 911,403 
Ve-nding machine, H. A. Thexton . . . . . . . . . . 911 ,091 
Ventilating louver, A. W. Stewart . . . . • . . . . .  911 ,457 
Ventilator, C. C. Knauss . . . . . . . . • • . . . • . . . . .  911,541 
Vessel closure, R. M. Wbitson . • . . . . . . . . . . .  911,099 
Voting machine, J. H. Dean . . . . . . . . . . . . . . .  911 ,552 
Wagon bed protector, G. I. Fornwalt . . . . . . •  911,301 
Wagon brake rod eonnection, O. Wooten . . . .  911 ,355 
Wagon seat, N. Beatty . . . . . . . . . . . . . . . . . . . .  911,024 
Watch bow attachment. C. Arthur . . . . . . . . . .  911,361 

THE •• BARNES " 
p����ve Upright Drills 

10 to iJO-inch Swinlr 

Send for Drill Gatalogue. 

WatE'f and gas box flJr service pipes, T. P. I 
W. F. & JNO.  BARNES CO.  

(Established 1872) Fitzgerald . . . . . . . . . . . . . . . . . . . . . . . . . . . .  911,485 
Water closet coupling, W. II. Foulois . . . . . .  911 ,486 
Water cooling apparatus, J. n. Clanton . . . •  911,207 
Water heater, Swindell & Holloway . . . . . . . •  911,087 
Wattmeter, Integrating. Getchell & Smltb . •  911,036 
Wbeel. See F1y·wbeel. 
Wheel rim, F. C. Miller . . . . . . . . . . . . . . . . • . . .  911,425 
WhE'el tire chain mat, B. J. Morehonse . . . . .  911 ,427 
Whip lock, W. G. Lieser . . . . . . . . . . . . . . . . . . . 911,30� 
Window box or casing, N. P. Sjobring . . . . . .  911 ,455 
Window cleaner, H. L. Bailey . . . . . . . . . . . . . 911, 194 
Window fastening dt>vice, storm, C. W. 

Coffin . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 1 ,477 
Window frame and sash, P. G. Wiegert . . . .  911,351 
Window pane fastE-ner, S. Roush . . . . . . . . . . .  911,164 
Window scrpen, A. H. Mix . . . . . . . . . . . . . . . . • 911,318 
Wire drawing machine inverted drum, J. A. 

1999 Ruby St .. Rockford, I I I ,  

W E L L  DRILLING 
MACHINES 

Over 70 sizes, and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted on 
wheels or on silJs. With engines or horse powers. Strong, Simple and durable. Any mechanic can operate 
them easily. Send for catalog. 

WIWAMS BROS., Ithaca, N. Y. 
Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  911,305 

Wire or cables for electric or other purposes, The A uthority on the Sub'.J·ect apparatus for the manufacture of lead 
incased, C. Tatham . . . . . . . . . . . . . . . . . . . •  911,459 

Wire set-still tension, woof, O. S. Shute-
vant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  911,344 

Wood scraper, J. H. Banke . . . . . . . . . . . . . . . •  9 1 1 , 53G 
Woodworking ma('hine, C. Bruderlein . . . . . . .  911,200 
Wool and other fibrous materials, machine 

for cleaning, Ii'. G. Sargent . . . . . . . . . . . .  911,335 
Wool and other similar fibers, combing ma-

cbine for, J. Cooper, et aI . . . . . .  911 ,114,  911 , 1 1 5  
Wrapping and pasting machine, C. O,vens . .  911,542 
Wrench, J. King . . . . . . . . . . . . . . . . . . . . . . . . . . . 911 ,048 
Wrencb, C. Waller . . . . . . . . . . . . . . . . . . . . . . . . .  911 ,096 
Wrencb, H. A. Paquettc . . . . . . . . . . . . . . . . . . .  911 , 1 54 
Wrencb, W. C. Shay . . . . . . . . . . . . . . . . . . . . . . • 911,452 
Wristband, B. A. Paroubek . . . . . . . . . . . . . . . .  911,326 
Yoke, neck, Christensen & Noonen . . • • • • • • • •  911,112 

DESIGNS. 

Box, C. M. Pease . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,802 
Diaphragm actuated horns, diaphragm case 

and resonator for, M. R. Hutchison . . . . . .  39,801 
Emblem, G. S. Merrill . . . . . . . . . . . . . . . . . . . . . .  39,798 
Fabric, printed, J. Korzinek . . . . . . . . . . . . . . . . .  39,804 
Fabric, textile, P. Mouton . . . . . . . . . .  39,805 to 39,812 
Mat, H. C. Seipp . . . . . . . . . • • . . • . . . . • . . . . • . • .  39,803 
Medal, W. H. Heatb . . . . . . . . . . . . . . . . . . • . . . .  39,799 
Spoons, forks, or similar articles, handle for, 

J. E. Birm.ingbam . . . . . . . . . . . . • . . . • . . . • •  39,800 

TRADE MARKS. 
Antiseptic healing ointment for tbe skin, M. 

P. E. SaItzman . . . . . . . . • . . . . . . . . . . . . . . . .  72,525 
AntiseptiC lotion for the skin, Esben('ott 

Chemical Laboratories . . . . . . . . . . . . • . . . . .  72.517 
Belt dressing, S. B. J. Robertson . . . . . . . . . . . .  72, 524 
Belting and hose, Peerless Rubber Manufac-

turing Co. • . . . . • . . . . . . . . . . . . • . . . . . . . . . .  72,565 
Belting and machinery packing, Peerless . I Rubber Manufacturing Co . . • • • • • • • • • • • • •  72,567 

NEW EDITION. JUST PUBLISHED 

Compressed Air 
Its Production, Uses and Applications 

By GARDNER D. HISCOX, M.E. 
Fifth Edition. Revised. Size 6% x 9111 inches. 

665 pages. 540 illustrations. Price 
in cloth, $5. 00 postpaid 

A COMPLETE treatise on the subject of Com
pressed Air. comprising its physical and 
operative properties from a vacuum to its 
liquid form. Its thermodynamics, compres

sion, transmission, expansion, and its uses for 
power purposes in engineering, mining and manu
facturing work. Air compressors, air motors, air 
tools, air blasts for cleaning and painting. The sand 
blast, air lifts for pumping water, oils and acids, 
submarine work. aeration of water, railway appH
ances and propulsion. The air brake. pneumatic 
tube transmission,  refrigeration and cold rooms. 
The hygiene of compressed air. its liquefaction and 
phenomena, including forty tables of the physical 
properties of air, i ts compression, expansion a�d 
volumes required for various kinds of work, and a 
list of patents on compressed air from 1875 to date. 
Taken as a whole it may be called an encyclopedia 
of compressed air. It is written by an expert. who 
has dealt with the subject in a comprehensive man. 
ner, no phase of it being omitted. 

MUNN & COMPANY, Publishers 
361 Broadway, New York 
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K D' t i l l  t I Billiard and pool table cloth , Kansas City 

erosene 
I S  a 8 o r  Billiard Table Manufacturing Co . . . . . • . .  72,538 

G I ,  Bitters, Loewenthal·Strauss C o  . . . . . . . . . . . . . . 72,518 aso 1n8 � B lood pressure raislllg preparation, contract· Accurate Weighing 
of All Raw Materials 

I

, used in the same DuBrie Engine with· 1 C r d lllg styptic, Cudaby Packing Co . . . . . . . . .  72,580 
out alteration-a pint of kerosene per Y 1D er- Boots ,  shoes, and sUppers, leather, D izel'-
horse power keeps you going full speed 4, 6 & 9 H .P. Copeland Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  72,516 
for an hour. There9s more power 2 Cylinder- Brusbes, painters' , Rennous I{leinle & Co. of 
lfin kerosene or distillate. and no 8 12 18 H P 

Baltimore City . . . . . . . . . . . . . . . . . . . . . . . . . 72,573 
re danger. It's vastly cheaper. No t t • • Candies, J. G. Smith . . . . . . . . . . . . . . . . .  72 591 

fuel can escape to cause odor or muss. 3 Cylinder- Canned sauerkraut. Clyde Produce Co . ". : : '. : '. :  72',579 
has given first place for absolute uniformity over 

all cements on the market to Du Sr-Ie 18  & 1:1 H.P. Cbeml�als a n d  pbotograpbic preparations, cer-
tam, Ansco Co . . . . . . . . . . . . . . . . . . . . . . . . . . 72,512 

M - M t 
Coal, T. C. Keller & Co . . . . . . . . . . . . . . . . . . . . .  72. 528 arlne 0 ors ColIee, .roasted, Stewart & Co . . . . . . . . . . . . . . .  72, 592 
ConfectIon of nuts, popcorn, and syrup. Pe- EDISON 
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ce
T��� cost but little more than a gasol ine . motor and far less than other kerosene motors. Buy a DuBrie. use the fuel you l ike best and be SAFE. Our catalog gives all details. Ask for it. 

DU BRIE MOTOR CO. 
'421 Guoln St. Detroit, Mich. 

POW E R  R EQ U I S I T ES 
i8 �e:e��d�bf���'lo:�e�� 

rUDS reliab ly, requires le:181 :lttentioD aud 

The Simple, powerful 

I .  H.  c.  
meet the requirements. 

�ha�:U!d �: all
e
�cc�:�l 

cal Ilurposes-a sty le 
and size for e,'ery SIlt· 
vice. 

V ertical, ?, 3 snd 'la·H. P. 

C a so l i n e 
E ng i nes 

Uorlzolltnl (port..'lble and stationary), 4, 6, 8, 10, 12, 1 5  and 20·H. P. 
Air Cooled, I and 2·H. P. 
Call on 1. H. C. Agents or write for catalog. 

I N TERNATIONAL HARVESTER C O .  OF A M E R I CA 
Oneorporated) 

1 5  H a rvest e r  B l d g . ,  C h i cago,  U .  S. A .  

Co-Pop C o .  of Baltimore C i t y  . . . . . . . . . . . .  72,586 
Corsets,  Corset H Co . . . . . . . . . . . . . . . . . . . . . . . .  72,546 
Corsets, Madame Irene . :  . . . . . . . . . . . .  72, 552 to 72 ,554 
Cotton piece goods, M I llv!lle Manufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,541 
Desks, filing cases, bookcases, and aUach- Portland Cement 
Elec�r�t':ni��[�!�� ' d�na�o�"3r���e�-Whe";le;' 

72,558 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 72, 547 
EmulSion,  M. K. Welgbtman . . . . . . . . . . . . . . . .  72,529 
Enameled sheet metal ware, National Enam-

eling and Stamping Co . . . . . . . . . . . . . . . . . .  72 , 559 
Fertilizers, Virginia-Carol i n a  Cbemlcal Co . . .  72,596 
Flavoring extracts, S .  M .  Sargeant . . . . . . . . . . 72, 590 

Each ounce is invariably like every other ounce 
strength because made by scientific methods instead of 
measures-and ground by special Edison machinery. 

in color and 
wheelbarrow 

Food p reparations, certai n ,  F. A . V. K lopfer. 72,585 
Food preparations, certai n ,  Strohmeyer & 

Uniformly 1 0% Finest Ground in the World. 
A rpe Co. . . . . . . . . . . . . . . . . . . . . . . . .  72,594, 72. 595 

Fruits, fresb , Hartlands Co . . . . . . . . . . . . . . . . . 72 . 584 
Write us for catalog showing who specifies Edison Portland Cement. and where used. 

g��ti��t���gen���,
m���b t!l�r ,�bS . . 

L�ol'a'''tic : : ��:g�� GENERAL SALES OFFICES : 
Gloves, leatber. Marshall Field & Co . . . . . . .  72 , 557 9 3 2  S T. 
Gloves, s i lk,  Niagara S H k  M i l l s  . . . . . .  72, 562, 72.;;63 

J A M E S B U I L D I N G ,  N E W Y O R K  
Horse clotblng, Des Moines Saddlery Co . . . . . 72 ,548 
Hose and machinery packing, Peerless Rub-

ber Manufacturing Co . . . . . . . . . . . . . . . . . . . · 72,568 
Ho� and packing, Peerless Rubber Manufac-

tu ring Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,569 
Hose. fire. Gutta Perch a and Rubber Manu-

fac turing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 , 535 ' 
Hose. rubber, Peerless Rubber . �fanufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,587 
Hose. rubber or rubber and fabric, New York 

Belting and Pack i n g  Co . . . . . . . . . . . . . . . . 72, 561 
Insect icidp,  disInfectant, and 'deodorize r ,  Bom-
N ig:t

ay 
r!��s�r ��j�n;as," '���;s'b't�ts: . 'u�d��: 72,514 

sblrts, a n d  d ,·a,,-ers. E. Rosenfel d & Co. 72,574 
on for · use in soap making a n d  for i n d u strial 

p urposes only,  cotton seed, American 
Cotton Oil Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,531 

Oranges and lemons, Randolpb Fruit Co. , 

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

T il E  G I.ORE M A(' II I :<O E  A:>ID !' TA M PD,G CO. 
!Jl0 .. amllton ""t_., ('h·vcJnn.d, o. 

Corl is8 Engines, Brewers' 
and Butt.lers' Machinery. 'raE VILTEH. 

M �·G. CO., 899 Clinton St .. Mil waukee, Wis. 

MODELS cl E X P E R I M E N TA L W O R K .  
Inventions developed. Special :\!achlnery. 

E. V. B A I L LAR D .  24 Fran kfort Street. New Y o r k .  Packing, macbi nery, Peerless Rubber 
7ii��: 

72 , 589 

P 
facturing Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 , 566 RUBB ER Expert Manufacturers aints.  col ors. varn isbes. and enamels, a r - Fine Jobbing Work 

Pap::�t�'.' 8.11'ffi��. ��eI � .�Ic��IIll : : : : : : : : : : :  +�:��� 
Paper, bond . Cn" .• Pape ,' Co . . . . . . . . . . . . . . . . . 72, 533 PARKER. STEARNS &. CO.. 228-2 2 9  South Street, New York 

Papers. pri n t i n g  and writing,  Baughman Sta- H O E  F T  &. C O M PA N Y tlonery Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,532 

W A N  T E D .  - SU BINSP EVTO RS ( E LECTRICAL). Pay. from $3.04 to $4.00 per diem. A co mpetitive examinatIOn will be beld at tbe Navy Y ard Brooklyn N. Y.,. E:ebruary. ��. 1909. for the purpose of €'stabli8btng 
�pTt��?�� !��l���h�� T�Pci��a����r�d�e�:�:rical} . For 

" COMM AN OANT." Navy Yard, Brooklyn, N. Y. 

W AN TED.-L A BOHA TORIANS. Pay from $3.0! to $4.00. per dIem. A competitive examInation will b� hel d Simultaneously at . t he Navy Y ards, Boston, Mass., Brooklyn, N. Y.,  P h I ladel phia. Pa., and Waship12: t.on, D. C,.' �arCb 24, tnC9, fo .. the purpose of estab
I I B bing un eltgH)le register of laboratorians. Applicants 
�a��l�t �t��h �����!���e tg ��:x��in���d8

nt of the 

Are��� 
I
ng'��8��gk\�t 

��\�r
l
t,,"d Model or Expertmental 

WHAT WE DO-HOW WE DO IT  
will b e  sent to yon on request. KNIOKEl�l"?� ���e.lI�tr��!l'fl;'w Wy�J;:S. Inc., 

Papers, w r i t i n g  and wrapping, Hollingsworth �::hr::�r;ie��dS:a:��:::: ��h�i�brga:n�!?,eci:Ic�·�e�I.�U�S.�; 

THE " SIMPLO " A 
& Whitney Co . . . . . . . . . . . . . . . . . . . . . . . . . . 72 ,536 

UTOMOBILE Petticoats. I ndies' cot ton . S. Kraft . . . . . . . . . .  72,555 
Phonograph l'C'cords.  National Phonogl'aph Co. 72, 560 M O D ELS &: E X P E R I M E N TA L  WO R K ,  

D I E  M O D E LS SPECI A L  
W O R K  T O O LS M AC H INE R Y  

Solid o r  pneumatiC tires. High Or low wheels. 
The one Automobile at a l.ow Prlee 
that isalways ready to run. Handsome, 

r�b���'Ec��nt���ala:� 
Operate. Ssfe A n d  
Sure. A Hi l l Climber, 
Biggest Automobi l e  
V a l u e  I I I  America. 
1909 Cat:Llof! FREE. 

Cook Motor Yehicle CO. 
J020 N .  B'way, St Louis 

r..a(DOO'iYAI.l':= 11)�£NGINJ::iJ 
A simple, compact motor of slronll, 
rigid construction, comprising the 
latest desirable features in gas en
gineerinll. 2Yo to 1 5  horse power. 

ROYAl EOUIPMENT CO. 
145 Housatonic Ave . .  Bridgeport, Conn. 

Castings-Motors i\� HH· Pp. - - - - $8.00 ... � • • - - - - 12.00 
4 H. p, - - - - �2.�0 
� H. P. (2 ·cyJ ln der) , 2�.00 

Snltable for a i r  .hl ps, railway 
velocipedes. bicycles or launcb
es. Largest motor supply bouse 
in AmeriCa.. 

J[AlUtY It. GEElt CO., Dept. C 
851 MeI.aren Avenue, St. Louis, Dlo. 

,� TELESCD P E:;ND F OR C A T A L O G U [  
N. & D . M O  G [ Y. 

' . B AY 0 N N E  C I T  Y. .N . J 

INVENTO RS �!���T.�:�o:�\�:�� 
lowest prices. Send perf(:ct sample for F R E E low estimate and best e'!Pert advice 
THE EAGLE TOOL ,,0. , Dept. A, CincinnatI. 0. 

SPARK COILS 
Their Construction Simply Explalned 

Scie nti fi c  Alllerican S U VI)lelll e n t  
1 60 d"8cribes t. h e  making o f  a lJi-inch spark . 
coil and condenser. 

Scie n t i fi c  ,\ m erl can S u p p l ement 
1 5 1 4  tells you how to make a coil  for gas
tlngine i gnition. 

SCi e ntifi c  A merican !luvplement 
1 1> 22 explainA ful l y  the construction of a 
� ump.-spark coil and condenser for gas-engine 
Igmtion .  

Sci entific American S u pplement 
1 1 24 describes the construction of a &-inch 
spark coil.  

Scientific A m erican � n pplement 
1 0 8 '7  gives a full acco unt of the making of 
an alternating current coil giving a 5-incb 
spark. 

Sci e n t ific A merican S u pplement 
1 5 2 '7  describes a 4-inch spark coil and con
denser. 

Scientific American Sn pplem c n t  
1 402 gives data f o r  t h e  construction o f  coils 
of a defi nite length of spark. 
The above-mentioned set of seven papers 

will be supplied for 10 cents. 
Any Single copy will be maUed for 10 cts. 

)JUNN . 0. ·.COMPANY, Publishers 
l�l 8ro��way New York 

Pianos, Pa ul G. Moblln & Sons . . . . . . . . . . . . . .  72, 564 
P i anos and player p i anos, Huntington Piano 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.551 
Pianos and player pianos. Sterli n g Co . . . . . . . 72,576 
Pocketbooks and card cases, Emil Weissb rod 

& Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72, 549 
Popcorn a n d  popcorn confect ionery, C. ro .  
Rem!d�ni��s�:�t�ln' 'dl����e�: . j :  . il: . 

i)"�lei : : :  +�:�� 
Remedy for dlsenses of the l iver a n d  kid-

neys, R .  A . Smitb . . . . . . . . . . . . . . . . . . . . . .  72,526 
Remedy for d i seases of · the urinary organs. 

P.  ARtier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 .5J 3 
Remedy for bog cbolera. A bel & Williams . . . 72.511 
R�medy for sypb llis .  Standard Chemical Co. 72 , 527 
Salves a n d  ointments. C. B. W i l l i a m son . . . . . 72,530 
Sauce. Italian tomato, F.  Cusimano . . . . . . . . . .  72,581 
Shoes mnde wbolly or i n  pa l't of leather, 

Pingree Co. . . . . . . . . . . . . . .  72 . 5 22. 72. 52.3 ,  72,570 
S i l k  and sll k m i xture piece goods, E. H .  

Behrens & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 72,577 

Uears.-nies. rrools, Novelties manufact'd. 

M ,  P . SC H E L L ,  1759 Uulon Street, San Francisco 

COINS I pay from $ 1  to 600 for thousands of 
rare COins" stamps and paper money 
to 1894, <>end stamp for illustrated 

circular., get posted and make money quickly. 
VONBERGEN. the Coin Dealer, Dept. I�. BOSTON, MASS. 

Your Own 
book. newspaper. PreM8 $5. 

monpy. Print for others, rules sent. Wri t e  fac
paper, etc. 

UouDct'tleut. 

NATIONAL STAMPING AND ELECTRIC WORKS 
1 53 - 1 59 S.  Jefferso. Slreel, Chicago. 111. 

M O O  R E �t�Ct�r\.�t,���I�����·.Y 'I I:�}(�'l�i i:l:t(::)J�)'el��)��t�ld: 
&. C O. Illd llUlli :lflll Fr.III)!! l n  Sl rl·t·I ... � j h l l llC"" , I .  � .  \ .  

BABBITT METALS. -SIX IMPORTANT 
fO':'ll,!las. 8CIENTIFIO AMERICAN SU PPI.EMENT 1 1 23. 
Pr,ce 10 cents. For sale by M uno & Co. and all news_ 
dealers. Send for catalo"ue. 

NOVELTIES & PATE nTED ARTICLES 
MANUFACTURED  B Y  CONTRACT. PUNCHING DIES. SPECIAL MACHINERY. E. KONIGSLOW STAMPING & lOOL WORKS CLEVE L A ND. O. 

Sil k .  rougb su rfaced broad,  Rogers & Tbomp-

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!� Silk 
sO�ece" g��dS: ' 'Y;'�k' 'silk" �i�;'�f;'ctu�i�g 72 , 543 

SnuJ:·
o. 

toti�cco," ��'d ' ·c·lgi.;·S: · 'S t,:Ohmey'er" &; 72,544 I Arpe Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.5n SMALL Soap, M. Werk Co . . . . . . . . . . . . . . . . . . . . 72,519, 72 . 520 
Soap. toilet. Mulbens & K roplI . . . . . . . . . . . . . .  72 .521 
Spices. D. & L. Slad. Co . . . . . . . . . . . . . . . . . . .  72, 582 HOUSE NUMBER 

AMERICAN 
HOMES AND GARDENS 

Sprayi n g  fluids, W. Cooper & Npl1hews . . . . . . .  72, 515 
Stovps and ranges.  cooktng, Steiger & Kerr 

Stove a n d  Found,·y Co . . . . . . . . . . . . . . . . . . . 72,575 
Suits.  shirtwaists, etc. , ladles ' , Gem Gar-

ment Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72, 550 
Tapestries. draperies. and upbolsterlng fa-

brics. Rosenbelm Brothers Co . . . . . . . . . . . . 72,542 
Th r{\nd . spool and sewing cotton. American 

l.'bread Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72, 545 
Toba cco p t pps. c i g a r  and cIgarette bolders, 

Marechal . R u chon & Co . . . . . . . . . . . . . . . . .  72,556 
Watches and wutch movements. J. Racine & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72. 572 
Water closet seats. J. A. Lund . . . . . . . . . . . . . . 72,540 
Whiskies, blend of rye, H . Fleckensteiu . . . . •  72,597 

T
HE artistic and inexpensive house is th e  chief demand of the home seeker of to-day. For that 

reasoll the April, I9"9, number of American Homes and Gardens will be a SPECIAL 
SMAIL HOUSE NUMBER. 

LABELS. This issue will contain a vast amoun t  of valuable in formation for the prospective hom e  

"A Fussy Package , "  f o r  chocolates, S. F. builder . It will tell .him how to select a country site, how the various rooms of the bouse should 

Wh itman & Son . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 , 607 be planned ; the style of architecture in which the house should be designed ; the material of which it 

"Aleppo Cold C,·earn . "  for cold cream, New may be built ; the k in d  of plumbing fixtures to be used ; the heating system to be selected ; the choice of 

"Am��'��';:�I� k����·��:te�'� · fo� '�I; '  il;sect '';�d 14. 613 th e  hangings for the walls, doors and w indows ; appropriate furniture for the hom e ; the interior decora-
rodent destroyer,  F. N. Tblmble . . . . . . . .  1 4 , 620 tion of the home ; an d the laying out of the grounds surrounding the house, as well as the planti ng of them. 

"Cbrlstian Brecbt ' s  Pure Beer, " for beer. C .  T H E  ARTISTIC EXPRESSION O F  T H E  SMAIL HOUSE is well explained ill an article by Francis 
B recb t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4, 606 Duran do Nichols, i llustrated with fifty engravings showing exterior and interior views and lIoor plans of 

"Elepha n t  Brand , "  tor macaroni, Basnea & a group of model houses of small size and small cost. 
Calandra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,608 

"Fenol e . "  for Insect M,troyer and dlsln- PLUMBING FOR A SMAIL COUNTRY HOUSE, by John A. Gade, is a very important subj ect. 

fectant. W .  R. Powell . . . . . . . . . . . . . . . . . .  1 4 , 619 No part of a house needs greater attention than the laundry, k itchen and bath rOOll1 . Hence the economic 

"Glycollne Tooth Paste . "  tor a tooth paste, and convenient placi ng o f the plumbing fixtures, the kind to use, a nd the cost of the same are Inatters of 

Portl and Dental Manufacturing Co . . . . . .  1 4 , 61 5 interest to all prospective home builders. . 
"HO-LON-OL. " for a medicine for external THE MAKING O F  AN IRIS GARDEN, by Samuel Howe, i s  a n  illustrated article showing how a 

"Ide
��,I,fca

f��" '  sl.:�1 
R .

w:�.
so�,:,:;e;l�a�· ·  Ste"i 1 4 , 617 swamp or lowland can be developed and transformed into a beautiful iris garden. 

Wool Manufacturing Co . . . . . . . . . . . . . . .  · . 1 4 , 621 DECORATIVE FEATURES IN THE SMAIL HOME, by Alice M. Kellogg, presents in a brie f way 
"Keno Chrnr Scra p . "  for smoking and cbew- with ten illustrations artistic schemeg of coveri n g  the floors and walls of the house. har1TIonious and 

ing tobaccos. Victor Tobacco Co . . . . . . . . . J 4 , 004 appropriate hanrings for the doors and windows, with numerous suggestions for the decorating of the 

I !LO��c���.n pV'i'ct��r �:;b����g 
C��� . ?����i

.�� . ��� 1 4 605 I various rooms 0 the house. 

"Milne' s Ln vatone Liquid SOal) . "  for anti- ' I  A GROUP O F  MdDEL MOTOR HOUSES FOR THE SMAIL COUNTRY PLACE, by Ral ph de 

septic l i q u i d  soa p. H. Milne . . . . . .  1 4. 61 6 Martin, forms two pages of illustrations and s�ts forth the best designs for a smal l motor house suitable 

"Ollvptte Bmnd Oltve o n . "  for pure olive for the accomnlodatlOIl of one motor car and With suffiCient space for a work bench. 

011. Munger B rothers Co . . . . . . . . . . . . .  · · · . 1 4, 609 \ HOME-MADE NOVELTIES FOR THE COUNTRY HOUSE by Mabel Tuke Priestman treats of 
"Rose Leaf For Complexion . "  for a com- the conversion of unlikely things into useful articles, and the il lustrations show the results. 

' 

K;��;fgk 
po��d�r

. 
f�� .tb� .

c
.
o���:��on, 

. . �: . �: 14 , 61 4  THE EVOLUTl9N O F  THE SMAI,L HOU.SE PLAN, by Joy Wheeler Dow, is an important article 

"Smoke ci 1! o rs . "  for cigars, American Lftho- by a wel t.known architect on the econoll�lc planll1ug of a sm�l1 house, costing from $2,500 tc;> $8,<>CX? The 

g " R I)h l c  Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '1 4 , 603 plan and the arrangement of the rooms IS the first thought gIven to the house and IS one In whIch the 

"Sta r . "  for cotton seed oil .  Great Providence j layman should be 1110st interested. 
on Comp . . . . . . . . . . . . · · · · · · · · · · · · · · · · · · · ·  1 4, 6 1 0 

A FORMAL GARDEN AND PERGOLA DESIGNED BY AN AMATEUR by Alexander R. HoJli-
"Tb�n�rel'� . �.n.�:� '.' . . 

f�.
r 

. . � . ����' . . � .. .  � . . . Ban- 1 4 . 622 I day, informs .
the reader· how an arnat�ur planned and laid out his garden and how he built his pergola. 

"Tbe 'BabesJoy' Nursing Outfit . "  for n ursing Illustrated WIth plans and scale drawll1gs. 

ontllts,  Seamless Ru bber Co . . . . . . . . . . . . .  14 , 623 PROPER FURNITURE FOR THE SMAIL HOUSE, by Esther Sins:leton. with illustrations show-

H Tb e  Boxenbaum Di scovery. " for a remedy ing the artistic and appropriate furniture for the h ouse. and the proper pOSition i n  which it is to be placed, �f;;'
n
:�1I3Ps�'ses�onB'���;�;:;,m 

s�a
o
s

.,,:,� : . .  ��� 1 4 , 618 together with an accurate treatment of the fireplace and man tel. . . 
"Whit t a m ' s  ChampnA'ne Bouquet G u m , "  for THE USE OF CONCRETE I.N THE BUILJ?ING OF A SM�IL C9UNTRY .HOUSE;, by BenJamlll 

a gum C. N .  Whittam._ . . . . . . . . . . . . . . . .  14,611 Howes, is a timely and comparatively new subject, and 15  one 1 11 which much Interest IS shown at the 

"Wbittam'S Peppermint G u m , "  f o r  pepper- present moment. The article is profusely illustrated with fift y engravins:s sho�ing exterior and interior 

mint gum, C. N. Whittam . . . . . . . . . . . . . .  14,61 2 views and lIoor plans of small houses of vanous styles of archItecture in WhlCh concrete IS used WIth 

___ \ artistic results . 

PRINTS. THE HEATING AP�ARATUS. FOR THE SMAIL COUNTR:Y HOUSE, by Al lyn Frogller, is the 

title of an article treating 111  a pracucal manner one of the 1110St Important feature� of a small  (lountry 

"Your Flou r . " for flour. Wasbburn Crosby Co. 2 , 4 14 house How to heat a nd what is the cost ? That is a question which has been well answered for the lhree 

HWylupe H n rness . "  for harness. Wyeth Hard- respe�tive systems of hot air, steanl heat and hot water. 
ware and Manufacturing Co . . . . . . . . . . . . . .  2,4111 

PROBLEMS IN PLANNING THE GROUNDS O F  A SMAIL COUNTRY PLACE, by Charles D. 

A printed copy of the speCification and drawtng 
ot any patent In tbe foregoing list, or any patent 
In print Issued since 1 863, will be furnished from 
tbls office fnr 10 cents, provided the name and 
number ot the patent desIred and the date be 
",iven . Address Munn & Co. , 361 Broadway , New 
York. 

Canadian patents may now be obtaIned by tbe In
ventors for any of the Inventions named In tbe tore
going lilt. For term. and furtber partlcula .. 
addreu Munn " Co., 361 Broadway. New York. 

Lay Mr Lay has explained in a very concise form how the grounds around a small <:ountry place may 
be p'

lanted at a very low cost, and enumerates the best and most effective shrubs and plants to be used . 

This SMAIL HOUSE NUMBER will contain I6S illustrations covering S2 pages, which will be 

inclosed in a striking colored cover. . . . 
The price will he fifty cents. Those n?w subsc�ibtng for American Homes and Gardens for the yea!: 

wil\ receive it at the regular rate. Subscnptton pnce $3.00 a year. . 
MUNN & COMPANY, Publishers, 361  Broadway, New York City 
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" BOULEVARD " 
Auto and Marine Engines 

1 00% p e rfect . A new and distinct 
type--different from all otbers Prac· 
tically vibrationless ; almost noiseless; 
bas fewer working parts ; occupi�s less 
space; develops more actual H. P. and 
speed and runs longer o n  a gallon of 
gasoline than any engine made. Costs 

Jess orifinaUy, is most economi
cal to operate, most efficient, 
most durable and absolutely de
pendable under all conditions. 
SpecificatioDs : 4-cyl inder (al l  cy
linders cast in one) 4 cycle, 18 io . 
!��!ke:

8 
JI·�·J2.�

i
��vt;:!�io�ln� 

minute. Water-cooled. Greate9t 
engine valut in the world. Price, 
1t170 compld.e. Write today for 
i l lustrated catalog. 
West St. Louis Machine & Tool Co. 
608 Manchester Av., S!. Lollis, Mo. 

Dealers wanted Everywhere. 

PIERCE Motor Boats 
and Motors 

·'ALWA YS DEPENDABLE " 
c!TO��:Du�b�nt;t::d S�m; 
t4 yean' experience ' enables us to 

f!:!t )=on��. bett�8 fO:.z
t
:: 

and styles ot M o t o  r 
Boab rao;zing in prIce from 
,75.00 to *4,000.00. Motors 
only, 2 to 20 H. P. 

Knock D o w n  Boat 
Frames with Machin. 
ery, R o w  B o a t s  and 
Canoes. Write today for full 
pa..-ticulsrs. We can save you 
�oney. 

PIERCE E N C I N E  CO. Twentyofourth Ave., RaCine, Wis.  
Siegel. Cooper Co., New York City, Eastern Agents 

Buy a powerful engine that is durable. 
economical and absolutely safe. 

Waterloo Gas Engines 
develop the full rated horse power and more. They are guar. aowed for five yean at aoy kind of work never shut; down for repairs. are absoluiely simple in oper�tion, and all eizes furnish tbe cheapest power for every purpose. Best; for machinists. miners. millers, manufacturers. priniers. farmers-for drilling, pumping. running air compress. 

ers, d y n a m o s. etc. 
Sold on credit if de
sired. Write today 
for free Encyclopedia 
of Engine Faet&. 

Cuoliae 

WE WILL QUOTE YOU 
PRICES DIRECT 

whleh save you· 126.60 on b�
,
����I11'" 

shown below. You can B.' 
same ratio on 126 . other 
Spilt Hickory Vehicle. 
Une or harness. Send 
Free Book. It tells 
gives prices. Write 

H. C. Pbelpl, Prel. 
Th. Ohio Carrlag. Mrg. Co. 
Station 383 . Columbus . Ohio 

BALL PEN 
A HIGH GRADE PEN 
F or peopl� who think their own time and trou
ble and �tience are worth saving. The Alu
minoid • Cannon Ball " '  pen brinlll you speed. 

ease and comfort. It writes on anyt.hina-. 
cannot rust. corrode. catch or splutter. 

For Sale by Stationers. 
Samples sent for 2 cents post&2:e. 

A. L. S A.LOllON & (JO. 

The perfect light for everY 
purpose. Better than elec

tricity - cheaperthan kero
sene. Makes It possible tor 
every one to be indt'pendent 
and own their own light 
works. If you can afford 
kerosene lamps you can at· 

ford the "Best" Light. The 
aa.ving in expense i,ulek-Ib:'Y�:':'�d. C� 

:f:>g tree. A�eD� 
want�d. 

Write t<Hlay. 
The 

S ... t Light ()o. 
81 E. 6th 8t. 

Vanton, O. 

K E - P A - G O - I N  
T I R E S 

Por discriminating buyers. No Skidding. No 
Punctures. No Trouble. They lust keep agoin' ,  
Ask the users. 

BEEBE.ELLIOIT CO.,6" Wisconsin Street, RACINE, WIS. 

WE WILL MAKE ::8�!�!�: 
manufacture of any metal novelty. Automatic ma
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK 6c EYE CO . •  Hoboken. N. J. 

Scientific America.n. 

WRITE FOR THIS BOOK ON THIS FULL 
1 8.-20-Horse Power Goes the Route CAR that ALWAYS 

Not . .  an engine in a buggy " but built up from 
highest type Chassis ' carrying powerful . water-cooled 
motor. Speed 1 to 30 miles. Goes 25 miles on one 
gallon of gasoline. 

THE INVINCIBLE 
A1.1TO-R1.1NAB01.1T SCHACHT 

,_ ••••••• __ ..... Handsome l ines and finish-Regular auto appearance-High , wheel style best for al l  roads-sand, mud and mountain climbing. 
Economy of first cost and long life durability. Quick control from steering wheel-Friction 
drive-Doubl e chain "to each rear wheel-Absolutely gearless and c1utchless-Puncture proof 
Goodrich solid rubber tires-Tim ken rol ler bearings-Schebler carburetor, etc. All of highest 
quality. Write for price-Free books as prospecti"e buyer or special offer to agents. 

THE SCHACHT MANUPACTU�ING CO., 2700 Spring Grove Ave.,  Cincinnati , Ohio 

$30.22 I 
Ostermoor 

EXTRA THICK 
FRENCH EDGE 

Mattress 
Reduced for one month only 

TO 

$18.� 

Send postal for samples of 
ticking and full particulars to 

OSTERMOOR & CO. 
23 7 Elizabeth Street, New York 

Canadian Agency : Alask:l Fe:1ther & Down Co., Ltd., Montreal 

Marine 
Engines 

Skil lfully de.llln ed a n o  well 
bU11t. SingJe l ever con trOl, com· 
bining- a utomatic cnrburettor 
with sp!\rk a dvance. Develops 
wide speed ranee and relhl btHty 
under m ost t rying conditioD s 
S,zes a to tiO tt. p. ::lend for cataloll. 

CHAS. J. JAGER CO .  
Fra n k l i n ,  c o r .  Batterymarch 5 1 .  

Bost o n ,  Mass.  

BUY A Guaranteed 
LEATHER BELT 

You can't afford to buy un
reliable belting that nobody 
backs up. 

Reliance belting is 
guaranteed and if it 

should go WrODE" we make 
it right. 

We -can afford to guarantee 
it because we spare n o  pains 
o r  expense i n' the making� 

W e  cut it from the choicest 
center stock of No. 1 Packer 
hides-no shoulders or belly-

oak tanned by the 10n2" process. 

_ .. �.., 

Skilled hllnd labor and the most im· , 
pro ved machinery combined to turn out a �U 
flawless product. Fodnstance; curryinf. � . . 
cuning and selecting-all particular work � � .. . 

-is done by experts b, hand. 
Scarfing. feather edging. joinin2" are 

done by modern machines that work with 
infi nitely greater exactness than the most 
practiced hand . But [hat's o n l y  a single 

one of many points that go to make 
the name 

RELIAN CE 
mean· s o  much o n  a belt. We can't 
tell you a.1l tbe otbers here, but wrile 
us and we' ll go into details and ad-

vise you what size and ply belt wil l  
do your work most  effectively. 

We also manufacture four 
other brands that are equally as good 
as J:eltnnce for specific purposes. 

Don't experiment with bdts. N o  mill man or 
manufacturer can afford to . .  It  means fearful loss before you ret 
throufh. Specify U cllancc-the 2"uaranteed belt--and save 
needless expense and trouble. 

Write for book today and learn more about Reliance 
superiority. 
CHICAGO BELTING CO. , H South Green Street, Chitllfo 

BrancheJ: New Or/tans. Philadt/phia. Port/and. Ort. 

DO YOU H AV E  KN IV ES TO G � I N D .  S I LV E R  
TO P O L I S H .  S H ALL TOOLS T O  O P E R ATE 
WAS H I N "  MACH I N E S  O� WR I NGERS T O  R U N '  
L E T  T H E R E D  D EV I L  

Water Motor Do Your Work 
to �t�:l:::dig::;a����t'i!a

u
:

t si:�U o�e;f�Pa�la 
wster pressure. Only per�ct small ruotor made. 
Improved bucket wbeel construction . · 6 lneh 

Motor for all small powt:r work, onu Wash· 
I ng !laehl ne � H.l�. on }S Inch pipe, 80 I bs. 
\\':ller pressure i 1 H. P. ou 60 lbs. pressure. 

2 Inch pIpe. Net pl'ice $5 cash wJth order. 
4 I lith Motor for grinding, polishing. 

fans, sewing mllchine. Net prfce Motor 
with Pul ley $2.50 ; wHh emery, bufHnit 
�:�t�

e
�rJ!��

e
t'?\�!��

h 
b�e f:r

ll
:�y 

$
r!:!:� 

Order your motor hom dealer or from us. 
Send yout' wattlr pressure and sl.zeof sUflp ly 
plptl. Active !\gents wanted. Catalog rree. 

D I V I N E  W A T E �  M O TOR CO . 
D E P'T 1 '2.  U T I C A , N . Y. 

EVERY DESIRABLE FEATURE IS 
-FOUND IN 

Crescent Wood Working Machinery 
Band 'Saws Swing Saws 
Saw Tables Disk Grinders 
Jointers Planers 
Shapers Planer and Matcher 
Borers Band Saw Blades 

Send for catalog. It 's free. 

THE CItESCENT M ACHIN!: CO. 

230 Main St, Leetonia, 
-
Ohio, U. S. A. 

News 
The Leading Engineering Paper of the World. For Civil. Mechanical, Mining and Electrical Engineers 

1 00  to 1 25 pages. 91 X 1 31, weekly. Send ten cents for nmple copy. 
U you cannot locate desired engineering equipment write our .. Readers Want " department. 

THE ENGINEERING N EWS PUBLISHING CO, 21.4 Broadway. New York 

FEBRUARY 13 ,  1909, 

C OLD GALVAN I Z I N G , 
A M ER I CAN PROCES S  N O  R OYA LT I E S .  

SAMPLE5 AND I N FOR MATION N APPL ICAT I O N  
N I C K E L "'D 
Electro·Plating 

Ap�lralU8 ana  lIaterial 
TID 

Hanson & V a n  W i n kle 
Co., 

"S e "· Rl'l • • 1"" . J .  
28 & 30 S. Canal St. 

C b i ca20. 

Adding & Subtracting Rule 
prnctical, useful snd ti�lle-8avIDg 
devi�h:ls�

tu=c�i�� 
en!:;���:, 

mechanical and 

-And econo
my. too, iD 
the 

Black 
MOTOR 
RUNABOUT 

LV£"KIJY 
TAPES AND RULES 

ARE THE BEST. 
�'or sale everywhere. Send for 

Catalog No. 16. 
L V FK I N  R V L E C O. 

Sag i naw, M ich. ,  U .  5. A. 
Kew York and London. 

o YOU  L IKE TO DRAWP 
���t�,!1 W'II.I n��I���ta�;' g���:I.e 

-or a lot of free .tuft' If you aD8wer this 
" '/;"""",,'-' ad. Not' dt) we claim to make you rleh 

in a week. But if �'ou Are snzlou8 to 
de"\'elop your talent WIth a successfulcllr-
�DiS�tOtf.i���c3t�l�a�lth

oOe��::d � 
stamps lor portfolio of eartoons and .... 'Ie 
lesson plate :md lE't us explain. 

Th. W. L. EVANS SCIIOOL OF CARTOONING 
842 Klngmoore Bldg., Cleveland, Ohio 

H A R R O U N  
8 Cylinder V-Motor 

40 H . P. W e ight 1 7 6 Ibs.  
Water·cooled or  A l r·cooled 

Continental Engine Co. 
10 S. Canal St., Chicago 

L I K E  SIXTY $60 6r.: LLB L I K E  SIXTY 
SELLS FOR S IXTY G I LSON 

GASO LENE N G I N.E  

1 '" The B all Transmis s i on 011 
1 [ ' \" F O R  � '1 1I:l j l l�t!o Automobiles &MotorBoats .\I\�II-ij ) N E W  YOR K G EAR WORKS. , 56 -AI:.E "I P O  N T  A V E  e:\I:.QOK LY N  N v 

•lllBRI(41lSS::: 
I ANl'IHINCi S-::::ll 

15· :;a 1  5 .  C LI NTO N ST. . C:.H. B lS lya CQ fm�tt.US-A 
ADVE R T I S E  

"Your Patent For Sale" 
in the 

Scientific American 
CLASS I F I E D  ADVERTISING COLUMNS 

I t  i s  J"e:ld by  thous:mds o f  live mannfacturers who are 
always on the lookout fot' Improvements th3t would benetit 
their business . 

TERMS : $ 3 . 0 0  for fo u r  l i n e s .  each I nsert i o n  


