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WANTED-A RELIABLE AEROPLANE MOTOR. 

Unless the builders place at the disposal of the 
aeronaut a motor which can run with absolute reli
ability as Jong as there is a pint of fuel left in the 
tanks, further progress of the aeroplane, at least as 
rf:gards length of flights, seems destmed to be greatly 
retarded. Not many moons ago a 24-horse-power auto
mobile set olit upon the roads of Massachusetts to see 
how far it could travel without a stop. It ran ten thou
sand miles. To-day the aeroplane operator takes his 
seat, grasps his levers, and starts his engine. with the 
forlorn hope that it may continue to run until he has 
covered some modest stretch of time or space. Every 
moment that he spends in the air, he is watching anx
iously for the first signs of that fatal "missing" which 
marks the probable end of his flight. Latham, with a 
machine which is apparently perfect in balance and 
control, sweeps easily through the first half of the dis
tance across the English Channel, when, suddenly. 
motor trouble begins, and he must perforce float in
gloriously into the sea. The Wright brothers, with 
an aeroplane which is the perfection of l ightness, 
strength, and contrOl ,  at the present writing have 
spent some weeks in Washington wrestling with the 
obstinacy of their motor. 

Apart from its motor, the aeroplane must be con
sidered to have already reached a high stage of ex
cellence. Instances of failure of the planes while in 
the air are very rare ; indeed, we do not recall a re
corded instance for many months past of the failure 
of a flight through the breaking of the wings or body 
of the machine. The control, in the best m achines, 
appears to be perfect. 

Why is it, one asks, tI:at an internal-combustion 
engine which will drive one machine over a continu
ous stretch of ten thousand miles of country without 
stopping, cannot drive another machine through the 
air without showing all the eccentric obstinacy and 
the hundred and one ways of breaking down which 
cbaracterized the motor of the early days of the auto
mobile ? The anomaly is certainly difficult to explain ; 
and we can only suggest a few of the conditions, 
which, in the aggregate, may account for the present 
unreliability of the gasoline motor in aerial work. 

In the first place, then, many if not most of the 
aeroplane enthusiasts are obsessed by the fetish of 
"light weight" ; and under this obsession they make 
the mistake of trying to build a light-weight motor 
of their own. The result is a machine which is 
usually too frail for its work. The problem is fur
ther complicated by the fact that this motor is mount
ed upon what, at best, is an unstable platform. Now, 
as a m atter of fact, the duty laid upon the aeroplane 
engine is far heavier than that upon the automobile 
engine ; for whereas the latter runs at from 800 to 
900 revolutions per minute, the aeroplane motor is 
always being driven at its highest speed, which is 
usually from 1,200 to 1,400 revolutions per minute. 
The automobile engine is mounted on a very rigid 
steel frame, designed to. maintain every.thing in true 
!inej , whereas the frame of the aeroplane is light and 
flexible, and where·' gearing is interposed between 
cran� shaft and propeller shaft, there is a liability 
of the parts being ' sprung Qut of line and twisting 
and wrenching stresses set up. Where the engines 
are run at such high speed, particular care should be 
taken to insure that the p arts function properly. 
Magneto ignition, forced lubrication, ample cooling 
surface

' 
wbether_ by_air or water, a:nd, generous bear

ing surfaces in the wearing parts, should character
ize every aeroplane motor. Reliability rather than 
excessive weight-saving should be the first considera
tion. 

Scientific American. 
The time is ripe for some firm in this country, that 

has had long experieu!'e ill motor oonstruotion, to 
take up the building of motors specially suited 
to the aeroplane and the dirigible. These motors 
should embody the ripe experience and the high-class 
materials and oareful workmanship which character
ize the best automobile motor practice at the present 
time. There is no essential condition of the problem 
to prevent the construction of an engine that will 
d rive an aeroplane in the air continuously, until the 
last drop of gasoline has been drawn from the tanl" 
Practical aviation is to-day awaiting the production 
of a thoroughly reliable motor. 

A SENSIBLE "CIVIL CALENDAR." 

We have received from an advertising firm in San 
Francisco a copy of a proposed calendar, whose aim 
is to avoid the acknowledged drawbacks of the Greg
orian calendar by substituting one that is better suited 
to the requirements of our day-by-day life. Although 
the Gregorian calendar dates from the year 1582, long 
before that many and various improvements had 
been suggested for conveniently dividing the 365 days 
of the year into weeks and months. Our correspond
ents ask : "Are we n ot again far enough advanced 
beyond the times of 1582 to adopt certain Qther 
changes?" and they offer a calendar which divides 
the 52 weeks of the year into 13 months, each having 
exactly 28 days. The first of January and the first 
of every one of the twelve succeeding months fall 
on a Sunday, and the 28th or last day of each month, 
therefore, falls on a Saturday. The obvious advantage 
Df this arrangement is t hat, since each day of the 
week must be one of four numbers out of the 28 
( Sunday for any month of the year being either the 
1st, .8tb., 15th, or 22nd, Tuesday either. the 3rd, 10th, 
17th, or 24th, etc.) , if one knows the day of the week, 
it is pcssible to find the day of the month quickly and 
without reference to a calendar. 

The additional month necessary under this system 
is named by its sponsors ';Vincent" ; and it is placed 
in the calendar between June and July. 

Thirteen months of 28 days each, however, give a 
total of only 364 days for the year, and, to accommo
date the odd day, it is proposed that between Satur
d ay, the last day of December, and Sunday, the first 
day of January, there should be a day to be known 
as "Anno Day." It is not recognized as a calendar 
day, and beyond its name, has no other distinction 
to separate it from the last day of December. Any 
labor done on Anno Day would have to be a matter 
of special contract or agreement. No interest or rental 
will accrue upon that day, and for all such purposes 
it would be considered a part of Saturday, December 
28th. Leap Year is provided for by an extra day be
tween Saturday, Vincent 14th, and Sunday, Vincent 
15th. This would be known as "Mid-anno Day" and it 
would be treated in all respects similarly to Anno Day. 

Although there can be no question of the simplicity 
and convenience of the proposed calendar, in respect 
of any prospect of its immediate and world-wide 
adoption, we fear it m ust be classed with th6Se two 
other great desirables, the "metric system " and the 
"longer daylight day." We are not more firmly con
vinced of the advantages of this and those propositions 
for simplifying and rendering easier and more pleasant 
the round of daily l ife and its duties, than we are that 
to bring about these suggested improvements will take 
many years of arduous and persistent agitation. 

MEDIEVALISM IN MODERN CHEMISTRY. 

In the Revue Generale de Chimie Pure et Appliquee, 
Gustave D. Hinrichs publishes an article in which he 
criticises severely the return of modern chemistry to 
medieval ideas-in Hinrichs's opinion, medieval error. 

While one cannot but regret the intensely acrid 
tone in which the author writes, and the almost di
rectly personal character of some of his remarks, one 
ill forced to admit that there is some justification for 
his criticism. At the same time Hinrichs's article 
draws attention to some really very interesting para:!
lelisms between the ultra-modern conceptions of chem
istry and certain dicta of the ancient alchemists. Thus 
he quotes from Berthelot's work "Les Origines de 
l'Alchimie" ( 1885 ) , the following passages : "Accord
ing to the view of the alchemists, lead was the parent 
of the other metals. From it were produced the three 
metals copper, tin, and .iron." 

"From lead also silver was m ade. This idea must 
have- seemed quite natural to the ancient alchemists, 
who recovered silver from argentiferous lead by cupel
lation." 

Again, in his work "Archeologie et Histoire des Sci
ences" (1906), .Berthelot quotes from Chinese writ
ings : 

"There are some who say that tan cha absorbs the 
vapors of green yang (orpiment), giving rise to a 
mineral, called kong che, which in the course of- two 
hundred years becomes converted into native cinnabar. 
After two hundred years more this cinnabar changes 
into silver, and this after the lapse of another two 
hundred years, under the action of Ki or ta ho ( the 

Great Unity), is turned into gOld." Compare with 
this the statements of Ramsay before the French 
Association for the Advancement of Science, in 1908 : 

"Helium is the gaseous product of radium emana
tion." 

And again: 
"In the presence of water neon is produced ; ·  copper 

is changed into lithium." 
And, more particularly with reference to the passage 

quoted above from a Chinese author, note the follOW
ing resume of the modern doctrine, as expounded for 
example by Arrhenius in his book, "Theorien del' 
Chemie." : 

The transmutation of radium comprises the follow
ing series of steps: 

I. Radium undergoes gradual disintegration. In 
1,300 years it is reduced to one-half its original 
amount, giving rise to 

II (a) An emanation, which in the course of 4 days 
produces: 

(b) Radium A, which in turn splits up, in 5 min-
utes, with formation of 

(c) Radium B ;  this again, in 21 minutes forms 
(d) Radium C ;  in 28 minutes this latter gives 
I I I  (e) Radium D. The substances radium A, B, C, 

D are solids, and are transformed in 40 years into 
(1) Radium E. This in 6 days generates 
(g) Radium F, probably identical with polonium. 

In 143 days this decomposes into 
(h) An inactive substance, of which it is unknown 

whether it is subject to any further transformations. 
In the same work the time required for the trans

mutation of uranium into radium is given as 2,500 
million years. This gives for the entire series of trans
formations 2,500,001,300 years, 153 days and 54 min
utes 

Hinrichs here criticises the spurious appearance of 
great exactitude which is given by this statement to 
the m inute of a period embracing millions of years. 
In pOint of 'fact this criticism is based on a peculiar 
misunderstanding, for while we may know a period of 
six minutes, say correctly to the minute, the state
ment of the longer periods obviously cannot be accu
rate to nearly such a small interval oJ time, and there 
is e ... idently no justification for adding together, as 
Hinrichs does, the successive periods in order to ob
tain the aggregate period. For the lesser intervals 
faP far within the range of the error in the estima
tion of the long period' of 2,500 million years, and are 
simply negligible in comparison with it. 

As for Ramsay's statement with regard to the trans
mutation of copper into lithium, attention is justly 
drawn to the recent experiments of Madame Curie, 
which seem to conclusively refute Ramsay's views. 
For Madame Curie has shown that if the work is car
ried out with scrupulous care, in platinum vessels (in
stead of quartz, as used by Ramsay ) , there is no sign 
of any "production" of lithium. H artley also has 
shown that both quartz and copper, and in fact prac
tically all m inerals, contain lithium. 

H inrichs's paper contains many other criticisms, 
some of which appear, perhaps, hardly justified. We 
have selected for presentation here only some of the 
most valuable and interesting suggestions in an arti
cle written in a destructive rather than constructive 
spirit. 

KEEPING MILK BY CHILLING IT. 

One method of keeping m ilk consists in sterilization 
by heating to 230 deg. F., but this process changes 
the flavor of the milk, renders it indigestible and alters 
its chemical composition. Pasteurization at 176 deg. 
F. and simple boiling at 212 deg. F. are less objec
tionable, but although the germs of disease are de
stroyed by these methods other microbes are not de
stroyed . and the milk, consequently, does not keep 
very long. Freezing is seldom effective because of 
the difference in the freezing points of the various 
constituents of the milk, so, that when the milk is 
melted it does not possess its original uniform and 
homogeneous character. Cooling to a temperature 
slightly above the freezing .point has the advantage 
of leaving undisturbed the homogeneity, flavor, digesti
bility and nutritive value of the m ilk, and when the 
cooled milk is again warmed to the temperature Of 
the air it is found to have undergone no alterati6n 
that can be detected by the micr>oscope or chemical 
or biological tests. Besides, the cooling checks' the 
multiplication of bacteria. The milk should be cooled 
immediately after it is drawn, or after pasteurization 
or boiling if these processes are aaopted. When the 
milk is cooled to 35¥!, deg. F. it may be kept several 
days at any temperature lower than 53 deg. F. 

.� ... 

The annual prize of $5,000 instituted by King Leo
pold of Belgium in 1874, will, for the year 1911, be 
awarded for the best work in French, Flemish, Eng
lish, German, Italian, Spanish or Portuguese on "The 
progress ofae.rial navigation, and the most effective 
means for its encouragement." The works submitted 
for competition must reach the Belgian Minister for 
Science and Art before March 1st, 1911. 
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ENGINEERING. 
The War Department is greatly pleased with the reo 

suit of the recent practice with heavy, coast-defense 
guns at Fort Monroe. Five 12-inch and two 10-inch 
rifles were fired at a moving target 30 feet high by 60 
feet long. which was towed past the fort at a speed of 
seven miles an hour. Twenty-four projectiles were 
fired in 2Y2 minutes and 18 hits were made. Since a 
modern battleship is from 400 to 500 feet in length and 
from 20 to 28 feet in height, it is considered that, had 
the firing been at a battleship instead of the canvas 
target, every shot would have found the mark. 

The science of aeronautics, in addition to rapid recent 
dEvelopments in practice, is beginning to co-ordinate the 
rEsults of tests and reduce them to formulre. A paper 
by M. D. Drzewiecki in Comptes Rendus gives some 
rigorous formulre connecting thrust, carrying power, 
speed, surface, and incidence. The m inimum power 
per weight carried is obtained when the loss due to 
friction and the passive resistances is one-third of the 
reli:istance due to incidence. The author claims that 
none of his formulre are based on unproved hypotheses 
I'ut upon direct experiments under varying conditions. 

The railroads of the , United States have ever been 
famous for the great size and carrying capacity of 
their rolling stock. Nowhere in the world are such 
heavy passenger and freight trains hauled as in this 
('ountry. Not long ago a train 3,000 feet long, contain
ing 85 cars loaded with 4,451 tons of coal, was hauled 
from Altoona to Enola, Pa. Trial was made to deter
mine what loads could be moved over the middle d i
vision, where the maximum grade has recently been 
cut down to 0.2 per cent. The traIn was hauled for 
124 m iles at an average speed of 17 miles per hour by 
a single freight locomotive. 

The loftiest chimney in the world was recently put 
into service at the large smelting works at Great Falls, 
Mont., where it  will serve to carry off the gases from 
the greater part of. the large plant. The chimney, 
which is built of brick, is 506 feet in height above the 
ground. It is 50 feet in diameter at the top, and in
creases gradually in diameter to the base. The flue 
includes a dust chamber in which vertically-hung 
wires serve to take out the dust from the smoke. The 
dust is re)lloved from the wires by shaking mechanism 
and falls in hoppers in the floor, from which it is 
loaded into cars in a pit below. 

We note in a recent copy of Peru To-Day that the 
survey is shortly to be undertaken for a railroad, 
which will exert a most important influence on the 
commercial development of Peru. The line ",ill start 
from the port of Paipa, one of the best harbors.on the 
west coast, and will be carried across the lowest 
divide to be found in the whole of the Al!-des range 
in South America, the summit level being only seven 
thousand feet above the sea. This is less th;lll one-half 
the elevation of the summit of the tw� existing trans
Andean railroads 'in Peru, one of which is 14,436.  and 
the other 14,765 feet above the sea. When the line is 
built, east-bound freight froni the coast of Peru, which 
must now make the circuit of South America and 
often go to Liverpool to reach its destination, will 
be carried directly across the mountains to' Iq� itos, 
the head of navigation on the Amazon River. 

Railroad engineers are becoming increasingly alive to 
the importance of building both track and rolling stock 
with reference to the heavy centrifugal forces which 
are brought into play when heavy trains are run at 
express speed around curves. These stresses are par
ticularly severe in the case of heavy electric loco
motives built for use on steam railroads. We have al
ways believed that the wreck at Woodlawn near this 
city was due to a conjunction of low center of gravity 
in a heavy electrical locomotive, high speed, and in
sufficient elevation of the outer rail of the curve on 
which the accident happened. To prevent "nosing" 
or side oscillation, the New Haven electric locomo
tives have been provided with end pony trucks, and 
the New York Central locomotives with four-wheel 
trucks. In both cases the improvement in the run
ning has been very marked. 

As we recently remarked, it has been claimed 
on good authority that. all  boiler corrosion is 
traceable to galvanic action. A paper recently 
read by Mr. G. N. Huntley before the Society of 
Chemical Industry on investigation of the cause of 
pitting in a stand-by boiler seems to prove that sul
phur is an important factor in some cases, which 
hardly coincides with the electrical theory. An in
crease in the proportion of caustic soda used had' no 
effect, and blisters were found, especially near the 
water-line, which, on being pricked, were fOlmd to 
contain liquid with a fine black powder in suspension, 
consisting of ferrous sulphate with a slight excess of 
sulphuric acid, while the boiler water was slightly 
alkaline. It would seem that sulphur in the water is 
first oxidized to free sulphuric acid which attacks the 
ruetal in its neighborhood, the deposited oxides form
ing a membrane permeable to oxygen but not to 
alkali, and permitting the curious acid corrosion in 
alkaline water. 

Scientific America.n. 

ELECTRICITY. 
The city engineer of Toronto, Canada, will shortly 

call for bids for an electrical pumping plant aggre
gating 13,000 horse-power. 

A long-distance telephone service with four lines 
is expected to be opened next year between London, 
Paris, Madrid, Barcelona, and San Sebastian. 

According to the Times ( London ) the Canadian Pa
cific Railway will grant use of its right-of-way for a 
special wire forming the connecting link between the 
Atlantic and Pacific cables of the proposed all-British 
round·the-world system. 

A Prench inventor, M. Gapet, has recently made suc
cessful experiments in the Seine with a torpedo which 
he can start, stop, and steer electrically by wireless 
apparatus on land or in a boat. He expects eventually 
to control the torpedo for a range of eight miles. 

Tests are being m ade at Brant Rock, Mass., of the 
apparatus to be installed at the 1,000-foot tower to be 
erected at Washington. The Nav·y Department speci
fications require that it shall be sufficiently strong to 
send messages 3,000 miles anJ receive them from the 
same distance. 

Electrification of the Grand T'runk Pacific Railway 
from the St. Lawrence River to Monckton is being 
considered. A water-power site capable of  generating 
upward of 100,000 horse-power, greatly in excess of  
the requirements, has, been selected at Grand Falls on 
the St.  Johns River, nearly eqUidistant from the two 
points between which electrification is proposed. 

Among interesting papers read before the Royal 
Society in London. recently was one by C. Russ upon 
the electrical reactions of certain bacteria as applied 
to the detection of tubercle bacilli in urine by means 
of an electric current. Another by Prof. H. A. Wil
son described his experiments to determine the effect 
of a magnetic field surrounding it upon the electrical 
conductivity of a flame. 

A patent recently granted to Mr. A. F. Rietzel is 
expected to overcome the difficulty often encountered 
in electric welding due to the arc jumping at the 
nearest points of two not quite smooth surfaces, and 
the exact position of the weld not being easily con
trolled. Raised portions on both sheets to be welded 
are placed in contact with each other, and the welding 
temperature reached only :).t the points desired, with 
a re;sult similar to riveting, a saving of electrical en
ergy. and elimination of burning of metal resulting. 

The Electrical World calls attention to, the great 
superiority of the electric to the gasoline automobile 
for city use, with especial reference to the anti-noise 
campaign. The distracting noise of the latter is sqf
ficientIy famil�ar-to an invalid confined to the city, 
for, 

. 
instance-:-the occasional startling explosion in the 

muffler 'Of a ch�rge which has missed fire, the screech 
of .�hanging gears, not to mention the smell. None of 
the�e disadvantages apply to the electric vehicle, which 
also avoids the opprobrium directed against reckless 
dr�ving, the electric motor being equally applicable to 
a light runabout which a woman or child' can operate, 
or to a heavy commercial truck. 

The generation of electricity by aermotors, or "wind 
turbines," as they 'call them, is making great progress 
in England, as shown by an exhibit at the seventieth 
annual show of the Royal Agricultural, Society at Glou
cester. The exhibit included a 24-foot turbine on a 
60-foot steel tower drivin�a variable-speed generator 
with considerable excess storage-battery capacity to 
provide for calms. Current was supplied for an elec
tric grill, kettles, irons, and fans, as well as a butter 
churn, a cream separator, a circular saw, and a deep
well pump. By division of the storage battery into 
two parts it is possible to use 50-volt current for 
driving' the machines and 25-volt current for light
ing, the latt

'
er permitting the use of metallic-filament 

lamps. 

An interesting article by a lady contributor to the 
London Electrical Review describes the lighting of 
an eight-room suburban. English home at a cost of 
$18.75 a year, which is further reduced by saving made 
in other, directions over coal and gas for heating and 
other purposes. The parlor and dining room have 
two and one 50-candle-power lights respectively, cost
ing 6 cents each for 16 hours' service, as compared 
with 7¥J cents each for incandescent gas bJIrners of 
lower power for the same time. The life of curtains, 
draperies, and plants in the rooms is said to have 
been twice as long as uRder the previous gas regime, 

a saving of ,12 cents a week for cut flowers alone 
having been made. Painting and papering had to be 
renewed only once in four years with electric light 
as compared with every two years with gas, a saving 
of two dollars per room per year. Electric heaters in 
the livi�g rooms cost 24' cents per 12 hours each at 
maximum capacity,.. which can be reduced when the 
rooms are warm enough, against 36 cents for gas fires 
or 19 cents for coal fires, comparing favorably even 
with the latter when the elimination of cost of clean
ing and attendance is considered, 

AERONAUTICS. 
A new use for balloons is proposed by W. D. Boyce 

of Chicago, who sailed recently for East Africa ill 
pursuit of natives and big game, which he will hunt 
not with the rifle but the camera. His idea is to at· 
tract wild animals in their native haunts by a light 
suspended from a balloon, and photograph them in 

such natural surroundings by flashlight. 
Authority has been given by the War Office for the 

leasing of certain ground near Washington for use 
as a training ground for officers of the United States 
army in the use of flying machines. The first officers 
selected for instruction will be trained by the brothers 
Wright personally, and they in turn will teach others. 
A level tract of 163 acres almost free from trees has 
been chosen, so that the practice of beginners may be 
made at a height of 20 feet or less from the ground, 
eliminating as far as possible the danger of serious 
accident. 

On the 6th instant Glenn H. Curtiss, who, since his 
521f:!-minute flight at Mineola, L. I . ,  on July 17th, is  
the record holder of the SCIENTIFIC AMERICAN 'l'rophy, 
sailed for France with a new and untried biplane 
similar to that which he sold to the Aeronautic SQIo 
ciety. Mr. Curtiss will be America's sole representa
tive in the international aeroplane raJe for the Ben
nett trophy at Rheims on August 29th, and he will also 
compete in several of the other contests to be held 
during the week of August 22nd above the plains of 
Betheny in the champagne country. 

Messrs. Baldwin and McCurdy, the two Canadian 
engineers who were formerly associated with Dr. Bell , 
are carrying on experiments at the Petil.wacoa :vlili
tary Camp, which is about 100 miles from Ottawa, 

. Canada. On August
' 

2nd they tried a new 40-horse
power motor on the "Silver Dart," the l ast aeroplane 
of the Aerial Experiment Association. After making 
several excellent flights of half a mile each with both 
men on board, the rays of the rising sun dazzled the 
aviator so that he steered down too soon, struck a 
knoll, and damaged the machine. This is the first 
time on record that the "SHver Dart" has carried a 
passenger. The speed attained is said to have beeE. 
over 40 miles an hour. The motor has been placed in 
a new biplane built for the Canadian government and 
known as "Baddeck No. 1." If the flights with thLs are 
successful, it will probably be taken to England and 
demonstrated for the British War Office. According to 
the Minister of War, $390,000 will be spent during the 
next y�ar for aeronautics in the army. 

The,Aeronautic Society's aeroplane which was badly 
smashed en the 18th ultimo, when a member, Mr. 
Alex. Williams, was taking his first lesson, has been 
repaired again and tried by Mr. Curtiss preliminary 
to h.is saiIing. Mr. C. F. Willard, who had made 
one , sh()rt flight before the machine was damaged, is 
taking ,advantage of all quiet mornings and evenings 
to make practice flights. As soon as he has become 
proficient, he will make exhibition flights in various 
parts of the country. At the Society's meeting on 
August 5th Mr. Jose De Vifiez gave an interesting 
talk on model aeroplanes. He exhibited and flew sev
eral novel toys which he recently brought over from 
France. He expressed surprise at the slowness of 
America in catching the aviation craze. In Paris the 
children are all building and flying models, from 
which; as he demonstrated from small paper modelS 
made on the spot, much can be learned. It was a toy 
Frencl1�yer, it will be remembered, that first aroused 
interest in the Wright brothers. 

The international aeronautical exhibition at Frank
fort-on-the-Main, Germany, was opened a month ago, 
but nothing startling happened until the arrival oj 
the "Zeppelin II." airship on July 31st. The 220-mile 
trip from Friedrichshafen on Lake Constance was 
made .in about 11 hours. The start was made by 
moonlight at 3: 40 A. M. and the first 56 miles to Ulm 
were covered in 1 hour and 39 minutes, an average 
speed of 42Y2 miles an hour. Then a v'iolent head 
wind sprang up and 5 hours was consumed in cover· 
ing the next 58 miles. Near Geislingen no headway 
was m ade for' 25 minutes. The machinery worked per
fectly throughout the trip, and the landing was made 
on' a selected spot amid the plaudits of thousands. 
On July 28th at Friedrichshafen a severe test was 

. made in which the airship rose to a height of 3,000 
feet i n  a thunderstorm. On August 2nd a trip to 
Cologne, 110 miles distant, was attempted. When 
within 30 miles of that city a severe wind and hail 
storm was encountered, and the airship retraced its 
course at a faster rate than such a vessel has ever 
traveled, before. A broken propeller the following day 
put an end to the second attempt immedi ately. At 4: 40 
A. M. August 5th, however, another start was made, 
and at 10 >15 the airship appeared at Cologne and 
circled the spire of the cathedral. The trip took two 
hours longer than expected on account of fog. A land
ing was made in the suburb of Bickendorf. The same 
day the "Gross II." made a round trip from Berlin to 
Halle ( 217 miles )  in 15 hours and 40 minutes, an aver
age of 13.85 miles an hour. 
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SOME ACOUSTIC EXPERIMENTS. 
BY PROF. GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE. 

Tyndall has shown that ordinary fabrics are perme
able to sound as long as they are dry but lose that 
property when they are soaked with water. The 
quickest way to make the experiment is to submerge 
one-half of a bed sheet in water and then interpose it 
between the ear and a watch held close by, as shown 
in the illustration. The tick-tack is easily heard 
through the dry part of the sheet but the wet region 
intercepts the sound. If both ear and watch are 
placed on one and the same side of the sheet, the con
trary takes place; the wet sheet reflects the sound, 
which becomes distinctly louder than when the watch 
is held close to the dry part of the fabric. Advantage 
m ay be taken of this fact to repeat, without apparatus, 
a classical and pretty experiment usually made with 
two large concave mirrors. 

Two umbrellas are thoroughly moistened and laid 
horizontally some 1 5  to 20 feet apart, with the two 
rods in alinement. This last condition, which is essen
tial, is easily fulfilled by laying the umbrellas as shown 
with the point of. the rod resting on the back of a 
chair while the handle is loosely tied to a vertical 
stick stuck in�o thE} ground. The chair may be moved 
laterally; the· handle may be run vertically along 
its support; the umbrella rod m ay thereby be set at 
any desired angle. A white thread is stretched be
tween the two umbrellas, and the rods are set parallel 
to the thread. This is then cut and removed. 

If now two experimenters ( one for each umbrella) 
place either mouth or ear in contact with the rod 
and at from two to three inches from the sliding sleeve, 
any word uttered in a low tone, in the direction of 
the umbrella, will be distinctly heard in the other um
brella. The voice, however, will not seem to come 
from the direction of the speaker, but from the oppo
s!te side; that is; it will be perceived by the hearer as 
if the words were uttered in the hollow of his own 
umbrella by some invisible being. Moreover, a third 
experimenter, placed between the other two, but some
what outside the straight line uniting the two um
brella rods, will not understand a word of the conver
sation thus carried on, though he is but half as far 
from the speaker as the hearer is. 

Owing to the large size of· the reflectors, the experi
ment is always successful; but 
if it lasts more than a few min· 
utes care should be taken to 
sprinkle water over the umbrel
las from time to time. 

My friend, Prof. Tristan, who 
takes m uch interest in the teach
ing of · science in common 
schools, has found another and 
still easier way of performing 

. the same experiment. A watch 
is held about two inches above 
a common soup plate, which re
flects the sound waves and de
creases their divergence. An
other soup plate, kept close to 
the ear, at an angle of 45. deg. 
with the direction of the sound 
waves, causes them to converge 
into the ear. The loud tick
tack does not seem to come 
from the watch but from the 
plate kept close to the ear. It 
ceases when the two plates are 
withdrawn. 

••• 
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ASKiNG THE TREE TO .sPEAK. 

BY CHARLES E. COOKE. 

Under our system of land surveys, the country is 
being divided into square miles. These divisions are 
known as sections, and along the lines marking them 
are established corners at half-mile intervals. The meth
od of marking these section lines varies slightly accord-

A SECTION CHOPPED FROM PINE TREE. 

Showing original blaze and twenty-five years' growth since. 

ing to the nature of the country over which the survey 
is made, but in a majority of cases a rock of the dimen
sions prescribed by law is placed in the ground at each 
corner and is known as a corner stone. When these 
section lines are surveyed through timber, it is re
quired also that trees in close proximity to the corner 
should be marked, giving the township, range, and sec
tion which that particular corner represents. These 
are termed bearing trees, and are to aid in the subse
quent relocation of the corner stone in the event that 
it is ever destroyed or removed. Furthermore, it is 
required that trees along the line of survey should be 
marked. This is accomplished by chopping off a small 
portion of the bark on two sides of such trees as are 
close to the line. This is known as the blitzed line, 
and if well marked can be easily followed even many 

years after the original work is done. Once in this 
line, the task of finding the corner stone is simplified; 
and unless every vestige of it has disappeared, to
gether with the bearing trees relating to it, one is 
pretty sure to find it. However, in a great many in
stances these blazed lines are hard to identify. So 
many years have elapsed since the blazing w as done 
tbat the bark has completely grown over, or forest 
fires may have so injured the trees that only here 
and there one remains to show where the ax has 
been. Then, again, nearby lines that have been blazed 
for otber purposes are confusing, and oftentimes one 
follows them up, only to find them terminating at 
some point in whiCh he has no interest. 

The accompanying illustration shows how, in this 
latter contingency, the line, one is looking for may be 
distinguished from others, provided the year in which 
the survey was made is known. It represents a sec
tion chopped from a pine tree, and shows the original 
blaze and the growth of the tree since. 

During the past year, while hunting for section cor
ners in Colorado, which had been established in 1883, 

great difficulty was encountered in locating the proper 
lines, owing to the presence of numerous other blazed 
lines to mining claim corners, prospects, etc. In order 
to determine whether or not a certain line was the 
correct one, a section would be chopped out of one 
of the blazes, and the rings appearing in it counted 
between the blazed scar and the bark. Allowing one 
year's growth of the tree for each ring found, it was 
readily determined whether or not the .years which 
had elapsed since the blazing had been done corre
sponded with the number of years since the survey 
looked for had been made. In this way it was possi
ble to locate the section lines, and once on them, lit
tle trouble was experienced in finding the corners. 

The section seen in the illustration was cut from Ii 
tree along the line of survey sought, and shows twenty
five rings, which growth identifies the work as hav
ing been executed in 1883. 

... � . 
The VlslblUty of Stars In Daylight. 

The blue light of the sky, which prevents us from 
seeing the stars in the day time, is strongly polar
ized. According to the experiments of Cornu, the pro
portion of polarized light may amount to eighty per 

cent when the air is very clear. 
The light of the stars, on the 
other hand, is not polarized. If 

. the polarized light of the sky is 
cut off by a Nicol prism, it is 
evident that the apparent brigbt
ness of the star will be in
creased in respect to the bright
ness of the sky. Hence the star 
will become more visible, and 
an ordinarily invisible star 
may be seen. 

At the International Congress 
of Applied Chemistry, held in 
London recently, Mr. Samuel R. 
Tucker presented a paper deal
ing with "The Relative Ef
ficiency of the Arc and Resist
ance Furnace for the Manufac
ture of Calcium Carbide." Cal
cium carbide was prepared in 
two types of furnaces under con
ditions which would give the 
best yield. Comparison was 
made of the product as to its 
carbide content and its weight 
obtained per energy unit. The 
results showed that, for the 
scale on which the experiments 
were conducted, the resistance 
furnace was much superior to 
the arc. The best result ob
tained with the arc furnace was 
1,170 watt-hours per 100 grammes 
of pure carbide, while with the 
resistance furnace the same 
quantity of pure carbide was ob
tained with 544 watt-hours. The 
best proportions of lime and coke 
to be used with the two types 
of electric furnace employed 
were also given. 

Soup plates as sound reflectors. The wet cloth intercepts the sound. 

This method would be par
ticularly advantageous for the 
observation of circumpolar stars. 
These stars are situated at an 
average angular distance of 90 
degrees from the sun and are, 
therefore, in the best conditions 
for observation, as the propor
tion of polarized light is a maxi
mum at this angular distance. 
Furthermore, one of the tW!) 
meridian passages always oc 
curs in daytime, and the ob
servation of both passages is of 
great astronomical importance. 
It is singular that this very 
simple method, which has been 
suggested by Salet, is not <lm
ployed in these observations. 
Salet shows that, by this use of 
the Nicol, the power of a tele
scope may 'sometimes be made 
equal to that of an instrument 
of twice its aperture without a 
Nicol. Consequently, the value 
of meridian observations, espe
cially in determining latitude, 
may be greatly increased. Long 
ago, Arago proposed to use a 
tourmaline in order to perceive 
reefs in a calm sea am id the 
glare of reflected light, by 
which they are masked. Hagen
bach suggested a similar proc
ess for eliminating the bluish 
haze which veils objects near 
the horizon. Salet, who recalls 
these facts in the Bulletin 
Astronomique, states that the 
employment of the Nicol prism 
in astronomical observations by 
daylight has not hitherto been 

The man between the talkers cannot heal' the conversation. 

SOME AC0118TIC EXl'ERIMENTS. 

practised or even proposed.
Cosmos. 



MARVELOUS PAINTINGS OF NATURE. 
BY DR. ALFRED GRADENWITZ. 

HE novel scope of Nature's 
artistic work was recently re
vealed by the marvelous deco
rative patterns exhibited at 
the annual show of the 
French Physical Society. The 
photographs accompanying 
this article give only a faint 
idea of their splendor and 
delicacy of shading. So far 
from being drawn by the 
hand of a skilled and imagina-

tive artist, these patterns had been created by Nature 
in Prof. St. Leduc's physical laboratory at Nantes. 

As our readers will doubtless recall from previous 
articles, Prof. Leduc has been engaged for many years 
in investigating what is called osmotic pressure, or 
the force of diffusion. This force, with which lay 
people are relatively unfamiliar, plays an all-impor
tant part in connection with vital phenomena. It  
drives the humors of plants and animals through their 
vessels and pores. According to the views held by 
the French experimenter, it even determines the 
forms of vegetable growth. In fact, Leduc has sue
c€eded in producing by simple diffusion experiments 
the most varied artificial plants, of which we illus
trate some particularly beautiful, recent samples. 

The decorative patterns forming the main subject 
of the present article are indebted for their existence 
t.o the same force of nature which manifests itself 
wherever solutions of different concentration are sepa
rated by a porous partition, bringing about a motion 
of liquid, ulltil a perfect equality of concentration is 
produced. 

Scientific American 
opaque, the thickness of which lines varies from some 
tenths to less than 1/1,000 of a millimeter. If their 
thickness is between 1/100 and 1/1,000 millimeter, the 
patterns are full of networks of lines, and rectilinear 
or circular gratings, giving the most splendidly col
ored diffraction spectra. 

These gratings are obtained with a large number of 
substances. Very beau-
tiful samples are pro· 
duced by allowing a 
mixture of saturated 
solutions of potassium 
phosphate and carbon
ate in equal parts to 
diffuse. In fact, the 
effects thus obtained 
are quite similar to 
the scintillation of 
mother-of-pearl. 

109 

from which the jaw takes iid shape. Three people out 
of four seem to lack in the proper development of the 
tower portion of the face by reason of defective and 
misplaced teeth and weak and ill-developed jaws. 
Hence we deduce that the "man of destiny," "the man 
with firm jaw who knows his own mind," is presum
ably one who was made to chew properly in childhood, 

The following particulars will enable any amateur 
to obtain these figures of diffusion: On a glass plate 
are poured out five cubic centimeters of a 10 per cent 
gelatine solution to which has been added a drop of 
a saturated solution of different composition ( prefer
ably ammonium chloride, bromide, or iodide ) .  On 
the gelatine thus prepared are arranged symmetrically 
drops of various solutions, such as calcium nitrate, 
silver nitrate, potassium citrate. If this plate be 
allowed to rest on a horizontal surface, the liquid 

As Leduc points 
out, all living tissues 
show the same net
work structure. In 
fact, not only in 
mother-of-pearl but in 
the wings of beetles, 
f e a t  he r s of birds, 
muscles and sinews of 
man, and in many 
other I i v i n g sub
s t a n  c e s, the same 
structure and color 
effects, whose produc
tion no physical force 
so far sufficed to ex
plain, may be ob
served. 

In addition to its 
Plant·like forms obtained in Leduc's experiments with osmotic pressure. 

scientific interest, the process above described is obvi
ously of the highest practical importance. It renders 
it possible to reproduce the most delicate photographs 
by coating the gelatine of the photographic plate at 
35 deg. C. with a gelatine layer, containing traces of 
calcium nitrate on which drops of a mixture of cal
cium phosphate and carbonate are spread out. 

In order fully to account for those strange phe-

Other forms of plant·like structure obtained by Leduc. 

drops are seen to diffuse gradually, generating the 
most surprising effects of form and color. Care should 
be taken to protect the plate when drying against 
any shock. The resultant picture is glued on paste
board, like a photographic print, for use as a decora
tive p attern. 

Certain substances will produce by their diffusion 
)jnes of equal distance, alternately transparent and 

nomena, the hypothesis should be made that diffu
sion occurs not continually, but periodically at given 
intervals. of time. 

• 'e, • 

Dentists have made the startling disclosure that 
they can alter and enlarge the jaws in any child by 
simple means, and they have found that the teeth 
themselves and their arrangement are the pattern 

and was not allowed to shove down his food half 
chewed or unchewed by gulps of liquid.-Popular Sci
ence Monthly. 

••••• 
Kieselguhr. 

Kieselguhr is a variety of infusorial earth, which is 
used as a filler for soap, sealing wax, paints, and other 
proQucts, and employed in the manufacture of dyna
mite, alizarine, soluble glass, cements, artificial stone, 
articles of gutta perch a and India rubber, and for 
many other purposes. 

Kieselguhr is found in large quantities in Hanover, 
where it occurs in gray, brown, or pale green layers 
in alluvial deposits and near beds of lignite. It is soft 
and dry to the touch, absorbs water very readily and 
is not affected by chemical reagents at ordinary tem
peratures. Kieselguhr is found also in Hesse, Hun
gary, Bohemia, Tuscany, Sweden, Finland, and Canada. 

The valuable properties of kieselguhr are its low 
specific gravity (0.25 to 0.55), its great power of ab
sorbing water, and its low thermal conductivity, which 
make it one of the best known heat insulators. 

It is extracted from open pits, spread on planks on 
the ground, and left to dry under the action of the 
sun and the wind. Artificial desiccation has not 
proved practically successful, accordIng to a report of 
the American consul at Ham burg. Drying in ovens 
presents no difficulty, but also no particular advantage, 
and has never been attempted on a large scale. 
(Kieselguhr is quicldy calcined by contact with 
flame. ) Various mechanical drying processes have 
been tried and abandoned, in Germany. Drying by a 
blast of hot air has been employed to some extent, 
but only in wet seasons, or after partial dryililg in the 
usual way. The method is too expensive for use ex
cept for the best grade of kieselguhr, which is em
ployed in making dynamite, and when the market 
price is unusually high. 

Kieselguhr, as it is taken from the pit, contains 
from 70 to 90 per cent of water, which evaporates very 
slowly. Air-dried kieselguhr retains from 15 to 25 
per cent of water. The dried kieselguhr is ground and 
packed in bags. During transportation and storage 
it must be carefully protected from dampness.--Cos· 
mos. 

Symmetrical designs obtained on glass, plates by Leduc in experimenting with osmotic pressure. 

MARVELOUS PAINTINGS OF NATURE. 
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HALLEY'S COMET .  
B Y  D R .  ALEXANDER W .  ROB,ERTS. 

Already in the pages of this magazine reference has 
been made to the approach of Halley's comet, the 
most important astronomical event of the years 1909 

and 1910. Every seventy-five or seventy-six years this 
remarkable body completes its far-stretching and ex
tremely elliptical orbit round the sun. 

When the comet sweeps round the sun at its near
est approach, or perihelion, it passes within the earth's 
orbit ; while at its farthest reach, or aphelion, it lies 
outside the confines of the solar system. Thus during 
the greater part of its long journey, for at least 
seventy-three years out of the seventy-five, or seventy
six, it is invisible in even the most powerful tele
scopes. It  is then describing that portion of its path 
which lies outside the orbit of Jupiter. When, how
ever, it is within the orbit of this planet, it is near 
enough to our earth , to be visible in our evening or 
morning skies. 

At first, on its sunward flight, it is discernible only 
as a faint telescopic object, but each day witnesses 
its increase in brightness, till at length it is visible 
to the naked eye, is, indeed, conspicuous enough to 
compel the gaze of even the indifferent beholder. As 
a rule it is easily seen by the unaided eye for ' some 
months. 

After passing its brightest phase-which it will do 

this cycle in the first week in June, 1910-it rapidly 

decreases in brightness and is soon lost to view in 
even the largest telescopes. 

It was last seen at the Cape Observatory in May, 
1836,  passing after that date into the far distances 
from which it came. But although it vanished from 
the sight of men, its onward track through space was 
k�own with as great accuracy, relatively, as sailors 
know the way of a ship over the trackless deep. And 
thus every lap of its vast orbit, over three thousand 
million miles distant, at its widest reach, from our 
earth, has been mapped out with the utmost care, 
and with assurance. Unseen for seventy-three years, 

it is yet as surely seen by those who make 
this branch of astronomy their care as if 
it shone brightly and continuously in our 
midnight sky. The invisible bonds of law 
have it in their inexorable hold, and from 
out the confines of that unbreakable leash 
it can never, never pass. 

In the accompanying flgure are given posi
t ions of the comet at various dates along 
the 18 35-1910 cycle. 

Scientific Amerlc&ft 
however, for southern observers that there is a hope 
that some observatory south of the line may have the 
good fortune to pick up the comet before the length
ening nights will enable northern observatories, 
armed w ith huge telescopes, readily to pick it up in 
the northern autumn. From September, 1909, to 
March, 1910, the comet will be well situated for ob
servers all over the world, being · then high up in the 
m idnight sky. 

By the month of April, 1910, it will have passed 
right round to the evening sky, and toward the end 
of the riion�h it will be lost in the rays of the sun. 
During May it is, for a brief time, a morning star ; 
but in June it has again stolen round to the west, and 
should, in that month, be an object of conspicuous 
brightness in the evening sky of southern latitudes. 
It will remain an evening star till October of that 
year, when once more it will pass behind the sun, 
and then will appear as a morning star. By this 
time, however, it will be rapidly decreasing in bright
ness and will soon be lost to view. 

There are few more interesting chapters in the his
tory of astronomical research than that which tells 
the tale of the tracing back through the long cen
turies of this remarkable comet. Chiefly through the 
devoted labors of a group of classical and Oriental 
scholars, we can trace back the appearances of Halley's 
comet through twenty centuries, surely a long enough 
period to give it a distinction among comets. 

Some of these appearances are of unique interest. 
On the Bayeux tapestry there is a famous picture of 
the comet which appeared in 1066 and which William 
the Conqueror regarded as a herald of victory for his 
arms. Hind proved that this fateful star was none 
other than Halley's comet. 

Then, again, there are many references in classical 
literature to the appearance of various "fearful stars," 
some of which can be claimed as returns of Halley's 
comet. 

It is a marvel that the deductive minds of many 
of the ancient philosophers did not see a connection 
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We have already said that the comet was 
last seen in May, 1836.  It was then mov
ing swiftly away from the sun, midway be
tween the orbits of Mars and Jupiter. In 
the early days of 1837 it crossed the orbit 
of Jupiter. Jupiter himself was not very 
far away when the comet passed under his 
line of march. Slowing now down con
siderably, the ' year 1838 is well advanced 
before the region of Saturn's sway is 

HALLEYS COM ET DU R I N G  CYCLE 1 8 3 5-1910  
N ot. : - Tho place,. lliiven a r e  for Janu ary 1 of  tho 

dates indi�ated. 

reached. In six more years Halley's comet is as far 
distant as Uranus, and in twenty more years it is out 
beyond the farthest planet. And , now, like a great, 
stately ship wearing in midocean, the c()met slowly 
::;weeps round in its orbit. Its long outward flight is 
spent, and the conquering , homeward pull draws it 
sunward again. The year 1872 marked the comet's 
farthest distance, its aphelion ; after this date its 
return journey begins. 

At the opening of this century it was again within 
the orbit of Uranus. By the end of 1907 it had reached 
Saturn's orbit ; and early this year it  swept within 
the orbit of Jupiter. 

On the first of June this year it was five hundred 
million miles distant from us, but rushing in at an 
ever-increasing speed. In  June its velocity of ap
proach was a million miles a day,  

It will come nearest to our earth the first week of 
June, 1910, being then only twenty million miles dis
tant from us-a hand-breadth in astronomical reckon
ing. 

After this date it will move swiftly away from 
the earth, becoming daily more faint, till in the early 
days of 1911 it w ill disappear into the night, not to 
emerge again till  the year 1985, when the most of 
those who read this article will have ceased to care 
about comets. 

No small emulation is being witnessed between 
those observatories endowed with large telescopes, as 
to which one will be the first to pick up the returning 
voyager from far-distant shores. It is expected that 
this will be done in August or September of this year. 
The comet will then be a faint, nebulous star not far 
from Orion. But with regard to this matter of search, 
it may be said that it has already begun, chiefly by 
means of photography ; it being thought that this 
auxiliary to science might make visible fainter obj ects 
than the eye can ::;ee. 

In July of this year the cOlllet 
the morning constellations, and 
placed for northern observers. It 

held its course in 
was then badly 

is so well placed, 

-as they did in eclipses-between regularly recur
ring phenomena. Possibly the fear which these sup
posed messengers of doom raised in the hearts of all, 
learned or unlearned, may have led the ancients to 
leave comets alone. 

It is to Edmund Halley, the contemporary and 
friend of Newton, that we are indebted for lifting 
comets from the region of superstition to the calmer 
sphere , of pure geometry. At Newton's request he 
undertook a thorough investigation of their move
ments, and into the laws which controlled these move
ments. The 1682 comet ' especially held his attention. 
His keen mind soon traced a connection between simi-

, lar appearances separated by seventy-six years, and 
on working out the orbit of the comet, which will 
now forever be inseparably connected with his name, 
he boldly declared that it would again appear in 
1758. It was seen for the first time on December 25th 
of that year by an amateur astronomer in Saxony. 

Thus for ever the mystery which had gathered 
round comets was diSpelled. 

There are one or two very interesting questions 
connected with the return of this comet. Of these ' one 
is the constitution of these bodies. The usually ac
cepted view is that they are composed of myriads of 
meteors at a very high temperature. But this does 
not explain their appearance thoroughly. It is in
deed ratper an imperfect explanation of the tail. 

Then, do comets grow fainter each return? The be
lief prevails that they do. A comparison of the forth
coming appearance of Halley's comet in 1910 with the 
magnificent drawings made by Sir John Herschel of 
the 1835 appearance should do much to settle this 
question. 

It is said that there are planets exterior to Nep
tune. Dr. See, of Mare Island Observatory, has even 
given them a local habitation and a name. If there are 
extra-Neptunian planets. then they should m ake their 
presence felt by perturbations of such comets as pass 
out beyond the orbit of Neptune. We have already 
referred to the near approach of Jupiter to Halley's 

comet in 1838. This approach would have the effect 
of pulling the comet back in its orbit, and thus by 
decreasing its centrifugal force bring it back more 
quickly again to the sun. Every planet circling round 
the sun tugs at the comet more or less, now hasten
ing, now retarding its journey. Because of such "in
terferences" its path round the sun is a sinuous 
curve ; and sometimes because of hindrances by the 
way, it takes seventy-seven years to return, while at 
other times it is incontinently pushed onward and 
its round is seventy-five years. 

Thus if there are planets beyond Neptune they will 
make their presence felt in disturbing the comet as 
it passes its aphelion goal. 

Enough has been said to indicate how much inter
est attaches to the appearance of this comet in 1910, 
and how eagerly its coming is being watched and 
waited for. 

• I e  • 
Status of the Blrkeland-Eyde NIt:rogen Reducing 

Systeln. 

It may be of interest to present some of the lead
ing points regarding the present state of the nitrate 
industry in Norway, using the Birkeland and Eyde 
electric arc furnace. In this process,' the gases com
ing from the furnace are rapidly cooled so as to pre
vent a decomposition due to the heat. In this way the 
yield is increased. Since 1905, when the first plant 
was started at Nottoden, Mr. Birkeland has been 
making researches with a new tubular' furnace. On 
the other hand, the Baden Aniline and Soda Works, 
of Ludwigshafen, which is associated w ith the Nor
w egian enterprise, is also studv,ing a new type of 
tcbular arc furnace, but without the use of a magnetic 
field for blowing the arc. It appears to give satisfac
tion, and will soon be used experimentally in Norway. 
The question of fixing the nitrous vapors industrially 
has given r,jse to many researches. At Nottoden, the 
pq)cesses are kept secret as much as possible, how
ever. The gas coming from the furnace is taken to 
oxidizing towers, where they remain for a certain 

time, and in this part the nitric oxide is 
finally transformed to nitrogen peroxide. 
The latter is passed into large granite 
towers of 35 square yards section and 
60 feet height, and the gas is acted upon by 
a water spray. Nitric acid of 25 per cent 
strength is thus formed, and this can be 
used for preparing the nitrate of lime, 
which is used as a fertilizer. There re
mains 20 per cent of nitrogen peroxide in 
the gas coming from the towers, and it is 
passed into wood towers resembling the 
former and is there acted upon by the alka
line solution such as carbonate of soda or 
lime water. After this treatment the gases 
do not contain more than 3 to 5 per cent 
of the peroxide. The preceding products 
allow of obtaining ' nitrate of lime by 
neutralizing the nitric. acid by roughly 
broken limestone, and the bath is evaporaJed 

by tfie waste heat of the furnace. The nitrate of lime 
for chemical purposes is delivered in blocks, while for 
agricultural purposes it is crushed and sifted. On the 
other hand, the treatment in the towers by the car
bonate of soda solution yields nitrite and nitrate of 
soda. The pure nitric acid coming from nitrogen in 
this way gives rise to products which are of value for 
pyrotechnics, as it is found that the impurities in the 
ind ustrial products often cause changes in the ma
terial and these give rise to accidents. The present 
acid is almost entirely pure and so is well adapted 
for this purpose. As to the value of Norwegian 
nitrate for fertilizing, H.  De Felitzen finds that for 
oats the yield per acre is greatly increased. Without 
fertilizer we have the fig1,re 4.2 ; with natural Chile 
nitrate it is 6.1, and � ith Norway nitrate it reaches 
7.1. It is probable that 200,000 tons of Norway nitrate 
'w ill be produced in 1913 and 125,000 tons in 1911. 

• • • 
Grinding C em ent. 

Fineness of grain is greatly to be desired, bOth in 
finished cement and in the raw materials of which it 
is made. In the new Pfeiffer cement machine the 
process of grinding is kept separate from the expul· 
sion of the meal, or product of grinding. The last
nf.med operation is effected by means of a fanning 
mill of peculiar construction which, without employ
ing any sieves, delivers a product , of very fine gratn. 
The machine requires much less power than the ordi· 
nary machine, so that a very fine cement can be pro· 
duced more cheaply than common cement is produced 
by the usual methods. 

' . . . ., .  
It is gratifying to learn that the application of block 

signaling on the railways of the United States is in
creasing, althoug:h not very rapidly. The last re»ort 
of the Interstate Commerce Commission shows that the 
total length of road operated under the block system 
at the l?eginning of the year was 59,548 miles, a net 
increase over the previou s year of 879. The sma,H In
crease is attributed to th p.  fin a.ncial d epression . 
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THE WIESEN VIADUCT .  
ll Y  THE PARIS CORRESPONDENT O F  THE SCIENTIFIO A:MBRICAN� 

A piece of railroad construction in Switzerland 
.vhich presents considerable interest is the great 
Wiesen viaduct, which has been building for some 
time past. The viaduct's central span is one of the 
longest as well as the highest to be found in the 
countr;)'". 

The present viaduct forms part of a new section 
of railroad of short length which has been undertaken 
within a recent period in the region lying in the east
ern part of the country. The line belongs to an ex
tensive system of railroads known as the Rhatische 
Bahn, and it is designed to give a long-needed passage 
through the picturesque Davos-Landwasser valley, . for 
up to the present the valley has been traversed only 
by an ordinary road. Hereafter the well-known moun
tain resort of Davos will have a direct 'connection 
with the region lying to the south. The line thus 
gives an outlet to the center of the Graubunden can
ton, and passengers can easily reach the different 
parts of the Engadine region by r!'lil. The new rail
road seLLion will thus be a great advantage for Davos, 
so ·that the resort, which is already much frequented, 
will have a still greater development after the rail
road line is finished. Connection is now made with 
the Abula railroad, which is another of the Swiss 
lines recently built in this region. 

Work on the construction of the new line, known 
as the Davos-Filisur route, is actively under way at 
the present time. The railroad is of short length, 
like many of the mountain lines in Switzerland, for 
it is scarcely over 1'_ miles long. Still it presents 
many interesting features. A gage of 1 meter ( 39.37 
inches ) is employed in this case. Davos, the starting 
point of the line, lies at an altitude of 5,019 feet above 
sea level, while the southern teJ"minal at the locality 
of Filisur has an altitude of 3 ,521 feet, so th!tt the 
gradients on the section are considerable. The maxi
mum gradient is 35 per cent and the minimum radius 
of the curves 380 feet. The track is laid upon steel 
ties. Following along the valley of the Landwasser, 
which after Schmelzboden narrows to a deep gor�e 
lYing between high rock walls, the route is one which 
tourists will find agreeable for its picturesque charac
ter. On the section between the above locality and 
Wiesen a considerable amount of work )las been done 
in the way of tunneling and building viaducts. In 
all, there are six tunnels, the longest of which is the 
Silberberg tunnel. In its construction springs were 
met with which gave some difficulty. ,After crossing 
the mountain tor.rent of Monatstein, the line reaches 
the locality of Wiesen, near which is situated the 
great viaduct, lying between Wiesen and Filisur. The 
main central span lying over the Landwasser stream 
iF. 182 feet, and the height of the arch above the level 
of the stream is about 300 feet. It was difficult to ob
tain suitable building stone in the region. Concrete 
was used for the main body of the work, and hewn 
granite for the faclttg. At the top of the arch the 
width is 126 feet, and at the base the width is 165 
feet. The thickness at the summit' is 6 .0  feet and at 
the bottom 10 feet for the masonry. On each side of 
the main arch there are two arches of smaller size, 
having 65-foo.t span and lying at the same height 
above the level of the stream. In order to carry out 
the work of building the principal arch there was 
thrown across the stream between abutments an iron 
trelliswork bridge of 3 feet width, which was held 
upon two suspension cables, these latter being an
chored at either end. The viaduct is built according . 
to' the designs of M. Hans Studer, one of the leading 
engineers of the road. 

. ' . - . 
The Current SuppleDlent. 

Thanks to the speed of i'nodern steamers and. the 
d evelopment of the railroad system in India, the base 
of the Himalayas is now only twenty days' journey 
from Mediterranean ports . . Hence, mountain climbers 
who wish to distinguish themselves by l.ofty ascents 
or explorations have undertaken summer expeditions 
:n the high mountains in northern India. In the first 
rank of these explorers stand Dr. and Mrs. Bullock 
Workman, who since 1898 have made five expeditions 
in the Himalayas. Their latest exploits are recounted 
in the opening article of the current SUPPLEMENT, No. 
1754. D. Geyer contributes much curious ' information 
in an article entitled "Snail Gardens." Dr. Reiner 
Mueller writes on the subject of the inheritance of 
1I,cquired characters in bacteria, and shows how it is 
possible by artificial means to impress upon a living 
organism a new . and definite character, which is 
h ereditary and which remains c�mstant through a 
vast and indefinite number of generationS. An ap
proximately correct idea of the form of our planet is 
a cpmparatively recent acquisition of. s<'ience. Dr. ' 
Givet of the French Equatorial Geodetic Expedition 
tells us how this new knowledge is obtained. The 
yeast cell and its lessons are taken as the subject of 
all instructive article by W. Stanley Smith. . The 
oxhydric process of cutting metal is a new technical 
ach ievement painst.akingly discussed by E. F. Lake. 

Scientific ADlerican 

Maria Par loa's excellent monograph on the canning 
and preserving of fruit is continued. Twenty-five 
years have elapsed since Arrhenius advanced the the
ory that acids, bases, and 'salts in aqueous solution 
are dissociated into their constituent ions. Now that 
the storm of contention aroused by this doctrine is 
clearing, it may not be inappropriate to consider more 
calmly this pr{)position of Arrhenius's, to reinspect 
the foundations, and to weigh without prejudice the 
successes and the failures of the ionic theory. This 
has been done by Gilbert Newton Lewi R iT> " +'- nught
ful article entitled "The Use and Abuse of the Ionic 
Theory." The Engineering, Electrical, and Trade 
Notes will also be founl! as usual. 

The Gl1ddt\n Tour. 

The sixth. annual tour of tp.e American IDlObile 
Association, ' better known as the Glidden �r, was 
completed at Kansas ' City, Mo.' on the last of July 
a,fter , a more than usually strenuGUs journeY4>f fifteen 
running days from Detroit via Chic�go to .penver and 
back to Kansas City. . '  ' 

It is impossible for us with the:spa!ce · at our dis
posal to give even an outline of · the .performances of 
the various cars or the incidents of the trip ; but as at 
least half the space in a number of automobile trade 
journals have been devoted to such details for three 
successive weeks, it is perhaps hardly necessary. 

There are, however, several features of the tour 
'Worthy of especial mention, even in a non-specialist 
paper. 

The roads are agreed by a number of veteran Glid
den tourists to have been the worst ever encountered, 
varying from axle-deep sand to mud as deep, and, per
haps worst, axle-deep ruts in hard-baked "gumbo." 
I n  several cases the entire crew of a car was thrown 
out by crossing too swiftly in descending a hill, a 
concealed w ater bar, or similar obstruction ; grass hum
mocks and even bowlders grazed axles and under pans, 
and bridges on the prairie .roads had to be repaired 
before safe for passage. Considering these diffiCUlties, 
the fact that 8 cars finished with perfect road scores 
( w ithout losing m arks for delay, breakage, repairs, Or 
adjustment en route) , as many as 21 out of the 32 con
testing cars covering the first 830 miles to Minneapolis 
over ' perhaps the w orst roads encountered withol}t be
ing penalized, is strong testimony in favor of the claim 
that the reliability of American manufacture has 

'. reached . something like perfection. Even the expected 
spring troubles were conspicuously few. 

WhElI:eas in former y ears the Glidden has' been con
sidered to be ,a "big car" tour, small cars having hardly 
a faJr c�n'ee to make a showing proportionate to 
their cost, an attempt was made this year in the sys
tem of marking anlI distribution of the , trophies to 
place the smaller '  ears on equal terms. The result, 
however, still shows that the best low-powered car is 
hardly equal to so strenuous a journey. 

Great hospitality was sliown to the tourists at prac
tically every town and village passed, Detroit, Minne
apolis, and Denver parti-cularly distinguishing them
selves, and farmers' families lining the route even 
in remote districts. The latter' seem to be overcoming 
their hostility to horseless vehicles, nO,t merely mak
ing way for the automobile and taking its dust with 
a better grace, but themselves adopting its ' use to 
avoid those alternatives. The interest shown by the 
agriculturist in the tour should benefit participants il!l. 
the latter commercially in these days of high-priced 
grain and promise of abundant crops, as well as m a
terially assisting the uniwrsally beneficent cause of 
goad roads. 

The Glidden trophy for the largest cars and the 
Hower trophy for runabouts were won by "Pierce Ar
row" cars, three of which finished with p'erfect road 
scores, the two winners actually having no marks d'e
ducted for any re-adjustments to be made at the finish 
to put them in the perfect condition in which they 
started, which is certainly a most remarkable show
ing. 

The Detroit prize for intermediate cars' was WOn by 
a "Chalmers-Detroit" car ; two of the three "Premier" 
cars entered alB{) finished with perfect scores. 

A remarkable record was made by a "Rapid" com
mercial delivery truck, which was sent on the unac
customed 2,6�0-mile journey by its enterpriSing manu
facturers, carrying over a ton of baggage and acces
sories for the . tourists on solid tires. It not only 
rendered ' yeoman ' service, but actually would have been 
unpenalized on seveml of the worst days' runs lui.d it 
been competing with

'
., the touring cars, and climbed 

Pike's Peak as a diVersion during a pause! in the tour. 
. . . .. .. 

. BLERIOT'S CHANNEL FLIGHT AND OTHER RECORDS IN 
FRANCE. 

We reproduce herewith several ' photographs show
ing the start of Blerlot across the English Channel, 
a nd also showing him flying above the Channel when 
beyond sight of land . These photographs give an 
excel l ent idea of the birdlike appearance of Bleriot's 
m onoplane when in flight. A full description of his 
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record flight and of other r�cords which he has made 
appeared in our last issue. 

The extremely rapid progress being made in avi
ation in France is truly astounding. One of the men 
who has made extraordinary progress is M. Roger 
Sommer. His record to date is truly remarkable, and 
shows that when one once learns to fly an aeroplane, 
there is a fascination even greater than that experi
enced with the automobile. During six consecutive 
days, from July 13th to 18th inclusive, M. Sommer 
made the follow ing flights : July 13th, two flights of 
15 and 19 minutes. On the 14th, a flight of 27 min

, utes at a height of from 30 to 65 feet, covering a 
distance ,of 12 kilometers ( 7. 5  miles ) outside the lim
its of the aerodrome within 10 minutes. On July 
1 7th, a 30-minute flight, during which 12 liters ( 3.2  
gallons) of gasollne were oonsumed ; and on the 18th a 
flight of 1 hour and 4 minutes. On . July 27th this 
time was increased to 1 hour, 23 minutes, and 30 
seconds. On August 1st he flew 1 hour, 50 minutes, 
and 30 seconds, beating all French records. Three 
days later he made a flight of 2 hours and 10 seconds, 
which, up to the time of our goIng to press, is the 
longest record made by a foreign aviator. M. Gaud
art is another beginner who has recently met with 
considerable success. On July 18th at Juvissy he 
made three circuits of the aerodrome in a gusty 
wind, covering a distance of about 4 %, kilometers ( 2 .5  
miles) . Starting at 3 : 14" A. M. on August 7th, in the 
moonlight, he made a flight lasting 2 hours, 27 min
utes, and 15 seconds, the altitude attained varying 
from 20 to 90 feet. This surpasses the record 'of 2 
hours and 20 minutes made on December 31st last by 
Wilbur Wright, and is an endurance record for an 
aeroplane. 

Capt. Ferber made several flights on the Champ de 
Mars on July 18th with his Voisin biplane. Two days 
later he made six successful flights at Belfort, after 
which he shipped his machine to Vichy for the avi
ation m eet. On July 19th Henry Farman made a 
flight of 1 hour and 23 minutes at Chalons. The 
flight started at 8 : 17 P. M. and terminated at 9 : 40, 
when the gathering darkness obliged Farman to de
scend. His new machine has the tail placed farther 
apart than the former one, and is fltted with runners 
in stead of wheels. The balancing planes are placed 
between the ends of the ' main plane. On July 21st 
at Chalons ' Mr. Farman took up Mr. Cockburn in a '  
new machine which the latter has just purchased. It 
made a circuit of the camp, a distance of about 1 %  
miles. 

From the above it will be seen that the aeroplane 
, ia making great strides in France. No less than 

forty-six machines have been entered for the great 
aviation meeting at Rheims during the week begin
ning August 22nd, and at this meeting aviation abroad 
will for the first time be put on a sound footing. 

. . . � .  
COIIPLETION OF THE GOVERNIIENT CONTRACT lIY 

ORVILLE WRIG HT AT FORT IIYER. 
With the making of the ten-mile cross-country speed 

test by Orville Wright at Fort Myer on July. 30th, as 
mentioned in our last issue, the government require
ments for a heavier-than-air .flying machine were com
pletely fulfilled. The speed averaged by the machine 
carrying Orville Wright and Lieut. Foulois as passen- · 
ger, according to the timing of the officers in charge 
of the test, was 42.58 miles an hour. On the outward 
j ourney, when flying somewhat against the wind, the 
machine averaged 37.735 m iles an hour, while on the 
return trip the average speed was 47.431 miles an )lour. 
As the bonus offered by the government was $2,500 for 
each mile per hour in excess of forty, without taking 
into consideration fractions of a mile, the Wright 
brothers received a bonus of $5 ,000, which made a 
total of $30,000 for their machine. 

The more one considers this remarkable fiight, the • 

more the excellent qualities of the Wright biplane 
and the daring of Orville Wright in making the cross
counl ry fiight to Alexandria, Va. , stand out. With 
a somewhat smaller machine than that used last year 
( the planes are 36 feet long by 6 feet from front to 
rear ) some 1,:!oO pounds of weight was carried at a 
speed of 4 2 Y2' miles an hour with an expenditure of 
not over 30 horse-power. This means tlui.t the ma
chine lifted 40 pounds or more per horse-power ex
pended, and carried this weight at a faster speed than 
has ever been shown in an official test by any other 
aeroplane. The ' weight lifted per square foot of sup
porting surface, however, was much less than in the 
case of Bleriot with his No. XII .  monoplane, for the 
Wright machine 'carried only about 2 Y2i pounds to the 
square foot, whereas Bleriot lifted over 5. The speed 
the latter attained in an official test at Douai, France . 
last month was 10 miles per hour less thah that 
reached by the Wright biplane ' in its test at Fort 
Myer, although Bleriot's monoplane had approxi· 
mately the same horse-power and lifted practically 
the same weight. . A comparison of the two machines 
shows very . neatly, therefore, the greater l ifting 
power of a single deeply cJlrved surface over super
posed slightly curved surfaces . and brings out 
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the fact that when such a surface is used, as 
was the case with the Bleriot machine, speed 
is sacrificed for lifting power. On the other 
hand, however, as a practical machine for the 
use of sportsmen, the monoplane of Bleriot 
offers distinct advantages in the way of small 
space occupied, light weight of the apparatus, 
and ready portabil ity. After making his 25-
mile cross·country flight from Etampes to Che
villy on July 13th last, Bleric>t dismounted the 
wings of his machine, fastened thClm to the sides 
cf the body frame, and towed the machine over 
the road on its three wheels to Paris, a distance 
of 61 miles, arriving there by evening, The 
performance of such a feat shows the superior 
adaptability, for war purposes and for all prac· 
tical uses, of the monoplane type of aeroplane 
mounted on wheels as compared with the bi
plane type of machine mounted upon runners 
and requiring a starting rail and dropping 
weight to launch it. 

The fulfillment of the specifications of the 
United States government for a heavier-than-air 
flying machine m arks an era in the development 
of aerial naVigation. When these specifications 
were issued in December, 1907, the Wrights had 
not demonstrated any of their claims, the chief 
of which was that they had flown for 38  min
utes more than two years before. Santos Du
mont, Farman, and Delagrange had made little 
more than jumps, and the art of aviation was 
in its infancy as far as any practical demonstra· 
tion of what had already been done by the lead
ers was concerned. The specifications issued by 
the War Department required an endurance 
flight of one hour with a passenger ; a cross· 
country speed test with a passenger for a dis
tance of ten . m iles, in which a speed of not less 
than 38  miles an hour must be shown ; and the 
carrying of sufficient fuel for a 125-mile ( 3· 
hour ) flight. These specifications were so 
rigorous, that even the most hopeful aviators 
were doubtful whether they could , be fulfilled ; 
but when Wilbur Wright flew for 2 hours and 
20 minutes on December 31st last in France, 
all doubt was dispelled as to whether or not 
the Wright brothers could fulfill the specifica
tions. Nevertheless, the best speed shown by 
the Wright machine ,in France in the different 
speed tests there did not exceed 38 miles an 
hour very much, and there was consequently 
considerable doubt as to how fast the machine 
could travel ,  and how much bonus Orville 
Wright would win. After making the hazard· 
ous trip over several deep valleys and high hills, 
he expressed his belief that had there been no 
wind to drive him out of his course he would 
have made 44 miles an hour and received the 
full bonus. The height which he attained in 
passing over the valleys was 400 to 500 
feet. When the fact is considered that had 
the motor stopped, both men in the aeroplane 
would have been in imminent danger of losing 
their lives from the descent of the machine on 
the tree tops, one can readily see that the mak
ing of this flight required more daring than 
the making of a flight across the English Chan
nel. Not only this, but two lives were in jeop
ardy all the time. 

A short turn. 

Scientific American 

A glimpse of Bltlriot shortly after his start. 

Bleriot in mid-Channel. 
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There are several new aviators in France who 
almost daily are making new records. Chief 
among these is M. Paulhan, who, with his Voi
sin biplane fitted with a tail and a Gnome re
volving cylinder motor, on July 19th made a 
cross-country flight from Douai to Arras, a dis
tance of 13 miles. The flight was made in 22 
minutes, at an average speed of 35 .4  miles an 
hour. Next to Bleriot, M. Paul han holds the 
record for cross-country flying in France. He 
also holds the record for height, having flown 
to a height of 120 meters ( 393 .8  feet ) , and there
by beaten Wilbur Wright's nO-meter ( 350-foot) 
record made on December 18th last at Auvours. 
Some of M. Paulhan's recent records made at 
Douai are as follows : 12 kilometers ( 7 % miles ) 
in about 15 minutes at a height of 30 meters 
( 9 8  feet ) ; July 23rd, 1 hour 17 minutes 19 sec
onds, covering an official measured distance of 
48.178 kilometers ( 30 miles) , but actually trav
ersing a distance of 70 kilometers ( 43.5  miles ) , 
when the wide turns are considered. 

July 18th, M. Paulhan raced M. Bleriot with 
the latter's biplane at Douai, over a distance 
of a kilometer ( 0 .621 mile ) i n a semi-circle. 
This was the first time two aeroplanes have en
gaged in a .race, and the fact that these were a 
biplane and a monoplane with two distinctly 
different types of motors made this race all the 
more interesting'. M. Bleriot won in the time 
of 1 : 09, an average speed of 32 .4  miles an hour, 
while Paulhan's time was 1 : 37,  an average 
speed of 23 m iles an hour. The same day M. 
Bleriot won the Prix du Nord by covering 2 
kilometers ( 1. 4  miles) in 2 minutes 29 seconds. 

BLERIOT ' S  FLIGHT ACROSS THE ENGLISH CHANNEL. 

Although America was the first to secure an 
aeroplane for the use of its War Department, 
several other nations are quietly working to 
develop machines of their own. In England, 
Capt. Cody, who however has not been aided 
very much by the government, has lately been 
making successful flights with a biplane nearly 
twice the size of Wrights'. On July 21st he 
flew 4 miles above Laffan's Plain near Alder
shot. This is the first biplane, according to 
Capt. Cody, in which every possible effort has 
been made to avoid head resistance. He be
lieves that his machine has less head resistance 
than any other so far constructed of the same 
size, and with an engine of about 30 horse-power 
he has flown successfully at good speed. The 
French government also is experimenting with 
a biplane, but up to the present no attempt has 
been made to purchase s'uch a machine from 
any of the numerous constructors. Orville 
Wright expects to go to Germany very soon, 
with , the idea of selling a number of machines 
to the German government. Italy has already 
acquired one Wright aeroplane, and will prob
ably have several more soon. The Austrian and 
the Russian governments are also interested in 
aeroplanes for war purposes. Up to the present 
time, however, our country and Italy are the 
only ones which have aeroplanes, and which are 
ready to purchase more of thes� machines in 
the near future. It  is probable that new speci
fications in which greater requirements will be 
made will be issued within a short- time by our 
War Department. 

The Wright machine in a sunset flight. 
THE LAST WRIGHT FLIGHTS AT WASHINGTON. 



AN AMERJCAN FORESTRY SCHOOL. 
BY DAY ALLEN WILLEY. 

One of the Eastern States to which forestry is of 
really vital importance is Pennsylvania, for .the rea
:Jon that such a large revenue has been secured from 
its timber interests. Only ten million acres of its 
area has thus far been devoted to agriculture, the 
lumbering industry being very extensive over the 
balance of the State on account of the forest growth. 
In Pennsylvania, as well as other States, the lumber 
industry has been accompanied with great waste ow
ing to the crude methods employed-the large quan
tity of valuable stumpage being left, young trees 
broken down in felling larger ones, while the prac
tice of "skinning" the forests or cutting down the 

Scientific America.n. 

The institution itself is located In Center County, 
where an excellent opportunity is provided for a 
study of the various branches, but in addition the 
students are sent to various portions of the · State 
as well as out of Pennsylvania for additional study 
and practice. The State College, as it is termed, 
gives special attention to field work in addition to 
the routine of the class room and lecture room. In 
connection with the earlier courses in forestry the 
men are taken into the field, where they study each 
kind of tree, its form, its bark, leaves, buds, and 
flowers, until they are perfectly familiar with the 
trees and the material with which they will work. 
Following this they carry on during the fall season 
the work of collecting the fruit and seeds of vari-
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with water, and followed this with a forest map, 
showing the nature and amount of timber growth; 
and from notes taken in the field worked out a plan 
for the futur-e management of the watershed. 

At the State College the course of training includes 
not only preparation for forestry in the East but 
forestry in the West. As an illustration, the students 
are even instructed in the use of pack animals, which 
are so much depended upon in the great national 
forests, where the only route may be a pony trail. 
The course of instruction includes the care and usa 
of ponies and mules, the methods of loading them, 
also riding. Pack trains are fitted out and the stu· 
dents make expeditions as they would in the Rocky 
Mountain region or on the Pacific coast. Two weeks 

Students learning packing of animals for mountain transportation under 
chief packmaster, U. S. Army. 

Work with transverse plane table in rapid measurement and sketching 
of forest types and areas. 

Small plants used for teaching princlples of treatment of timber 
with creosote. 

.'orestry students studying structure of commercial timbers 
and methods of identification . 

Operations on sample tre�s in wood-lot to! determine average rate A class in silviculture gathering seed of maples in a 
of growth for every deCade. 

Illost valuable trees regardless of the destruction to 
the young growth has in itself caused a. great loss. 

Several large railroad companies obtain much of 
their timber from the State, especially the Pennsylva
nia Railroad Compan.¥, which has introduced a for
estry system on its own lands that has resulted in 
much practical benefit. The most notable movement, 
however, is one which has been taken up by the 
State authorities in the creation of the only under
graduate forest school between Michigan and Maine. 
The school has been planned on a very broad scale and 
is intended not only to educate those who attend it in 
every branch of forestry but to conserve this most 
important resource so that the timber supply of the 
State will be permanent. 

AN AMERICAN FORESTRY SCHOOL. 

. 
large sheet. 

ous trees and their storage, dry in bags or buried in 
moist sand. In the spring the seeds are taken and 
planted in forest nurseries, the · students doing the 
actual work of planting and CUltivation. Numerous 
trips are made in the vicinity of the college to study 
natural reproduction of the forest. Near by is a 
State reserve of several thousand acres and the State 
Forestry Reservation Commission has given the col
lege an annual privilege of going _ upon this reserve 
for study and demonstration in forestry. There is 
no other forest school in the country that has so 
large a tract of wild land so near at hand and so 
available for study at all times. Last year one of 
the advanced classes made a topographical sketch of 
a large gap in the hills which supplied the college 

at the end of the junior year are spent in camping 
upon some large wood lot in the State, where the boys 
get very practical training in camp life ; in the esti
mating of timber and its actual measurement by 
various methods ; rapid sketching and mapping of 
forest areas and in study of tree growth by analysis 
of tree trunks. Frem the data obtained in the field 
a map is m ade and a plan drawn up for the correct 
management of the w ood lot. There are many loca
tions in Pennsylvania which are admirable for field 
work because within a small area may be a large 
number of varieties of trees forming a miscellaneous 
growth. An opportunity is also given the Students to 
investigate the different varieties of soil, the extent 
of the watershed, and to obtain other data which 
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will be of great value in connection with their future 

vocation. 
During the last year the members of the graduat· 

ing class are put through a very rigid test, being reo 
quired to spend at least four weeks in some forest 
region either in Pennsylvania or other States. They 
are sent to a lumber camp where they make a 
study of lumbering as associated with forestry. This 
month in the lumber woods is taken as a part of a 
course in lumbering in which each operation from the 
log in the tree to the finished product is thoroughly 
discussed. The men are provided with an · outline to 
aid them in their studies and will prepare a complete 
report on the lumbering operation which they investi· 
gate. They are also placed during the summer vaca
tions where they will get the most practical experi· 
ence in forestry. 

To get the men in touch with practical forestry as 
it is being carried on by private individuals through 
the State and in its various forest nurseries, as well 
as the work of manufacturtng companies who put 
out tools and equipment used by the forester, one or 
more trips are made each year by the juniors and 
seniors, and it is planned to increase' in so far as 
possible the usefulness of these trips. The students 
have visited various plantings of locust made by the 
Pennsylvania Railroad along its lines between Harris
burg and Philadelphia. In these plantations they 
studied the injury done by the locust borer and by 
mice and have learned that the locust was not a tree 
of value for general planting throughout the State. At 
Pottsville, the forestry work carried 
on over the Stephen Girard estate has 
been carefully studied. On this estate 
extensive planting has been done, but 
without the best results, because of in
jury from fire. Stone walls have been 
built and fire lanes or roads established 
which are as good an example of this 
method of preventing fire as can be 
found in the country. The advanced 
students have made trips through the 
southeastern portion of the State, visit
ing the large forest nursery of the 
Pennsylvania Railroad at Morrisville, 
which has been established ' by ' the 
Pennsylvania Railroad. This is re
ported to be the finest forest nursery in 
the United States. It had a million 
and a half of red oak seedlings grown 
from acorns which were set out in the 
spring of 1909.  Industries associated 
with forestry, such as works showing 
the way in which wire rope and cable 
arc used in logging operations, have 
been visited and where the students 
were able to see the making of all 
classes of saws from the crude material 
to the finished product. 

This brief outline gives an idea of 
the broad and comprehensive scope of 
the instruction as carried out at this 
institution, but the opportunities for 
the graduates are such that the school 
authorities consider the work well 
worth w�ile. There is such a con
stantly increasing demand for the 
trained foresters that it is much greater 
than the number who now graduate, 
while the salaries offered make it an 
inducement to a young ma'n to take it 
up. The college continually has requests from iarge 
lumber companies throughout the country for gradu· 
ates and sometimes under·graduates. Th� , United 
States Forest Service is also another source of em· 
ployment and this institution has already sEmt quite 
a large number into the national forests in ' Montana 
and other States: In fact the demand ' for graduates 
is assuming such proportions that expert forestry will 
undoubtedly become a vocation which �will give' many 
thousands employment, and the ' results 

"
at the Penn· 

sylvania institution prove that similar schools estab· 
lished in other parts of the country will be ' of far· 
reaching benefit in solving the problem of conserv· 
ing the national woodlands. 

At the head of the State College is Dr. Hugh P. 
Baker, a graduate of the Yale Forest School, who was 
also connected for several years with the United 
S tates Forest Service. The State authorities have 
provided Dr. Baker w ith a staff of experts so that, as 
already noted, not only instruction but field work has 
been provided in literally every detail which concerns 
this subject. 

In Pennsylvania forestry is taken up in connection 

w ith the work of the agricultural and mechanical 
departments of the State University, as it is believed 
this is the best method. As forestry is a production 
of a crop from the soil, in a sense it is agriculture, 
and because the utilization of the crop demands con· 
siderable knowledge of engineering, the instructors 
�re able to give the students work in the departments 
of civil, mechanical, and m ining engineeriNg-just the 
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kind of employment that they need. Consequently the 
work is closely connected with the vocation of the 
farmer, and the one who completes the course of study 
with the view of becoming an agriculturist is in a 
position to get the most and best of his woodland 
and to make it a permanent resource. 

It may be added that the length of this course is 
four years, the first two years of which are devoted 
largely to foundation principles, which are absolutely 
necessary to the proper training of the forester. Be· 
ginning with the third year they take the men and 
give them two solid years of training along forestry 
and closely related lines. In connection with the, 
actual forestry work the students take such subjects 
at; fish and game preservation, diseases of trees, roads 
and trails, elementary irrigation engineering, elements 
of mining, in which they are taught in an elementary 
way the m ining of various minerals, the timbering 
of mines and the laying out of mining claims. The 
students are also given a practical course in timber 
testing ' in their' mechanical engineering department. 

• • • 
AN · ELECTROMAGNETIC DRILL. 

BY THE GERHA!ol CORRESPONDENT OF THE SCIENTIFIC AMERICA.N. 
A very efficient electromagnetic drill has recently 

been designed by the G�rman engineer Burckhardt. 
This machine is intended for use in all branches of 
the iron industry, e. g. ,  hi boiler shops, ship yards, 
erecting shops, and the like. 

The ingenious combination of an electrical motor 
with an 'electromagnet adapts this machine to all 

A NEW ELECTROMAGNETIC DRILL. 

boring, m illing, countersinking, and broaching. Elec
trom�gnets placed on both sides of the drill spi!ldle 
throw the machine so tightly against the work as to 
allow any one of the operations mentioned to be car
ried out rapidly. 

A special attachment on the drill spindle allows the 
tool to be rapidly and accurately centered on any 
given point of the working surface. The machine is 
thus adjusted within a few seconds. 

As represented in the accompanying figures, the 
drilling machine is suitably suspended for this pur· 
pose. On horizontal surfaces the drill can obviously 
be used without any suspension. A special devi'ce is 
used in upward drilling. 

The electromagnetic drill comprises four main 
parts, viz. , the driving motor, the drill proper with 
its centering device, the electromagnets, and the sus· 
pension. 

The motor armature drives the drill shaft through 
a normal toothed-wheel gearing. The shaft can be 
axially displaced with a view rapidly to adjust the 
drill , point on the center mark. The balanced suspen· 
sion , device can be used for the same purpose. 

The electromagnets are placed on a yoke, p ivoted 
in the plate extension of the machine, and fixed with 
a nut. , The magnet yoke, with its two coils, can ac
cordingly be adjusted to any desired angle. A clamp 
screw is used to hold it in position. 

The pole pieces fitted to the ends of the magnet 
coils are interchangeable.  their length and shape be, 
ing adapted to the tool in. actual use, as well as to 
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the form of the working surface. The pole pieces 
must ,  be held as tightly as possible against the tool 
with their entire surface. The suspension device 
should be fixed at such height above the working floor 
as to allow the drill to be rapidly conveyed to any 
point of the shop. The tool is preferably a spiral 
drill of hard tool steel. 

By employing pole pieces of different heights, drills 
of different lengths can be used. 

� , . , .  
The Psychology of' Reading. 

Examinations made by Erdmann and Dodge may 
serve as a foundation for the psychology of reading, 
and through careful experimental observation these 
scientists have reached results of extraordinary in· 
terest. 

Hitherto two views have prevailed, the one being 
that reading was effected solely by spelling, each let· 
ter therefore being grasped and perceived for . and by 
itself; the other being that the words were gra!lped not 
exclusively letter by letter , but in small groups of 
letters in the sanie spaces of time. 

We learn from their report in the Zeit�chrift fuel' 
PSych�logie un(;} Physiolog'ie del' Sinnes�rga'n� that 
Erdmann and Do

'
dge first asce�tained t�.rough'

reflec. 
tion of the left eye, while the head was kept in a 
steady position, that in , reading an, easily comprehen
sible text there is a regular eha:nge betwe�n pa:uses 
of rest for . the eye and its movements. Th�' nlimber 
of these pauses, however, is much smaller than the 
number of the letters over which the eye glides, and 

it remains, in the case of the same per· 
son, almost unchanged as long as a 
fluent text is used. If the text becomes 
more , difficult , in the meaRtiIlle . the 
numb€ir of , pau>ses , is increased ;a: littIe, 
and, where attention is given

" 
exclu, 

sively to the formation of words, as in 
"proofs," , the ' number becomes three 
times as large. 

So much having been ascertained, the 
next object wa,s to , asceI't:ijn',;. �h�,ther 
reading was eJ:feded during the, pausEis 
of rest or whether the letters pre· 
se�teq the��el:V�s" with , sufficien� dis· 
tinctness whIle , the, eY!L was movlllg to 
the �ight. ThrOUgh peifectly exact ob· 
servation aQd calculation both investi. 
gators came

'
to the ' conclusiori that read· 'i' -', , " �' . • �-.,. '.- .�.) . ' • > , 

ing was effected eXclusively during the 
pauses of rest. On an average the eye 
glides, during a definite movement on 
the line, over a space of 1 .52 to 2.08 
centimeters, a space that contains about 
twelve to thirteen letters. The rllpid 
change of the black and light . textual 
elements-the letters " and the inter· 
stices�makes it more ' irp,possible , for 
the eye to recognize the letters whIle,' it 
is iIi �otion. It w3:s also , ascertained 
that bY: a' ve,ry brief exercise of, vjsjon, 
while the eye is stilI , fpur letters . 'Y.tth. 
out exception, five at the most, can ' be 
recognized

' 
at the same time , even when 

ther do not occur iri a sequen�e : of 
words. In the case of such a sequence, 
however, four or . five times as many 
letters can be read duI'ing the SamEi. in· 
terval of vision; In the sM,rt p.a,uses 
of rest while , reading one

' 
recognizes 

the 'Yords soiEiI{from their optical col· 
lective form, if the letters are not too large, and such 
recognition is by so m�ch €ilLiter as the w.ordS show 
themselves more characteriS,,�ic and fluent t�, the 
reader. , Even a '"beginner ' can ' therefore 'l6lth a ' little 
practice enable himself to read not only, without spell· 
ing but with a visual grasp of whole words at a time. 
How far this capability may reach depends on the 
optical memory of the reader. 

• • • 
Oftlclal Meteorological Summary, New York, N. Y., 

.July, 1 909. 
Atmospheric pressure : Highest, 30.24 ; lowest, 29.46 ; 

mean, 29.93.  Temperature : Highest, 92 ; date, 30th ; 
lowest, 58 ; date, 4th ; mean of warmest day, 84 ; date, 
3 0th ; coolest day, 66 ; date, 4th ; mean of maximum 
for the month, 81.4 ; mean of minimum, 65.5 ; absolute 
mean, 73.4 ; normal, 74 ; deficiency compared with 
mean of 39 years, 0.6.  Warmest mean temperature of 
July, 78 in 1901 ; coldest mean, 70 in 1884.  Absolute 
maximum alld minimum of July for 39 years, 99 and 
50. Average daily excess since January 1st, 1.7.  Pl,ll,
cipitation : 1.98 ; greatest in 24 hours, 1.56 ; date, 23r.d ;  
average of July for 3 9  years, 4.32.  Accumulated defi
ciency since January 1st, 2.15. Greatest precipitation, 
9 .63 ,  in 1889 ; least, 1.18, in 1907. Wind : Prevailing 
directiON, south ; total movement, 7,9�2 miles ; average 
hourly velocity, 10.6 ; maximum velocity, 46 miles per 
hour. Weather: Clear days, 13 ; partly cloudy, 13; ,  
cloudy, . 5 ;  on which 0.01 inch or more of precipitation 
occurred, 5, Thunderstorms : 16th, 18th, 30th. Cool· 

est July in 12 years. 
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HOW TO M AKE CONCRETE POTTERY.-V. 
BY RALPH C. DAVISON. 

( Oontinuert from the issue at July 31st. ) 

After having m astered the processes of modeling 
and casting as explained in the previous articles, the 
craftsman can now take up the decorative features. 
The possibilities of ornamentation. one can say, are 
almost unlimited 'with this material. Various effects 
can be obtained. One can reproduce antiques which 
can hardly be told from the originals, and original de
signs embodying various colors can be made which 
will compare favorably with modern clay pottery 
effects. Owing to the material used the texture ob
tained is one which is full of life and sparkle. It has 
a distinct characteristic of its own which cannot be 
obtained in any other material. 

As a specific case of what can be done along these 
l ines we will take the copy of an antique which is 
illustrated herewith. This was made as follows : It 
was first cast with perfectly smooth sides, a mixture 
of one part Portland cement to two parts of fairly 
coarse brown sand being used. After pouring this 
mixture it was allowed to set in the mold for from 
eight to twelve hours. The mold was then removed 
and the piece was found to be in a more or less soft 
state. That is, it had to be handled carefully. and 
the concrete had not become so hard that an impres
sion could not be made in it with the sharp point of 
a knife ; the design as shown was then marked on 
the surface. and in turn it w as cut and dug out by a 
strong knife blade. A straightedge was placed along 
the various lines, being used as a guide for the blade. 
The depth to which the design should be cut varies 
according to the size of the piece ; but in small work 
usually from one-eighth of an inch to three-sixteenths 
of an inch will give the most effective results. If for 
any reason one cannot commence the work of cutting 
out the design within twelve hours after the piece 
has been cast, or until the piece has become quite 
hard, it will then be necessary to use a small hammer 
and chisel with which to cut out the design. Care 
should be taken, however, in using these tools not 
to strike too hard a blow. for if one hits too hard the 
piece may break, although in antique work if the 
edges of the cut-out design are more or less irregular 
ii makes the piece so much more effecti�e. 

In preparing any article for color inlay work, which 
has been modeled and built up on wire forms as ex
plained in numbers I and II of this series, such as a 
vase or other piece. the design must be cut out pre
vious to the inlaying of the colors exactly as has been 
just described for antique relief work. 

If. however, the piece to be inlaid is to be made 
ill a mold as described in articles I I I  and IV. the 
mold can be prepared to form the desired depression. 
in which case the design will be cast in the piece. 
For complicated designs of this character a clay model 
must be provided from which the plaster mold is 
made. But in simple designs such as illustrated the 
piece which is to form the recess can be attached to 
the inside of the outside mold as shown in Fig. 24 .  
This  can be made of wood and can be secured in 
place by brads. It should be located in the proper 

VASE WITH ELABORATE COLOR DESIGN. 

position and should be of the exact size and shape 
of the outline of the design and at least one-eighth of 
an inch thiCk. Shellac and oil the piece well before 
pouring the cement and allow a good bevel or draft 
en all of the edges so that it will draw out easily 
from the cast and thus leave a good, clean. sharp 
edge to the cavity into which to lay the colored ce
ments. 

A c,l'eat many attempts have been made to produce 
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satisfactory color work in cement, but until of late 
these attempts have been most unsatisfactory. This 
was largely due to the fact that ordinary Portland 
cement is of a gray color and on mixing it with the 
various color pigments the result was a decidedly 
dirty or dead tint of the color used, similar to that 
which would be produced in water colors by mixing 
them with water which had already been discolored 
by India ink or lampblack. Another cause of un
satisfactory results along these lines was' the fact that 
many of those who experimented did not use the 
proper color pigments, the result being that the col
ors faded out on exposure to the weather. The first 
cause of not being abl e to produce true tints can now 
be overcome by the fact that a really true white Port
land cement is being manufactured. This now can be 
procur'ed from almost any cement dealer. By using 

Fig. 24.-MOLD FOR FORMING THE RECESS AND STEPS 
IN LAYING THE COLORED CEMENTS. 

this as a base with which to mix the pigments, true, 
clear colors can be obtained, and by the use of noth
ing but good mineral pigments. known as lime or 
cement-proof colors. it is possible to produce shades 
which will be absolutely permanent. 

. 

The writer has experimented largely with coloring 
matters from this country as well as from abroad. 
Many of the coloring matters obtained from abroad 
are very good. but their cost is naturally higher than 
those which are made in this country. 

As before stated. mineral colors are those which 
give the best and most permanent results. They all 
come in powdered form and should be mixed with the 
dry cement and marble dust or white sand, as the 
case may be. until the whole mass is of a uniform 
tint throughout. After having mixed them as above. 
water should be added and the whole mixed into a 
mortar. 

The following pigments. which can be procured from 
almost any of the large manufacturers or dealers in 
dry colors. will give satisfactory and permanent re
sults : 

Dry Pigments, Resulting Color. 
Red oxide of iron t 
Venetian red " . . . . . . . . . . . . . . . . • . . . . .  Red 

White Portland cement . . . . . .  : . . . . . . . . . .  White 
Ultramarine blue I 
Oxide of cobalt ( . . . . . . . . . . . . . . . . . . . . . .  Blue 

Chromate of lead L 
Yellow ocher f '  , . . . . . . . . . . . . . . . . . . Yellow 

Chrome oxide of copper [ J Green. light 
Carbonate o f  copper , . . . . . . I Green, dark 
Lampblack � 

Torch black . . . . . .  Black or Gray 
Black oxide of copper 

( according to quantity used)  
Ordinary Portland cement . . . . . . . . . . . . . . .  Gray 
Burnt umber . . . . . . . . . . . . . . . . . . . . . . . . .  Brown 

COpy OF AN ANTIQUE. 

The amount of. coloring matter to use in proportion 
to the cement depends entirely upon the depth or shade 
of the color desired. By mixing up small specimens 
of the color with various proportions of cement and 
making small test pieces of mortar and then noting 
the color of these after they have dried out. one can 
readily determine the proper amount of coloring matter 
to use. It is always better to weigh the amount of pig
m ent IIserl rather than to judge the ' amollnt by bulk. 
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for by weighing ' a much more uniform result can be 
obtained. 

For ornamental work where a wide range of colors 
is desired they can be procured by the same means as 
is used in water or oil color painting ; that is, by mix
ing together the three primary colors. which are red, 
yellow, and blue. From these three colors can be ob
tained every color or tone that may be required. Thus 
blue mixed with yellow produces green ; blue mixed 
with red produces violet, and red mixed with yellow 
produces orange, etc. In combining the coloring mat
ters, always do so while they are in a dry state and 
thoroughly mix or grind them together before adding 
them to the white cement. 

The method of laying these colored cement mortars 
hi! the design is as follows : First, enough water must 
be added to the dry mass to allow it to be mixed to the 
consistency of a thin paste. Then the design, which 
has already been cut out as previously explained. 
should be thoroughly wet down by sprinkling with ' a 
wet brush. 

If a varicolored design is to be inlaid. it is always 
well to lay in all of one color at the . same, time, as is  
illustrated in Fig. 24 .  In this case we have figures A, 
B and 0 which are to contain the colors red. blue, and 
black, as indicated.  First, with the aid of the blade 
of a penknife or any other handy tool according to 
the size of the work. lay the red cement in the design A 
as shown at D by the dotted lines. Let it come level 
with or even a trifle higher than the face or body of 
the vase or piece which is being inlaid ; also let the 
colored cement project beyond its position in the fin
ished design as indicated by the dott�d lines. Now 
turn the vase around, and lay the red cement in the 
designs B and 0, letting it project beyond its position as 
was done in the design A. The red cement which has 
been laid in the design A will now be set enough so 
that a straightedge made of a flexible piece of wood, 
or other material such as cardboard can be placed over 
it in the pOSition of the finished design as indicated at 
D by the dotted lines. 

The sharp edge of a knife can now be used to , cut 
away the surplus cement which projects beyond the 
edge of the straightedge. In cutting away the surplus 
cement always cut away from the finished design. 
Proceed to cut away all other surplus cement from 
th e other three sides of  the design as just describerl 
and then in turn treat the designs B and 0 in the 
same manner. Now lay in the blue cement in all 
of the deSigns in a similar manner and then the 
black cement. If by chance any of the colored cements 
have gone beyond the designs and onto the face of tp.e 
vase, scrape them off before they harden and then with 
the back of the blade of the knife, which is more or 
less blunt. run around the outline of the designs as 
well as between the colors. using a straight edge as a 
guide. By doing this a distinct parting line is pro
duced between each color and a better effect can be ob
tained. 

The colored cements which have just been inlaid 
must, of course. be cured so as to harden them up. 
This is done , by sprinkling them with water as ex
plained in a previous article. 

The next article will treat of the making of orna
mental relief work and how to cast it. 

( To be concluded.) 

. .  I .  
THAWING DYNAMITE. 

Dynamite must be carefully and thoroughly thawed, 
to make slire that it will explode and do good work. 
The proper thawing of dynamite is a simple opera· 
tion. and is done safely. A dynamite cartridge can 00 
lit with a match. and burned without explosion almost 

A GOOD EXAMPLE OF COLORED CONCRETE WORK. 

always. It must not be laid against a hot steampipe 
or smokestack, or be buried in hot sand. or stood near 
a fire. Use a heat that can be controlled. and that 
can never rise above 100 deg. . even when neglected. 
Dynamite begins to undergo a change at 158 deg. F., ' 
and from that temperature up becomes more sensi· 
tive to shOCk. until at a temperature of about 356 deg. 
it will explode 'simply from that heat. The best thawer 
for dynamite is  one in which the cartrirlges are in-
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serted in tubes that are completely surrounded by hot 
water. The sticks may be carried to the work in this 
thawer. Never place the thawer over a fire, or try to 
heat the water while the dynamite is in it. For 
thawing on a large scale, a building heated with steam 
or water coil is good, provided primers, men, and tools 
are kept out. 

". . . . • 

AN ELECTROLYTIC RECTIFIER FOR CHARGING 
IGNITION BATTERIES. 

BY FREDERICK E. WARD. 

It is well known that small storage batteries, such 
as are used for automobile ignition, are very easily 
charged by connecting them to a direct-current house
lighting circuit through a suitable resistance, but 
where the current supply is alternating many have 
supposed that good results cannot be obtained with
out the use of complicated and expensive apparatus 
for converting the alternating into direct current. By 
following out the instructions given below, however, 
an electrolytic rectifier suitable for charging a six
volt sixty-ampere-hour battery from 110 volts can be 
made and used at home with small expense and satis
factory results. 

There are two parts to the required apparatus
the autotransformer for reducing the voltage of the 
line from 110 to that required by the battery, and 
the electrolytic cell for rectifying the current or caus
ing it to pass always in the same direction. 

The autotransformer is shown by the drawings in 
Fig. 1 .  It consists of a single coil of magnet wire 
wound on a rectang!llar wooden spool, inside of which 
a bundle of steel strips is afterward placed to form 
a core. T];I.e spool is best made of well-seasoned white 
pine or whitewood, as these soft woods are readily 
obtained and easy to work. It  is a good plan to dry 
the wood thoroughly in an oven before it is cut up. 

For the body of the spool, four pieces 2 1/16 inches 
wide, 4 inches long, and not thicker than 14 inch are 
required. These should be securely glued and nailed 
together so as to form a rectangular tube 4 inches 
long and measu ring 1 9/16 inch by 2 1/16 inches on 

:: :.::::::::::::: 1 
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Fig. I . -THE AUTOTRANSFORMER. 

the inside. For the heads, two pieces lh, inch thick, 
3% inches wide, and 4 inches long are needed. 
Through the middle of each a hole about 2 i/16 inches 
wide by 2 9/16 inches long should be cut to fit snugly 
over the ends of the tube. When the heads are securely 
glued to the central tube, and braced by a few wire 
nails driven into them from the inside, the whole 
will form a strong spool having a space 3 inches long 
between the heads for the winding. The corners of 
the tube where th�. wire is to be wound must. be well 
rounded off with a file, to avoid the difficulty of hav
ing to bend the first layer of wire around square cor
ners. In one of the heads two small holes and a 
saw cut must be made as shown at 1, 2, and 4 in Fig. 
1,  while in the other head only one saw cut, 3 ,  is 
needed. These holes and slots are for bringing out 
ends alld loops in the winding, so that connections 
m ay afterward be made to different parts of the lat
ter. On the heads of the spool the numbers 1 to 4 
should be plainly carved to avoid confusion. 

The coil fs to be wound of No. 16 double cotton
covered magnet wire, of which about three pounds, all 
in one piece, will be required. This is to be wound 
on the spool in eight layers of about fifty turns each, 
as follows : First pass about 4 inches of one end of 
the wire out through the hole numbered 1 , and then 
wind on six even layers like thread on a spool. The 
work can be done most easily by clamping the spool on 
the face plate of a lathe and turning it over slowly 
by hand as the winding progresses. It is well to give 
ea ch layer a coat of shellac before winding the next. 
When the six layers have been put on. make a short 
!oop in the wire at saw cut marked No. 2,  and allow 
the loop to project outside an inch or so, as shown. 
Continue the winding as before, and at the end of 
the seventh layer leave a similar loop at saw cut No. 
3, and finally finish by putting on the last, or eighth, 
layer and passing the end of the wire out through 
hole No. 4 .  After the winding is complete it should be 
protected from possible injury by a covering of two 
or three layers of cloth fastened with glue or shellac. 

The core is to be made of strips of thin sheet iron 
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or sheet steel cut two inches wide. One sixty-fourth 
inch is a desirable thickness, but anything less than 
1/32 inch will answer. About eleven pounds will be 
needed for the core, in strips of different lengths 
varying all the way from 11 up to 21 inches long. 
Insert the strips into the hole through the spool one 
by one, putting in the longest ones first at the side 
nearest where the terminals are brought out, and fin
ishing up with the shorter pieces at the opposite side. 

- Enough strips should be used to fill up the hole 

, , , , , , , , , , , 
'Q 
I 

i _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ;,---- _1_ 
'I 

�- - - - - - - - - - - - - - y--, -+ i 

10 

l+---------++-----il p--_s 10 ==Lj- 4 --l 
Fig. 2 . - THE SHEET-LEAD TANK. 

snugly. If the strips are rusty it will not be neces
sary to insulate them from each other, but if they 
are clean and bright it is a good plan to insert an 
occasional strip of paper so as to divide the core up 
into groups of half a dozen sheets each. 

The strips must next be bent around, one at a time, 
so that their ends meet at the side of the coil oppo
site the terminals. T'rim off the ends of each strip 
with a pair of tinner's snips so that they meet with
cut overlapping, forming what are known as "butt 
joints." Care should be taken that the successive 
joints do not come in the same place, but overlap each 
other abo,ut two inches as they pile up, in the same 
way as the joints in brickwork. After the ends are all 
in place, they may be held permanently by wr,apping 
them with a layer of stout cord ( not wire) as shown 
at T, Fig. 1 .  This completes the autotransformer, 
though a coat of black paint will improve it. 

The electrolytic cell consists of a lead tank nearly 
filled with a suitable liquid in which are immersed 
two rods of aluminium supported by a light wood 
frame, as shown in Fig. 2 . 

The tank should.  be made of sheet lead not less than 
3/32 inch in thickness. A good size is 4 inches wide, 
9 inches long, and 8 inches deep. Fig. 2 indicates 
b ow a piece of the sheet lead 14 by 20 inches may be 
used most economically. Cut out the two - pieces as 
shown, fold on the dotted lines so that the joints lap 
on the outside, and solder the seams heavily with ordi
nary solder. Do not try to use a lead-lined wooden 
tank, as the success of t�e apparatus depends largely 
on the cooling effect of the surfaces exposed to the air. 

For the electrodes, two round aluminium rods %, 
inch diameter and 6 lh  inches long are required. These 
must be of commercially pure . aluminium, and not 
the so-called "hard stock" or alloy. Fasten to one 
end of each rod a piece of No. 16 -bopper wire to serve 
as a terminal. The best way to do this is to drill a 
small hole through each rod near one end, and then 
insert the wire and drive down the aluminium with 
a center punch until the wire is tightly pinched. ( See 
Fig. 2A. ) The tank itself also serves as an electrode, 
so that it is necessary to solder a wire to it some
where on the outside. The aluminium rods are best 

R£C Tlrl£fl 
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Fig. a.-METHOD OF CONNECTING UP THE RECTIFIER. 

supported in the tank by means of a light wooden 
frame made of six pieces as shown at B, into which 
the rods may be clamped by thin wooden wedges 
driven in where they pass through the holes. 

To make up the liquid for the cell, put two pounds 
of crystallized sodium phosphate in the tank, and fill 
up the latter with about one gallon of lukewarm ( not 
hot) water or enough to fill it to an inch from the 
top. Stir with a stick until · the salt is diSSOlved, and 
then adjust the aluminium rods so that they dip into 
the solution three inches. , 

Before the apparatus can be set at work the rods 
must be coated with a film of oxide. This has to be 
formed by the alternating current itself, for which 
purpose the rods may be temporarily connected to the 
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110-volt power mains as shown in the first diagram 
in Fig. 3. A resistance, It of about ten ohms must be 
used to prevent too much current from passing at 
first. After half a minute this resistance may be 
gradually reduced to zero, and the operation wiII be 
completed. 

For actual service the autotransformer, rectifying 
cell and storage battery are to be connected up as 
shown in the second diagram in Fig. 3.  The auto· 
transformer may be connected to a nO-volt lamp 
socket by means of a sufficient len gth of No. 16 lamp 
cord and ' an attachment plug. A two-ampere fuse 
should , be included in the circuit. 

The windings of the autotransformer have been so 
proportioned that when connected to 110 volts about 
2 % amperes wiII flow through a six-volt, sixty-ampere· 
hour battery. This low rate of charging contributes 
to long life of the battery, and at the same time mini
mizes the amount of attention necessary in charging, 
since an overcharge at low rate does very little harm, 
With ordinary use of an automobile, a ten-hour charge 
over night every two weeks wiII keep the battery full 
and in good order. 

After about fifty or sixty hours' use of the rectifier 
the sodium phosphate solution will become exhausted. 
This will be indicated first by unusual heating of the 
tank and autotransformer, due to leakage currents, 
a nd finally by the blowing of the main fuse and possi
bly the discharge of the battery back through the 
tank and coil. It is tQ.erefore necessary to make up 
a fresh solution for the tank and reoxidize the rods 
after about fifty hours' use, or when excessive heat· 
ing is first noticed. 

The aluminium rods last a long time, and when 
the lower ends become worn thin they may be in
v erted if care be taken to remove every particle of 
the copper connecting wires. 

The apparatus will charge an eight-volt battery, if 
necessary, but at a slower rate, and it can also be 
used on a four-volt battery in an emergency. In the 
latter case the large currents may soon cause overheat
ing unless a resistance of about one ohm be connected 
in series with the battery. 

• • • 
SAW -FILING CI,AMP. 

B¥ c. A. PITKIN. 
The saw clamp, described by Mr. Bayley in the 

SCIENTIFIC AMERICAN of May 15th, is of service in the 
workshop, and I should like to submit a modification 
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HANDY SAW-FILING CLAMP .  

of it ,  as used by carpenters and others, when the 
facilities at hand are limited. 

Oftentimes when one wishes to file a saw, while 
away from the shop, and having no filing clamp at 
hand, he is at a loss to know how to firmly hold the 
tool during the operation. A handy expedient is to 
take a board or joist and turning it on edge, end on, 
make a cut with the saw to almost its depth. Then 
place the saw in the cut, teeth uppermost, and drive 
in several small wedges along one side. This always 
holds the saw nicely, and the whole may be nailed to 
a step, sill, or part of the framing, or may be placed 
in a carpenter's vise. To loosen the saw, strike the 
top of its handle with the hand. 

• e · . 
TO SUPPORT SHAFT WHEN BABBITTING. 

BY J. EDWIN KERR. 
This is a suggestion for the simplification of the 

babbitting of crankshaft boxes, which has been USEd 
a number of times with entire satisfaction. Drill two 
holes about 14 inch from the outside end of the box 
and in about the position shown in cut. Tap the holes 
for small screws. Let the shaft rest on the head of 
these screws, which may be adjusted until the shaft 
is lined up. After lining the shaft it may be taken 

---------_. _ . . 
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SUPPORT FOR SHAFT WHEN BABBITTING. 

out of the box and warmed before pouring the babbitt, 
preventing the metal from being chilled and forming 
an uneven surface. The shaft may be replaced while 
warm and the babbitt poured at once, the screws in
suring a perfect line·up. The screws may be removed 
with

' 
a screwdriver when the babbitt has been poured, 

or they may be left in if brass screws are used. 
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RECENTLY PATENTED INVENTIONS. 
Of Interest to Farmers. 
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ATTAC HMENT FOR CORN-CDLTIVATORS. and the parallel rod of Ii locomotive. and the Bag. See Fruit picker 's hag. Desk and Ilke attachment, school . U .. H. 
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ing implement designed and adapted to be properly press the jaws to prevent lost motion BanjO, D. L. Day . . . . . . . . . . . . . . . . . . . . . . . .  928,948 Display apparatus, Kaufman & Wllske . . .  928,980 

used as an adJ'unct or attachment of a culti- and uneven wear. 
Barge, H. W. Kirchner . . . . . . . . . . . . . . . . . .  929, 139 Display box for sto."es, J. B
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Household Utilities. 

PORTABLE GRATE.-W. H .  
t f th h d f th ' 1  h ' h . th Bearing, antifriction, H. Frobose . . . . . . . . .  928 , 956 Door, radial, "T. H. "'�nson . . . . . . . . . . . • • . .  929 ,265 

provision for the easy removal and replace- Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929, 581 'I Door lock. G. W. Northrup . . . . . . . . . . . . . . .  929.474 
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Savannah. Ga. 'l'he invention is an improve-
rail connection with the road bed. Bed. folding, F. J. Crouch . . . . . . . . . . . . . . . . 929,289 sliding, Schuyler & Laughlin . . . . . . . . . .  929.633 

ment in fire-place grates, and has in view a Bed, wall, "T. C. James . . . . . . . . . . . . . . . . . .  92 9, 595 1 Draft carrier and body bolstt>r construction, 
. I th d ' RA ILWAY-SWI'l'CII.�P. MCGRATH. Denver. Bedstead canopy suspending attachment. 1\1. O. S. Pulliam . . . . . . . . . . . . . . . . . . . . . . . . .  929,246 
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purposes. 
B ROOM HA"'GER.-J. H. AS H M EAD , Silver 

Bay. N .  Y .  An object here is to provide a 
hunger by mean s of which a broom can be 
hung in an Inoperative position from a nail 01' 
other support, which serves as an additional 
means for holding the broom straws securely 
together on the neck of the broom. and is so 
constructed that the nail cannot become caught 
in the broom straws to loosen o r  otherwise 
Injure the same. 

ROCK1<jR 1,'OR CHAIR S.-G. M .  S'rRATTON ,  
Ca rthage, S.  D. T h e  purpose of t h e  invention 
is to provide hollow rockers of sheet metal for 
chairs. which arc light, strong, shapely. and 
can be produced at l ow cost. It con sists in a 
nowl construction of rockers and their com
bination with the legs of a chair. 

lUachlnes and Mechanical Devices. 

SHUTTLE MECHANI SM.-J. LARSEN , Silke-
gade 1 3 .  Copenhagen, Denmark. The present 
invention c oncerns a h orizontal shuttle, which 
is so arranged that it seizes the thread and 
holds it fast. s o  that the needle can w ithout 
stopping go straight down and then again at 
Ouce straight up, the upper edge of the ring
formed shuttlebed being provided with a horn 
that holds onto the thread during the forma
tion of the stitch. 

APPARATUS FOR MANUFACTURING 
C I GARI�TTE S.-O. WAR'nlANN. 681 High 
R oad, Tottenham. London. Englan d .  The chief 
object of the invention is to enable the pro
duction of cigarettes which. while formed to a 
large extent hy lLeans of automatically acting 
mechanism. shall be free from the defects of 
ordin ary machine-made cigal'ett<'s, and shall 
exhibit some of the best characteristics of 
those made entirely hy hand. 

BUTTER-SERVER.-O. W. MommG. Seattle 
Wash. The construction enables the emptJ 
hutter dish.,s to Iw stacked in a column and 
removed one at a time filled w ith butte ... and 
ejected from the ma chine. I t  stops the action 
and locks movable parts in case of breakage 
of the wire used for cutting the butter ; pre
ven t s  the stock of butter from moving in the 
ma chine except for the purpose of filling a 
hutter dish ; provides for t'ffecting the disen
gagement of butter dishes from the bottom of 
the column of such disnes, and provides re 
frigeration and storage of th,' s tock to be used 
so as to maintain the butter in suitahle form 
to be acted upon by the machine. 

DUMPING-SC OW.�F. P. EAST}1AN, NeVI 
York. N. Y. 'l'he scow has movable sides 
normally securely locked against opening. and 
which can be readily opened without p resent 
ing obstructions t o  the load, thus insuring a 
complete and quick discharge ' f  the load, es 
pecially when the latter consists of bulky and 
moist refuse liable to cling to an y obstructions 
in its path. The invention relates to scows 
::Iescribed in the Letters Patent of the U .  S. 
formerly granted to Mr. Eastman. 

CENTRI1<'UGAL SEPARATOR.-J. A. B 
JO M I NGUEZ, Guayama, Porto Rico. T-he inven
tion admits of general use, but is more par 
ticularly applicable to the separation of sugar 
and molasses from the crude product known us 
masse-cuite. or in other words. from the ma
terial received from the e vaporators. Cen
trifugal force is deyelopcd in a rapidly rot at 
ing body, and ca using s uch body to exert in 
creased pressure, if its direction of motion is 
suddenly reversed. , 
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In operation, 
'when the parts ure coupled. the Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92 9.631 Dye and making same. anthracene. 1\1. H. 
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and its serration s will be detached or out of Block Signal �ystem, L. A. Hawkins . . . . . . .  929 .591 Labonty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929,314 

interlocked engagement with serrations of the 
tongue. If the bar be now moved inward, it 
will first lift the locking dog t o  uncoupled 
position and then will move'- into interlocked 
engagement with tb.e t ongue of the coupling 
hook and will throw the h ook to open position. 

Pertaining to R ecreation. 

B I LL IARD-CUE.-L. KAL MANOVITS. New 
York, N. Y. 'l'he improvement pertains to 
cues, and more particularly cues having re
movable tips. means for securely and removably 
mounting the tips in position , and if so de
sired. between the tips and cue. a body of 
resilient material, which increases the effect of 
the blow when the cue strikes the ball. 

Designs.' 

D E S I GN FOR A SPOON, FORK, OR 
S I M I LAR ARTICLE.-H. P .  ROGERS. Albion . 
Ind. The ornamental design p resented is an 
interesting administration design including the 
representation of an opossum at one end of the 
handle.  a b oll  of cotton on the other end.  and 
a sweet potato

, 
intermediate its ends. 

NO�·E.-Copies of any of these patents will 
be furnishe,' by Munn & Co . for ten cents each. 
Please state the name of the patentee. title of 
the invention, and date of this paper. 

Legal Notices 

P A T E N T S  
INVENTORS are invited to communicate with 

IUnnn & Co., 361 Broadway, " ew YOI·k. ur 
62;) F Street. \\'ashington, D. C., in regard 
to securing- valid patent protection for tbeir in
ventions. Trade-.U arks and Copyrights 
registered. D esign Patents and Foreign 
Patents secured. 

A Free Opinion a. to the prohable p�tenta
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief deSCription of the device in question. All 
communicatiolls are strictly confidential. Our 
H and-Book on Patents will be Bent free on 
request. 

Ours is the Oldest a�ency for securing patents ; 
it was established over sixty y ears ago. 

M U N N  & C O . ,  36 1 Broadway, N ew York 
Branch Office. 626 F St • •  Washington. D.  C. 

Boats, exhaust for motor, J. W. Walters . . .  929,057 Dyeing yarns, fabrics, and the like, appa-
Boiler alarm, E. Parish . . . . . . . . . . . . . . . . . .  929, 478 ratus for, C. Corron . . . . . . . . . . . . . . . . .  . 
Boiler tiue cleaner, Beland & Downs . . . . . . . .  929,377 Earth rake, M. A. Popkess . . . . . . . . . . . . . .  . 
Boiler flue cleaner. E. S. Ratcliffe . . . . . . . .  929.489 Egg case, folding, Skiles & Baldwin . . . .  . 
Boiler low water alarm, stpam, C. Brent . . .  928, 933 Electric circuit controller, H. W. Leonard . .  
Bolster, separable cast, .T. M. Ames . . . . . . . .  928,926 Electric current rectifier, E. Garretson . . • .  

Bolt and nut lock, B. C . James . . . . . . . . . .  929.223 Ellectric cut-off, T. K Murray . . . . . . . . . . . . . BOOkbinder, A. Spahn' . . . . . . . . . . . . . . . . . . . .  92 9, 042 Ele('tric heater, ��. Kuhn . . . . . . . . . . . . . . . .  . 
Bottle, nOll-refillable, A. V. Westerlund . . . .  929 ,356 Electric heater, illuminons, F. Kuhn . . . . . .  . 

929.562 
929,486 
929, (;�4 
929. 609 
929, 582 
928.999 
929,095 
929.094 

Bottles, machine for applying caps to, F. Electric light controlling device, A. I .. . Recht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929, 248 Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929,069 
Bottles or jars, dipping dpvice for, B. W. Electric meter, T. Duncan . . . . . . . . . . . . . . . . 929 , 12 3  

l\'IcGinnis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929,46; Electric selecting mechanism, H. C. Horst-
Box. F. J. Motz . . . . . . . . . . . . . . . . . . . . . . . . . .  929, 156 mann . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . .  929. 133 
Box, W. L. Howland . . . . . . . . . . . . . . . . . . . . .  929,438 Electric switch, N. H. Suren . . . . . . . . . . . . . 929, 6.% 
Brakes, accelerator for continuous pneu- Electrode support for fiaming arc lampR, R. 

matic, Chapsal & Saillot . . . . . . . . . . . . . . .  929.551 Scott . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  929,332 
Brush head, Wilkes & Lyke . . . . . . . . . . . . . . .  929,064 Electrolytic cell, J. McPhail . . . . . . . . . . . . .  929,46.'l 
Brush, shaving, D. S. Ring . . . . . . . . . . . . . . . 929. 494 Electrolytic diaphragm and making the 
����r:. jc�

k
B. °Da�;'p����

n
y . . .. : .. : :  .. .. : : : : : : :  ���:��� Elec��:;ag!et:A�'i.tssi';k · : : : : : : : : : : : : : : : :  ��:�g 

Buggy top support, J. C. Morton . . . . . . . . 929, 155 ,Electromagnet for clocks and motors, C .  Burner. A. G .  Calkins . . . . . . . . . . . . . .  929 , 076, 929.077 Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929,269 
Burner for blast flames. W. H. Schulte . . . .  929, 252 Ellectroplating plant. W. R. King . . . . . . . . .  929.312 
Bust supporter, A. Drake . . . . . . . . . . . . . . . . .  929,407 Eleyator gate operating means, C. F. W. 
Cahinet. filing, J. Dannheiser . . . . . . . . . . . . . . .  929, 566 Ludemann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929, 611 
Cabinet, swinging counter, E. E. Constable 928,941 Elevator pOSition indicator, Griswold & Zang 929,211 
Cable threading head, F. S. Woodward . . . . .  929 ,528 Embroidery frame, S. W. Gibbs . . . . . . . . . .  929,583 Calculating machine, A. G. Meier . . . . . . . . . .  929 , 31 7 Emergency brake, duplex pressure, T. A. 
Can cap. solder charged. J. G. Hodgson . . . .  928,975 Hedendahl . . . . . . . . . . . . . . . . . . . . . . . . . . .  928.970 
Can funnel attachment, milk, G. H. Marting 9�9 .098 Engine. See Explosion engine. Candy wrapping machine. M. El. Buhse et al. 929,075 Elngine. F. G. Freese . . . . . . . . . . . . . . . . . . . . . .  929.575 
Canteen, R. O. Stebbins . . . . . . . . . . . . . . . . . . .  929,337 Engine gearing, traction, J. B. B utholomew 929, 1 83 
Car body undevframe construction, O. S . Engines and the like, couplir g drawbar 

Pulliam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929 ,245 pocket for locomotive, G. T. W·estIake . .  929,062 
Car brake, H� Hoffman . . . . . . . . . . . . . . . . . . .  929,432 Engines, charge forming devi-ce for gas, J. 
Cal' door, C .  W. Leaning . . . . . . . . . . . . .  " . .  929,453 A. & J. Charter . . . . . . . . . . . . . . . . . . . . .  928,939 
Car door gear, H. Allen . . . . . . . . . . . . . . . . . .  929,268 Engines, electric igniter for explosion, W. Car, dump, W. Q. Olden . . . . . . . . . . . . . . . . . . 929,104 C. Thornhill . . . . . . . . . . . . . . . . . . . . . . . . . .  929,262 
Car fendt-r, N. F. Alston . . . . . . . . . . .  0 • • • • • •  929,071 Engines, self starting device for gas, ,\\T. A. 
Car fender, Y. 1\1. Crechrion . . . . . . . . . . .  -. . . . . 929,397 Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929,588 
Cur fender, street, H. D. Uardy . . . . . . . . . . .  929.205 Elnvelop, D. Thomson . . . . . . . . . . . . . . . . . . . . . 929.515 
Cal' , passenger. P. M. Kling . . . . . . . . . . . . . . .  928,983 Envelop. A. C. Toliver . . . . . . . . . . . . . . . . . . .  92 9.516 Car. passenger, F. Koch . . . . . . . . . . . . . . . . . . 928.985 Envelop fastener. J. E. A. Thollander . . . . . .  929.344 
Car roof. P. H. Murphy . . . . . . . . . . . . . . . . . . .  929 ;236 Eltching, E. Albert . . . . . . . . . . . . . . . . . . . .  : . .  928.922 
Car roof, metal. J . .  J. Hoffman . . . . . . . . . . . .  92 9,221 Etching machine. E. Albert . . . . . . . . . . . . . . .  92S.112� 
Car step. folding, J. Nesbitt . . . . . . . . . . . . . . 929,471 Elxplosion engine. B. G. Harley . . . . . . . . . . . . 928, 96� 
Car underframe, J. M. Ames . 0  • • • • • • • • • • • 928,925 Explosive engine, A. F. Clarke . . . . . . . . . . . .  9�9, 554 
Car underframe, railway, C. F. Rice . . . . . . .  929.630 Explosive engine, I. G. Neuher . . . . . . . . . . .  92" . 022 
Car underfl'ame, tank, J. M. Ames . . . . . . . . 928 , 924 Fabric, Fo J. Crouch . . . . . . . . . . . . . . . . . . . . . .  H.:l�.2f)O 
Car wheel, W. McCollway . . . . . . . . .  929,320, 929 , 321 Fabrics, machine for inserting diagonal 
Car wheel, 1 .  P. Todd . . . . . . . . . . . . . . . . . . . .  929,347 strands into woven cane, J. 'l"ilp . . . . . . .  92!U�45 Car, work, J. Iliff . . . . . . . . . . . . . . . . . . . .  0 • •  929,4-40 Fan casing and the pedestal or bracket 
Carbide of calcium, prepared, X .  Herne . . . .  929, 131 

" which carries the bearings for the fan-
Carhureter, G. �'. Isgrig . . . . . . . . . . . . . . . . . . 929. 135 Wheel shaft, S. O. Davidson . . . . . . . . . . . 92 9.567 
Carbureter, J. W. Stevens . . . . . . . . . . . . . . . .  929 . 260 Farm gate. D. C. Hinds . . . . . . . . . . . . . . . . . 929, 431 
Carbureter, B. Rinke . . . . . . . . . . . . . . . . .  0 • •  929,327 Fastening device, ""p". M. Wheildon . . . . . .  o .  929, 06."-1 
Card holder, B. Rensch . . . . . . . . . . . . . . . . . . •  929, 016 Feed regulator, Brady & Abbott . . . . . . . . . . . 929.279 Carrier. See Baggage c�rrier. Feed water heater, Grindle & S\Veelly . . . . . .  928,962 
Carton making machine, S. M. Langston . . . 929, 450 I'''eed water heater, Sweeny & Grindle . . . . .  929, 050 
Can'ing fork, E\ H. Branshaw . . . . . . . . . . . .  929, 190 Fence assembling apparatus, R. C. & "'"P"o A. 
Cash register, C. Palmer . . . . . . . . . . . . . . . . .  929,006 Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929,045 
Catampuial bandage, I .  L. Plamondon . . . . .  929 , 1 66 }�erti1izer distributer, L. E .. Heifner . . . . . . .  928,971 
Cellular boards, machine for making, S. M.  Fertilizer distributer, T. J. Waddell, reis::ome 12,997 

Langston . . . . . . . . . . . . . . . . . . . , -. . . . . . . . . 929,451 Fibrous material , agglomerating, C. L. Nor-
Cement burning kiln, rotary, 11 .... J. Poths . . .  929 , 1 67 tOIl . .  0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  929,004 
Cement heating and distributing apparatus, Filter or strainer for watP!' jugs, canteens, 

S. J. Wentworth . . . . . . . . . . . . . . . . . . . . . .  929, 178 and the Uke, �'. R. Morrell . . . . . . . . . .  929, 1511 Cement, making, Lesley & Spackman . . . . . . 929, 145 Filter, pressure, E. J. Sweetland . . . . . . . . . .  929,636 Cement making apparatus, Lesley & Spack- Filtering composition, self, C. L. Norton . . .  929,()(j2 
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929 , 14 4  Fire escape, J. C. Covert . . . . . . . . . . . . . . . . . . 929.288 Cement, mortar, and concrete water-tight, Fire escape, P. Stan . . . . . . . . . . . . . . . . . . . . .  929,51 0 making, P. Mecke . . . . . . . . . . . . . . . . . . . . . 929, 152 Firearm, automatic, J. J. Reifgraher . . . . .  929,49] Centrifugal machine buffer device, B. Muller 92 8 . 996 Fireproof beam, G. W. Brooks . . . . . . . . . . . . .  928,935 Centrifugal separator, J. Morck . . . . .  .' . . . . . .  929, 537 Fish plate and rail chair, combined, Parks 

Chair. G'. Baron . . . . . . . . . . . . . . . . . . . . . . . . . .  929,272 & Coughlin . . . . . . . . . . . . . . . . . . . . . . . . . . 929, 480 
Check hook and loop, O. B. Read . . . . . . . . . . .  929, 01 4  Fishing reel. D. H. Studwell . . . . . . . . . . . . .  929,341 
Cheese hoop, Brown & Brinckerhoff . . . . . . . .  929,384 Floor and roof construction, J. G. Zwicker . 929, 364 Churn. E. J. Smith . . . . . . . . . . . . . . . . . . . . . .  929,038 Floor dressing machine, Kohl & Walter . . . .  929 , 1 40 
Churn, V. S. Klick . . . . . . . . . . . . . . . . . . . . . . .  929,229 Fluid transmission apparatus, E. James . . .  929.091 
Clipper, hail', Campanello & D 'Aversa . . . . .  929,549 Fly shield, G. A. Ewer . . . . . . . . . . . . . . . . . . .  929.415 
Clock, C. E. Sanford . . . . . . . . . . . . . . . . . . . . .  929,024 Flying machine, A. A. Zalondek . . . . . . . . . . 929,362 
Clock, alarm, E. El. Stockton . . . . . . . . . . . . .  92 9, 340 Folding chair, C. J. Uullickson . . . . . . . . . . . .  92 9.213 
Clock case, C. E. Sanford . . . . . . . . . . . . . . .  929.023 Food heater, E. C. A. Hellmig . . . . . . . . . . .  929, 089 
Cloc!,s and the Ilke. electromagnetic wind- Frog, safety, J. Reid . . . . . . . . . . . . . . . . . . " 929.249 

INDEX OF 
mg gear for, K. Puttkammer et al . . . .  929,01 1  �'rame. E . . · G. Budd . . . . . . . . . . . . . . . . . . . . . . .  929.283 

INVENTIONS Clocks into clocks with electric driving Fruit picker's 002:, E. J. Grant . . . . . 0 • • • •  929.209 means, device for converting ordinary, }�uel, G. B. Selden . . . . . . . . . . . . . . . . . . . . . .  929J.i03 
A. Anders . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929, 531 FUl'llace door, C. G. Atwater . . . . . . . . . . . . .  929,534 

Closet spat warmer, E. Cresse . . . . . . . . . . . . .  929,079 ��urnaces, reversing apparatus for regenera-
Clothespin receptacle . B. Hill . . . . . . . . . . . . .  929.430 tlve, T. S. Blair. Jr . . . . . . . . . . . . . . . . . .  929,277 
Clutch mechanism, B. S. Truxal . . . . . . . . . .  929, 521 Furniture, 1'-' . .T. Hanlon . . . . . . . . . . . . . . . . . .  929,302 Coat pad, G. W. Schweichler . . . . . . . . . . . . .  929,028 Fuse box, E.  Sherwood . . . . . . . . . . . . . . . . . . .  929,506 
Coffee pot, T. J. Clement . . . . . . . . . . . . . . . . .  929, 388 Fuse case, electric. T. El. Murray . . . . . . . . . .  928,998 
Coin changing machine, automatic, J. D. Fusee cap, F'. Dutcher . . . . . . . . . . . . . . . . . . . .  929,409 

Carney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929 .550 Gage knife, F. Skabrourl . . . . . . . .  " . . . . . . . .  929 . 1 71 Coin chute, G. W. Peter . . . . . . . . . . . . . . . . . .  929 . 1 65 Garment holder and SUP
lIDrter. C. W. Lee . .  929,096 Coin freed machine , C. E.  Hibberd . . . . . . . .  929,306 Gas hurner. J. H. Atwood . . . . . . . . . . . . . . .  929,072 Coin receptacle, L. F. Hawley . 0 . . . • . . • . • 92 9,21 6 Gas engines, pneumatically opeI"ated ignition Collector brush, Reist & Noeggerath . . . . .  : . 929,492 device for, C. G. Hess . . . . . . . . . . . . . . .  929,429 

For which Letters Patent of the 
United States were Issued 

for t.he Week Ending 
July 27, 1 909, 

Colori!lg illustrations, machine for, M. H. Gas generators, charging and recharging de-
A N D  B A C H B B A R  I N (j T H A T  0 A T B PIper . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  929. :326 vice for carbide. F. L. H. Sims . . . . . . . .  929 . 032 Communion cup, envf'lop, and pencil holder, Has purifier, W. E. Ashton . . . . . . . . . . . . . . .  929. 270 combination , D. Munn . . . . . . . . . . . . . . . . . . 929, 461 Gas stoppage alarm. Apt & Schott . . . . . . . . .  929 . 1 1 6  

Prime llIovers and Their Accessories. [See note at end of list about copies of these patent".] Concrete block molding machine. J. A. Gas supply alarm. L. O. Bulkley . . . . . . . . . 928 PTi Stubkjare et al. . . . . . . . . . . . . . . . . . . . . . .  929,261 Gas washer. G. Wllton . . . . . . . . . . . . . . . . . " 929,358 
ROTARY ENGINB .-F. P. N ICHOl,S, Hous- CODcr�te blocks, machine for making, W. F. Gases discharged from compressors. devic>e 

t T I thO t t th ' t ' k Adding aehi W T K 'I t ' k 92 8 981 
MIlls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929, 459 for utilizing the heat of. F. P. Moran . .  92 9,4f.O on, exas. n IS pa en e mven IOn ma es . m ne, . d .  1 pa nc . . . . . . . . . .  , Concrete columns. mold for. J. H. Mal{dil'l . 929, 148 Gases, obtaining by-products from. G. Hll-

an improvement in rotary engines. In opera- Add�� ma
t
chine carriage mechanism, J. G. Concrete manhole or catch baRin, P. G. genstock . . . . . . . . . . . . . . 0 "  • • • • • • • • • • • • •  

ti th t ' fI ' d b 
. 

d 'tt d th h A tcen 0 "  if "  . . . . . . . . . . . . . . . . . . . . . . . . .  929 , 056 Harshbarger . . . . . . . . . . . . .  " . . . . . . . .  " .  929.644 Gate, N. J. McAdams . . . . . . . . . . . . . . . . . .  . .  on I' mo Ive Ul emg a mI e roug a erop ane, . eeren . . . . . . . . . . . . . . . . . . . . .  929,217 Confection"r:s dippinl{ tray. W. R. Clarke . .  929. 555 Gear casing, E. Rosenberger . . . . . . . . . . . .  . 
hollow shaft, passing upwardly thr'}ugh radial Agriiultural implements, draft appliance Contact deVIce , C. Brent . . . . . .  ; . . . . . . . . . . .  9�8,934 Gear shifter. G. L. Rayfield . . . . . . . . . . . . . .  . 01', A. Hartman . . . . . . . . . . . . . . . . . . . . . .  929,424 Concrete m Id R N N 'I 929 470 G ' i B S T I slots. and through ports to pressur, chambers !l'ricultural shovei, J. N. Parker . . . . . . . . . . .  929.479 Controller ;tt�ch';'eni. /1 S��i�g ' : : : : : : : : : :  929:041 G::�!�t �i=��:'n�.f�ion; G. E;��:a . : : : : : : : : : :  acting against the sides of the pi,ton blades Ir. apparatus for regenerating Vitiated. G. Coop, poultrv, Grasberger & Thomasson . . . .  928, 961 Gearing, variable speed. J. Heim . . . . . . . .  . 

928 . 974 
929.462 
929.�2!1 
929 .01 2 
929.�20 
928.954 
929.425 

to rotate the motor which com r' th h ft F. Jaubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . 928 . 978 Corset. S. Wood . . . . . . . . . . . . . . . . . . . . . . . . . .  929, 179 Generator. See Steam generator. 
the casing, and the
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LUBR I CATOR PUMP G J ARENDS and 
!!r s�l!ara60r'T GB

· S. Emerick . . . . . . . . . . . . .  928,953 Cotton lappers. grate for. A. Arnfleld . . . . . .  929.533 hach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929.456 - .- . . , 1< S Ip, . d .  erthel . . . . . . . . . . . . . . . . • . .  929,378 Couch. M .  L. Brilliant . . . . . . . . . . . . . . . . . . . .  929, 546 Glove. catching, J .  A .  PeaCh, reissue . . . . . .  12 .996 J . •  T. ARIIlNDS, Rock Rapids, I owa. The invpn- I AIr ships. paddle wheel particularly for use Cover for ca!,s and the ilkI'. M. J. Novoson 929,240 Gloves, etc .• machine for cleaning, A. Hop-
tion rela.tes particularly to such pumps as are 

on, F. Fronz . . . . . . . . . . . . . . . . . . . . . . . . . 929,298 Cover for mIlk receptacles, A. L. Gox . . . . . 928,943 kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929 .222 

I 
Albuminate preparation, soluble Iron. E. Cow tail nolder, J. Finch . . . . . . . . . . • . . . . .  929,202 Gold and sand washer, W. R. Graham . . . . .  929.5811 employed in the cylinder lubrication of heat Laves . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . .  929,452 Crank making. F. W. Parker . . . . . . . . . . . . .  929.241 Grain tor milling. tr .. ating. W. H. Paul . . . '929.481 

engines, in which u reciprocating plunger Aluminous materials, treating. A. G. Hlg- Grate, folding egg, A. W. Otllneer • • • • • • • . .  92'9.162 Grain separator. W. Sperry • • . . . . . . . .  , . • • .  929.044 
playing In an 011 pumping cylinder. operate� AIUI�1��m' ��� •• " t�eatl�·g·. "F."j."T·on· e". : : .· : ·. ·. 929

,
219 Crate. sheet metal, E. C. Rose . . • • • • • • • • . . 929.022 Gra •• cllppt'r. C. S.  McNew . . . . . . . . .. . . . . . 929.239 929.517 Cream separator. B. W, Reynolds . . . . . . . . . . 929,250 Grate. R, E. Adams . . . . . . . . . . . . . . . . . . . . . .  928.92J 



I I 8 Scientific ADlerican. 
Class,'f,'ed Advert'lsements mi��:�i���J'�.OOf9t���L�����·t�(I,o���aJ'�dg�Y��r��' ��� Wood=working vice which is  beld to the uutside of u SlluW WIllOOW by 

Advertisinl' in this column is 75 cents a line. No less rubber cups. Machinery -';r=:�!!!!! 
than four nor more tbau ten lines accepted. COlillt I Ufl u h'y N o .  90 10.-Wnuted t.o buy a " Rector 
seven words to the line. All orders must be aCCOID- Help-a.-Phone." • 11'01' l'j.Ppi'!lll. cross-cut-. d b ' . t F tb . . fo t'o se 1t on I . , - tin�. mltermg, grooving-, pame y a J emlt anee. ur el 111 rma 1 n i l IHI U 1 1'y ,f' o. HO l l .-F'o:r: the manufacturers of a I boring. Beron-sawing edge request. 

I 
patent sewmg n�e(l1e that 18 made to slip o�el' the I mouldiu,Il, mortisiuJr ; for 

READ '.rHIS COLUMN CAREjj'L' LLY.-You will tinct th�ead ; the eye 18 split so as to open and receIve tile I workinl! wood ill aDY man ... 
inquiries for certain classes of articles numbered iu Ullead..

. 
nero Send for catalogueA. 

consecutive order If you manufacLure tbese JZoods Jnquil'Y :S o .  90 1 :l,-Wanted to buy papler mache I The Seneca Falls M'f'g Co. i����::;��;;''''(i 
wMte us at once �nd we will send you the name and �?::e����h:L�.bape of wat er melons, colored to resem- 695 Willer St., Seneca Falls, N. Y. 
addre�s Of the party desiring the InformatJon. There . ' . 

� IS no char/Ze for this service. In evcl.·Y case it is . I n q u l I'Y 1\0. 9013.- 11or the address of the manu
necessu.l'Y to give the llulnber of th e i llqu h'y . factw'ers of double ed2'e safE:ty razor blades. 
\Vhere manufacturers do not respond promptly the inquiry 11lay be repeated. 

lllU N N  &; CO. Gun, automatic, R. E. Jeffery . . . . . , . . . .  , . .  029,59G Gutter "craper, C. 11. Bmdell . . . . . . . • . . . . .  n»,278 Hamm"r, steam. T. I';. !Jolmes . . . . . . • . . . . .  929.�33 

Engine a n d  Foot Lathes 
MACH I N E  SHOP OUTFITS. TOOLS A N D  

S U PPLIES. BEST MATERIALS. BEST 

WORK M A N S H I �  CATALOG U E  F R E E  

SEBASTIAN LATH E  CO .. 1 2 0 Culvert St. ,  C i n c i n nati. 0, 

�������:. J 'se�' D����·I�li�.l l;��ge;': " " " " " ' " 028,950 Veeder C
ounters 

B U S I N E SS O P PO RTU N I T I E S .  HalTow, O. H. Olso[l . . . . . . . . . . . . . . . . . . . . . .  029,105 

MANUFAC'rURERS A N D  CAPITALIST�. you can Burrow, independent tooth bar, l l .  Nestestu 929,160 

secul'P nll interest in a new illvention Or manufacture FTul'l'OW riding attachllll"nt, A. 'l'l'u\'uicek . . .  929,052 

it on royalty. For furtbel' particulars addr{o�s M. R. Hasp fastenel', .\. It. Luscbkll . . . . . . . . . . . . .  929,612 

Hcbultze. Southampton, N. \'. Hat anti gHl'ment hook, cumbinatioll, II. B. ,,'ade, reissue . . . . . . . . . . . . . . . . . . . . . . .  . 
l IHHlh'Y 'N o. 8S6�.-Wnnted to buy nickeloid for Hat form, detachahle. O. Han'::llow . . . . . . .  . buttons. Ea t pin, .T. A. �Ia l'tl�ns . . . . . . . . . . . . . . . . .  . 
A N  ES'I'A BLISHED BUSlNES'; ,,;Itb tool •. Imtents Hats. uevice for hand hlocking. ,J. W. 

and copyri�bts, for a necessary sheet mptal engine Pelln�· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
room specialty. Splendid opportunity for young mfLU rTea(l C'I', n. L. Greg-o!'y . . . . . . . . . . . . . . . . . .  . with moderfl.le capItal, or fol' mUllufactul'f.>1' to add a I-Iell<l l ight. vehicle. A. E. Dobbs . . . . . . . . .  . profitable line. OvportUllltY, Box 77R, New York TTp:l t regllinting apPH l'u tl1S, 3utomnlic, T. I. (�alIo"'lIY . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . lIulllit:y N o . . ��H �.-F'or ma��factul'ers of "Wvrtt's Healer. R. )1cCllll'e . . . . . . . . . . . . . . . . . . . . . .  . 

12.098 
!l29,247 
U29,149 

029,483 
n20,642 
929,197 

to register reciprocating mo\"ements or revolu· tiolls. Cut full size. 
Booklet Free. 

VEEDER MFG. CD. 
18 Sargeant St.. Hartford. Conn. 

Oyclometer,..:, UrtonuterlS. 
'l'achom,ftfr.�. CnuntPJ's 
rouL Fine OWttin(ls. 
Represent�d In Great Britain Ly 

Messrs. �1 AHKT & Cu., Lt,!., t) 
City Rosd, .'inshur:. Squart:, 
London, E. C., Englsud. 

I .  H.  C. Casol i ne 
E ngi nes 

embody t h e  best mechanical priuciples a nd  tbe rna· terials and workmanSl.lip are a]WttYs r lgbt. 'I'hey have tlle approval of ni l "mechanics. Dependable startel's, bCllOOlh runnmg. Simple, economical. 'I'uey deliver their lul1 ratmg of power. 

STYLE� A N D  S IZli S F O il ALL USES 

tll�l�r��'iN��t�o�!�1) � tI.lio.FL���z.:'�t':lJ ir°f.: 
A iJ'-Cooled in 1 and 2 R. P. Cull on our lOcal agents for furtber informaLion or write us for catalog. 
I NTERNATIONAL HARVESTER C O .  OF A M E RICA 

(Incorpornted) 
1 5  Harvester B ldg .• Chicago, U .  S. A. 

F.lectro-CataIYllc SparkinJZ Plug. 
[
He"t." , .T. HOI'st . . . . . . . . . . . . . . . . . . . . . . . .  . 

"' ,1 A :-I U I,'ACTU RING CO:-lCElRN with ample capital Heati llg system. K I I . Gold . . . . . . . . .  : . . .  . 
and fine �enerul macbllle equipment is deSirous of �e- . Hf'm gl1 l ll e  and meuslll'IIlg (levl('(>, �. O. 
curiug an article to manufacture and place upon the '[ Geahurt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . market. A necessitv or labor saver, l)Ot a toy. Adrlress H!J1g(', F. V. r ?.ifI�lden . _ . . . . .  : . . . . . . . . . . . . .  . 

029.580 
n29,103 
n29.4:{(-j 
!l29,12G 

!l29,08� 
f!29.615 
029.:304 

I Your PATENTS 
How to Construct ncorporate :u'd BUSINESS 

A I d d I 10 ARIZONA. n n epen ent nterrupter [.,ws the mOSl liberal. Expenselhc leaSl. Hold meetin�s. transael 
In SCIENTlli'fC AMEIUC.AN SUPPLElUENT, 1 6 1  ;'i. business anywhere. Blanks. By-Laws and forms for makin£ stock 

Attracto, Box 773, New York. T1l1lge, l()("k. 1 .  L. A. Hellwig . . . . . . . . . . .  . . 
Iuq uh'Y No �H22.- Wanted the address of Wortb- FIoistin,l! amI dumping appnmtus, T. e. 

inJlton Boiler Co. ",'right . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . HOisting appliance. A. Smith . . . . . . . . . . . .  . Hoisting machine, B. S. Robertson . . . . . . .  . Holdb1)Ck. "' .. 'j\ ilerndon . . . . . . . . . . . . . . .  . 
P A T E NTS F O R  S A L E .  

Honey box section, )[nxwell & Brewel· . . . .  . Horse releaser. C. E. Benver . . . . . . . . . . . . .  . 
FOR S A LEl.-OutrlJZbt or on rOyalt¥. U. S. Patent JTorse,hoe, C. W. Crannell . . . . . . . . . .  029.�05. 

No. 916,627. covf>rin!Z an automatic marme enl:.ine gov- J-Iorse�hfl€'. auxilinr.,·, .T. ,Yo Roper . . . . . . . .  . 
ernor, which rtevice will coutrol the qpeed ot marine Horseshoe- calk, Hnxtel' & Bent tiP . . . . . . . .  . 
eugines ill stormy weather at sea, thereby preventing Hose conpling. "r. ,J. Will ialUson . . . .  . 
breakdown� of the eUjZines us is frequellLly caused by Bose coupling, C, O. Codew . . . . . . . . . . . .  . 

929. 530 
n29.508 
929 . 1 68 
920,218 
!J20.616 
929.275 
929.39G 
n2n.021 
028.927 
n29.067 
929.061 

A. )1'rederick Col1ios describes fully and clearly witu full-paid for cash, property o r  services. free. President Stoddard, the help of �ood drawinJ;!"s bow an independent multiple FORMER SECRciAR Y OF ARIZONA. resident a£ent for interrupter may be construCted for a lar'ge induction many thousand companies. Reference: Any bank in Arizona coil. 
'rhls article should be read in cunnectiun with lIr. Collins' article in f:5CI"E:,\,TI"I!�JC AAiEltlCAN SUPPLE

ill >�N�', 1 605. .. How t o  Construci fI. 1 OO-lUi I" 
'Vhoele.s Teleg"nph Outfit." 

li�acb �upplement costs to cents ; 20 cents for the two. Order from your newsdealer or from 

STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX. ARIZONA 

abnol'lno,l �peed of the englnps. U . ...: . Patent No. 003.420 Hose nozzle holder. udjustnhle nlld detuch· 
��d ;g���e���e;,�t��t :;'{d��ti�i. ��.tl�J:�e;"��3�ve�\�� nosealJ�;o?�;:';, ApoS�b�OIj,'o'ldel' fOI:." C. ·it: 020,302 f;\UNN « CO" 3 6 1  Broadway. New York 
principal points of advantage of my compre�sor over Robln::.:on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929,019 otber hvdraulic air com�ressors consists ot a 110vel und Rot water boilC'l'. E. Roggero . . . . . . . . . .  929..,196 

n�]tf�re:l�f�bs:s;��e ��yi��t�V:!C����I� i�l 1afte�����r �� Humidifier . .T. Kell ;\' . . . . . . . . . . . . . . . . . . . . .  !)2f),0f)2 

drau l ic com�ressors to-day. makinA' the1'pfore my com- Fc�f-:;����h i�)�Vil��CS8�' D�'L�t�1�1cl�1;" 'l:c'iSS;l� :  : . !)i�:��� 
�;:I��lo� l�g��g�:tu1���s�r:�t1��pe��An�d����o:�·nu'.rai�� Ice machine. vel·ticnl, D. L. Holoen, reisslle 1 3. 000 

Lured at low cost. Inventor has no tunds to promote Induction coil, B. L. Lawton . . . . . . . .  029,607 
t ho�e invention� and will thereforeconsiderall rea�onn.- Inhuling and beating de,·ice. II. C. Dreis-
ble offers. I;'( .r furthpl' i nformatioll address LouiS E. L. '·ogt . .  . . . . . . . . . . . . . . .  . 929. 1 99 

029,527 
029.54� 
029,422 
920. 1 32 
929.353 

1'bemke, Inventor, 257 Garry St., Winnipeg', Man., Canada. Insect icide, .T. W. '\'loods . . . . . . . . . .  . 
.1 IHl n i t·y � o. t-i92l .-For the manufactllfers of gilt t�����n:�� �,��!��:lch·eaf.· �i: ��III��ti��t: : : : : :  l>Rper. Tllsulntor. E. R. Hili . .  
FOH. SALE. -Very valuable patent in connectiOn with automObiles, Article used by every manufacturer. DemR.lld rapidly increasi lllZ. Orders for over 100.000 on hand. Corn plete plant. Reasons for selling. Address Valu;tble, Box ';'73, New York. 

rnterruptel'. R. IT. Wappler . . . . . . . . . . . . . .  . Journal lJox for oil pumping powers, 11. K Braymer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 929.544 Key fastener. E . .T. Ripley . . . . . . . . . . . . . . .  929,495 Kitchen frame, T. Hirsch . . . . . . . . . . . . . . . . .  D29,220 

lUQ u i l'Y No. �93l .-�"or partip.s wbo manufacture }����,e�o����rb�' ���!��d, . . �� .�: .  ��:��: : : : : : :  929.502 

the Western Stump borel' for boring' StUlI1PS. Knob, door. C. L. Curtis . . . . . . . . . . . . . . . . .  g�g:6�� 
FOR il A LE.-A most valuahle patent. ('omblna- Ladder. extension . .T. L. Setzer . . . .  929.1 69 

tion trnnk and typewriter desk. Don't miss oppor- Ladderi-:. shelf attachment for, .T. 'V. Da\\,-tun it y. F'or full particulars and fUl'tl1er information . kins . . . . . . . . . . . , . . . . . . . . . . . . 929.291 address )1. R. �cbuJt?'e, e:outbampton. N. ,�. I Lamp, �roa?well & Lyons . . . . . . . . . . . . . . . .  92D.280 

J.U(IIl i 1'Y No • . �9l J. l .-J;-or manufacturers of ma- f:����: �CC����1r::O��S: \.Y'.' �\. .. 'l?e;lt�I; : : : : : : : :  �g:i�g chmery for makmg Oy screens. I Lamp, UI'C,· .T. Harden . . . . . . . . . . . . . . . . . . . . 92!).643 
FOR SALK -Patent No. 910.174. Improved comhina- Lamp hracket • .  T. Bosuyakovlts . . . . . . . . . . .  n29.�81 

tion lock tor dours. One of the best articles for the Lamp bU1'uer. C. Kel'l' . . . . . . . . . . . . . . . . . . . 92!J.225 

�a{nkve:;lto��eC�r\� �Oab����tE��i4t��f.�If:,�tli·or:.PPIY r.Hm�ap�����l i:�� l��·i tghi������;:I·��I� . .  o.l' . .  ��I.l��· 929,285 

IUfI 11 i l"Y No. 8!UjO.-r'or tbe addre.�s of tbe \Vmd- t�:II�' J���'��b��I.toO).ou#��, L��C�SS�.e.n.��j� : :  .. .. ���:��� sor Mfg. Co .. manofu.ctnrers of waterploof collars and Lamp socket. electric, J. l\fcGavin . . . . . . . .  D2D,463 ! cnff� Lump.:;; . gas · ch:lmlJel' for �l l'C, Wlirner & • 

FO\{ SALK-Patent No. 923,472. Friction tran.mis- Wiler . . . . . . . . . . . . . .  929.:�54 I sion eear. designed for atltomobiles wbich have no end Lanterll. '''. S. I lnulln . l'ei��u(\ . . . . . . . . . . . .  1 2.095 tbrnsts or �h.le twist on bearings. ..Need money for Latch fOI' the closing of end gates, G. H.  oLher patents. Will sell outrh!ht. Ii'or particulars ad- Fox . . . . . . . . . . . .  029.G·n d"es, P. C. Williamson. 400 2.ld St., Oakland. Cal. Lathe . . r. E. Key . . . . . . . . . . . . . . . . . . . . . . . . . .  U29.22G 

!lHlllil' Y  N o .  �!HH;.-Wanted the address ot tbe Cohendet )f otor Co. 
}I'OR SA LJ-IJ.-Patent Nn. 917.282. Grain �bocker attacllmcnt to a harvester. Sets up a perfect shock. For full particulars and furtnel' i nformativn address 

E. W. (i'l'Itz, Deuton, Texas. 

Lavntory basins 01' othel' t'lJl"lhCIlWllre artlelf'S, manufacturing, Clifford & 'Veel:lns !)29.HOO Leatht'r dreSSing process. G. \V. Childs . . . . 9'29,552 Lellol' bolder. 1. Al'llold . . . . . . . . . . .  n29.370 LettE>l' upener, Ii'. E. �lason . . . . . . . .  D29.2:{3 Leuco del'ivati\'es of galloc,Yal1ine al';\'lides, etc., and making same. C. Vaucher. D29.350 
I JHlnh'y No. l"oI969.-\Vanted macbiL)eS tbat make Leve l' . uncoupling, J. r. Birminghnm 929.188 

aC'cordion dress plaiting (steam). i:���il l�it'e�:��':'r, Ai\:I�;��el�I�� rrnl lman . . . .  g�g:g� 
�'OR SA LE.-Dvnamometer patent. A power meter Lifting jack, F. L. Gormley . . . . . . . . . . . . .  029.585 which weitlhs and leaves a wrttteu record of power Lifting jack supporting de" ice, Story & !lall 929.047 us �(i . AdClress C 'orn6lius L. Winkler, Attorney at Law. Liqnid coating machine. Beausejour & Drubel 929,375 

4;; Broadway, New York City. Liquid cooling device. '1'. �E. l;'r,Y . . . . . . . . . . . 020.577 

hHlll i l'Y N o. S91'4.-!i'or a dd.ress of Orms iuter- Littl'l' canier lOCk, J. J. KreniR: . . .  929 . 1 41 

�sted in tbhing reels. t��t, a�l]d l�tc:o�g��ba�)'iS�'" \':.' ii' · ,rbO·mllS .  ��g:�� 
FOR S A r .E.-U. i". Patent :>0. 856.018. power sbovel. Locomotil·e. electric. M. H. nanll" . . . . .  929.587 

$2.000 U. S. Patent Ko. 917 525, safety appliance ror Loom I)icker. C. '.c. ,,'ulkcr . .  929,352 II railway cars. $�.()X) casb. For Iurtber information Loom temple, A. It'ortull:) . .  . . . .  . . f)2D,417 W
��:I:;l�;
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a��;1i�:�·l'ers of rna_ ���6!atl��.�d!E. �{,�hs��f� fO.l·. :tl.l l.e:. � . .  '.nll) ���:g�g 

cbinery for manufacturlll� denatm'ed alcohol. t�����tOj�i!i·Ll�\. ml������':�� C�ll r�ct: . 'meCi);l: D29,576 

nism for, B. A. Linderman . . . . . . . . . . . .  929 232 

H E L P  W A N T E D  

YOUNG 'MAN, graduate of some school in  mechanical enlltneel'1ng, for I)ositlou in woodworking plant in small rrenuessee town. Good opportunity for advancement. State experience. if uny, and salary, Answer . . POSition," Box 77a. New York. 
I nt. n i l'Y �o. S9'S.-Wanted the addr�ss of manufacturers of dry pans or crushers to grind sand for IJlastering and cement works. 

L I STS O F  M A N U FA C T U R E R S. 

i\Iail bag catcher, F. Nicola . . . . . . . . . . . . . . .  029,472 Mail box, E. S. Annable . . . . . . . . . . . . . . . . .  929.369 Mail caITier, J. B. Cain . . . . . . . . . . . . . . . . .  929,120 Milil delivering nppurutus, .T. n. Tudor . • . .  D29 .348 Malt kiln, J. Homor . . . . . . . . . . . . . . . . . . . . .  029,435 Massagil1g macbine, vacuum, C. B. Rider. 
929,112.  !l29. 113 Matcb box, E. Ellis . . . . . . . . . . . . . . . . . . . . .  D29.411 ,Jatch box and hili bolder. Smith & Jobnson 929,257 :\Iatch safe and cigar perforator, comhined. 

A. J.. E"sl<in" . . . . . . . . . . . . . . . . . . . . . . . .  020.414 Mattress, Klimowicz & ""ol'zlllla . .  929,449 Measuring instrument, O. Pappano . . . . . . . .  929,477 �led icine, commercial package of, J. K. Lil 1y f)29,610 MelT;\'-gO-l'ound, ..-�. A. '''alratl! . . . . .  029,523 Metal bcnding and forging muchine. J. n. Blakeslee . . . . . . . . . . . .  . . . 029.073 
CO�lPr...ETE LLS'rS of manufacturers in all linps �up· �fetal depositing apparatus, J. K. Re,nlOH'cl . fl29,017 plied at short notice at moderate rates. Small anrt Metal (� I'awing press, H. C. HUllter . . .  , . .  929,594 special lists compiled to (,I'del' at VHl'ious prices. "E:::- Metal til aments, treating, C. '1'. Fuller . . . .  D29,578 tlIDates should be obtained in advance. Address Metal into a !"edes of molds, npparatus for Munn & Co., List Department. Box 773. New \-ork. I pOll ring, "'. Brugmann . . . . . . . . . . . . . . .  029.547 

1 ' . N !"9�0 -For the address of manufac- )Jetal melting clipola. W . . J: 
Keep . . . . . . . . .  !J':�9.598 

tur ��I'c:l �ort�;s and pestles tbat are used by dru�gists. Metal parts, means for unltlllg, .T. C. Daw-
A LIST OF 1 .500 mming and con�utting en�lneers on �.ret:fn \\'�;'kiJ;�' . ;l�f�cl;i'��s, ' . fQed ' 'mech'n'�is�; D28.947 

cards. A. very valuable list for ClrcularizH:.g, etc. fol', .T. )1011 . . . . . . . . . . . . . . . . . .  !l28.994 Price $15.00. �ddress :Munn & Co., List Department. Metallic cnp closure. W. Emmelius . . . . . . . . .  !J2D,412 
Box ;;3, New ' ork.. l'letallic leaf from the surface of a heateu 

["fIu i"I'Y No. 8!l�4. -Wanted the address of the manufacturers of Cypress wash tubs. 
Jnqu ir�- No. S987.-Wanted. tbe manufacturers ot the Van Winkle. Woods & Sons, and the Weber power meters. 
11lqnh'Y N o. �990. For information rellarding sboe� not made of leatller but similar TO the same and are as durable. 
I nq u i ry No. S!)!Jfi .-"\Vanted addresses of msnufacturel's of machinery for working orange wood mani· cure sticks. 
Inquiry No. �!l97,-Wanted the address of the manufacturers of bread or cake boxes. 
Inquiry No, 9001.-For the address of progre.slve manufacLurers of frTlit jars. 

8u1���I� I'lor N �in�i��.�l·stft'Y�:t:�d t�r��:ril�a�����a cereals; also packing- same in cartons. 
Inqu i ry ]I( 0. 9007 .-WanLed. a tin cburn for cburn-

�Yfur���dt���r��� tywJ�:s:���t:;;i�g :��::st.tom of 

roller, appftmtus for depositing. "'. B. 
Coe . . . . . . . . . . . •  . . . . . . . . . . . . . 929,559 Metallic leaf, package roll of, W. B. Coe. 

MeteI'. See Electl'lc meter. 920.557, 029.558 

Milk can. G. H. Martiug . . . . . . . . . . . . . . . . . .  029,150 �Iill roller. J . . J. Langas . . . . . . . . . . . . . . . . .  929.143 MillinJZ IURchine . .T. E. Key . . . . . . . . . . . . . .  929.599 �(OJl, "\\'. F. Loan . . . . . . . . . . . . . . . . . . . . . . . . .  928,991 Motor control system. electric. n. L. Re-n('h. 
929. 1 86. 029,187 Motor speed control mechanism. ail', N. D. TIosley . ' "  . . . . .  929,593 Motors. automatic speed I'egulator for pne\!-mHtic, .T. Wiesel' . . . . . . . . . . . . . . . . . . . . .  929.264 :\Inscle testing machine. A. A. Brodeur . . . . .  929.281 Neckwear holder and Slip. G. P. Stumpr . . . 929.513 Nut cracking mechanism. R. R. Gilson . . . .  928.958 Nut lock. Simms & Cook . . . . . . . . . . . . . . . . . .  929.031 Nut lock, C. A. Geol'l'e . . . . . . . . . . . . . . . . . . . 929.084 Nut lock, A. NOl'dl1 lnd . . . . . .  , . . . . . . . . . . . . .  929.322 Nut lock. A. H. Armstrong . . . . . . . . . . . . . . .  929,532 Nut lock, H. C. Brunker . . . . . . . . . . . . . . . . .  929,548 

011 from water bath. apparatus for recov-ering kerosene, V. Fornollzini . . . . . . . .  929,204 

FOlt 
G U NS M ITHS, TOOL 
MAKERS, EXPER I 
M ENTAL & REPAIR 
W O R K ,  ETC. 
Ii'rom 9·in. to 13--tn. swillg'. Arrane.ed for Steam or t.;'oot Power, Velocipede or Stand-up Treadle. 
Send for Lathe Catalog. �!�����l!�W . F . & J N O . BARNES C O .  

Estsblished 1872. 
1999 Ruby St., ROCKPORO, JI.t.. 

!'iO[S LlK[ SIXTY $60 SF:LLS LlK [ SIXTY 
SELLS FOR SIXTY 

G I LSON 

Concrete 
Reinforced Concrete 

-AND-

Concrete Building Blocks 
Scientific American Supplement 1543 contailis au article on Concrete, by Bl'ysson Cunningham. Tbe article clearly describes the proper composition and mixture of concrete and gives results ot elaborate tests. 
Scientific American Supplement 1538 gives tbe proportion of gru vel and sand to ue used in concrete. 
Scientific American Supplements 1567, 1568, 

1569, 1570, and 1571 contain an eluborate dis· cussion by Lieut. Henry .T. Jones of tbe various systems of reinfol'cillg concrete, COLlcrete constl'uction, anti tbeir applications. These articles constitute u splendid text uook 
r�lg t�:tt��bh:�t b��nl'e���l�·ib�d.concrete. Noth-

Scientifio American Supplement 997 contains an nrticle uy tipcllcer Newberry in whicb practical notcs on tbe propet' pl'epa1'8 tion of concrete arc given. 
Scientific American Supplements '1568 and 1569 IlI'esent a helpful account of the waking ot concrete lIlocks by SDencer Newberry. 
Scientific American Supplement 1534 gives a critical review of tbe engineering value ot reillfOl'ced concrete. 
Scientific American Supplements 1547 and 1548 give a resume in wbich tbe vurious systems ot reinforced concrete construction are discussed aud illustl'Rted. 
Scientific American Supplement 1564 contains au article by Lewis A. Hicks, in wbicb the me-rits and detects of reinforced concrete al'e analyzed. 
Scientific Amarican Supplement 1551 contains the principles of reinforced concrete with some practical Illustrations by Walter Loring Webb. 
Scientific American Supplement 1573 contains an article by Louis H. Gtbson on the principles of success in concrete block manufacture, i llustrated. 
ocientiflo American Supplement 1574 discusses steel for reinforced concrete. 
Scientific American Supplements 1575, 1576, and 

15'77 contain a paper by Philip L. Wormley. 
Jr., on cf'ment mortar and concr�e. tbeir preparation and use fl')r farm purposes. Tbe paper exbnustivply (h�\!'tiSSes the making of mortar r.nd concrete, depOSiting of concre-te. faCing concrete. wood forms. concrete �lde· walks. details of construction of reinforced concrete posts. 
Each number ot tbe Supplement costs 10 

cent .. 
A Bet of papers containing all tbe articles above mentioned will be mailed for $1.80. 
Order from your newsdealer or from 

MUNN co_ 
3 6 1 Broad-way, Ne-w Yorh C'ity 

A Home=f1ade 1 00=Mile 
Wireless Telegraph Set 
Read SC I E N T I Ii'JC AlUEH.1C.AN HL"PPLEMENT 1605 for a thorough, clear description, by A. Frederick COllins, of tbe constructiun of a lOO·mile wireles� telegraph outfit NUJoerous. ndeQuate diagrams accompany the text. PrICe iO cents by mail. Order frum YOHl' newsdealer or from 
lll U N N  & CO., 3';1 BI'OR.h"R}', N c \v Y Ol'k 

W E L L  DRILLING 
MACHINES 

Over 70 Sizes aGd styles, for drillin:.c eitber deep or shallow wells in any kind of 80il or rock. Mounted on 
I wheels or on sll1d. Witll eng-ines 01' !Jorse powers. 

I Strong, siruple and durable. Any mechanic can operate them easily. Send for catalog. 
WILUAMS BROS.. Ithaca, N. Y. 

Schools and Colleges 
Mackay School of Mines 

University of Nevada 
Best equipped mining school in the country - all build� 

ings of special construction. Faculty composed of promi
nent engineers and every department in charge of expe. 
rienced instructors. Located close to great mining district 
-students obtain both wages and practical experience 
during vacations. Splendid climate- every opportu'nity 
for outdoor life amid beautiful surroundings. R"egular 
term open. August 23rd. For detailed information address 

JOSEPH E. STUBBS, Pre.ident Reno. Nevada 

I Bliss Electrical School 
20 Takoma Ave., Washington, D. C. 

Offers a theoretical and practical course in ELECTRICITY, 
complete in one year. Students actually construct Dynamoa. 
Motorl, etc .• and are trained for good positions in electrical in
dustries. 1 7th year opens September 22. Send for Cataloa. 

Learn Watchmaking 
We t each it tboroul-thly in uS many moutbs as it formen.V" took year·s. nl)e� awny with tedious apprerlLiceship. �loney earnect while studying. Positions secured. Easy terms. Send for catalog. 

.... __________________ -' I ST. LO{;lS WATCIIMAJUNG SCHOOL. St. Louls, Mo, 

Please mer.tion the SCIENTIFIC AMERICAN when writing to advertiJJera 



Oil. meMllS (uJ' purifying wa:::;tc. v. A. �J. 
Albert . . . . . . . . . . . . . . . . . . . 

Oplo refractor meteI'. Tt', B. Hllgbf's . . . . . .  . 
Ore crusher, R. S. \Yatt et . al . . . . . . . . . . .  . 
Ore crushing apparatus, H. "T. Hardinge . .  
Organ stop action, combination, H. G. Kin-

del' . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Outlet 01' junction box, Lut,,- & Sibley . • • . .  
Package, powder, ,"Y. Chubbuck • . . . . . . . . .  
Packaging marbine, A .  E. Himmel'le . . . . . .  . 
Packing ('ilse. A. '1'. K l'use . . . . . . . . . . . . . . . 
Packing case alld tag, combined, H. .M. 

!Y�9.266 
U29.134 
!J29,177 
928,967 

U29,138 
029,097 
f)2f),G53 
fJ29.G41 
!J29,604 

Scientific AInerican 
SO UTHERN S TAM P I NG & MFG. CO. i.: 

.Mallutacturcrs of special and patented U,rticles. c::: 
U. 8., N ll.�hvJllc, Tcnn. � 

Corliss Engines, Brewers 
and BIJtLJef's' Macllinery. 'l'HE VIL'l':"� ll 

M �·G. CO .• RH9 Clinton Stu Milwaukee, \Vis 

Will You Try One- �t��'�l.s'H·M�� ��;�j·t.I;:tu�·1 ���:e'I : " " • • • • • •  !Yl9,1 :)t; 

if we send it FREE ? I ����Vte�
n

<;;,o'w�;': e .. :-
a

�a;·d�e;·: : : : : : : : : : : : :  
\Ve want every me 'cbant deale S�u�ter opel'nting device, R. D. Menill. . .  . 

bookkeeper an� clerk' who r�� . S�ftlUg a�?aratt�s.. l� .. �'.  �eeu . . . . . .  � . . . . .  . 
quires quick, acct.rate footing� S�ftlng SCI ee�. I ,e\ ol vlIlg, b. F.. Hamlet . . . . . . 

to prove tor himself the wortb SIgnal, H. C. h. eays . . . . . . . . . . 
and economy of the �. little Signal device, C. i\l. HHl'twel l . . .  . . .  
magicla-n "-The Signaling system, wireless, V. 1'011 ):..;1·'1 1 . • .  

Sipbon, C. II'. Plunkett . . . . . . . . . .  . 
SiphoD, tlutomatic, H. Bucbler . . . . . . . . . . .  . 

Willis . . . . . . . . . . . . . . . . . . . .  . 
Packing ring, piston. E. \V. Petter . • . . . . . .  
Paper bag manufacturing machine, P. L. 

MODELS & E X P E R I M E N TA L W O R K .  
929,068 Im'entions deveiuped. Special lJacblnery. 
920,484 E. V. BAI L LARll CO .. 24 Franklort Street. New York.  

Rapid Computer 
Adding Machine 

Skirt, W. l'udernacht . . . . . .  929,1 06, 920,1 6:3, 
Skirt and the like attacbment, VV. Pndet'-

928,964 
929,082 
928,992 
929,490 
928,96G 
929,44G 
929.fi90 
!l2D.487 
n:m.48i> 
!l29 , 1 92 
!)29,476 

nacht . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !l2U,005 
Bartbolomew . . . . . . . . . . . . . . . . . . . . . . . . .  929,273 We'll send it. to you 011 five day!!" 

free trIal-if it. pleases you, pay our 
Slag, treating, S. B. Ladd . . . . . . . . . . . . . . .  929,142 
Slipper or muzzle fOl' drawing-on mt1chille� Paper box for articJes of merchandise, J. 

C. I\:illlsey . . . . . . . . . . . . . . . . • . . . • . . . . . .  
Paper boldel', fruit wrapping, E. li'agull . . . .  
Paper trimming and pasting machine, G .  C. 

RUBBER Expert Manufacturers 
929,600 Fine Jobbing Work price of only $25.00-1£ it doesn't, send it. 

bsck st our expense. It does its work· perfectly 
at any sllgle-C:lD rest on :my desk or 011 book 

for drnwing roll covers, MOl'ton &. Di�-
muke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !)20 . 1 [> 1  020.201 PARKER, STEARNS &. CO., 288·290 Sbetfield Av., B'klyo, N. Y. Smoke consumillg furnace, A. Gropengieszel' 929.212 

Snow plow �lIld groove cutter. S. D. :\I.urphy V29.:n 8  Bauman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !l20.2H 
Paper tubes, machine for manufncturiug, A .  

Abel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pavement, E. Alcott . . . . . . . . . . . . . . . . . . . . .  . 
Paving- brick, street, F. 'V. Grebe . . . . . . . . .  . 
Peat cutting machine. O. E. Moultou . . . . . 
Pen, fountain. H. n. Wrigbt . . . . . . . . . . . . .  . 
Pen, fountain drafting, E. R. Smith . . . . . .  . 
Penholder lesel voir attachment, S.  Soule 
PCl allllmlatol'. D R. Collier . . .  . . . . 
Percolator, ){. H a rdesty . . . . . . . . . . . . . . . . .  . 
PetrOIf-'1I1l1 :lnd compressed a i l' motor, rc-

U29 . 1 80 
029.366 
920 ;21 0 
028.995 
D29,360 
929,0:37 
929 , 1 7 2  
929,560 
028 .066 

vf>l'siblf', M. Bel"liet . . . . . . . . . . . . . . . . . .  029,540 
Phonographs, rtf'., sound modifier fol', J. 

Peal'!;oll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 029,48:1 
Photognlph IJrintillg cahinet, COllrtright & 

Mika . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  029,195 
i'janos. I l'arkElI' boa I'll Illc'(:hl1nism lOI' pneu

Ulati(:ully operated. A .  G .  Gulbransen . .  929,301 
Pin JJlachirIP. A. \V. Hartlett . . . . . . . . . . . . . 929,184 
Pin I Ollglll-' !;,I fety a t tnehment, H. A .  Acker-

maH . . . . . . . . . . . • .  . . .  . . . . .  . . . . . . . . 929,640 
Pincpr!"i . . Tohnson & Newberg . . . . . . . . . . . . .  929 ,310 
"PilJe line cleaning device, I�.  R .  Heesel' . . . .  929, ) ] 0  
"Pistol. automatic, H .  01arlls . . . . . . . . . . . . .  929,286 
Pi:-:tol. repeating cap, J. D. J\:ilgol"e . . . . . • .  929 .3] 1 
Plnllers. feedf'r for jointers and surface, N. 

.r. Billsrl'om . . . . . . . . . . . . . . . . . . . . . . . . . .  928,930 
Planter. COttOll, D. F. De'me- 928,949 
Plante-I'; cotton, T. �r. \\�Ilson . . . . . . . . . . . .  929,176 
},Janters. shoe gage for, P . . A. Kelle-r . .  " . . .  929.447 
Plow, sidebill gang, C. & E. G. )'"'ollng . . . .  929.070 
Pneumatic CleHl1ing apparatus, surfHce brush 

for, G .  J. J-\:indel . . . . . . . . . . . . . . . . . . . . . 928,982 
Pneumatic cleaning implement, D. '1'. �lil_ 

Iiams . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . .  929,066 
Pocket knife. t a ke-down, B. D. gilel·s . . . .  929.295 
l'ole Up. J. "'. Deam . . . . . . . . . 920;402 
Pot. See ColIee pot. 
Powel' tl'<lllsmission mechanism. T. C. Dil l .  929,405 
Powel' transmission mechanism, 'V. G. 

Clifton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 929,556 
Power tmnsmitting apparatus. A .  H. Ed-

wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929.573 
Pressure gon:>rning apparatus. '"Y. V. Turnel' 929� 055 
Printing Impressions or fOl' other purposes. 

. 
metbod and device for preparing 01('ta1 
leaves for rl1ised, R .  Gubin . . . . . . . . . . .  929,421 

Printing press. rotary. I-l. li. Barber . . . . . . .  929,538 
Pl'opellel' . . J. & A .  Wol l . . . . . . . . .  929,529 
Propf'ller. boat. S. 'r. Crl1wforrl . 929,564 
Propelling dey ice. boat .  N. R. Thibert . . . .  929,1 7-t 
l'u 11 e.,· dl'iYe, variable speed, C. P. S t rite . .  029,049 
Pulp feedel·. J. B. Green . . 929,420 
Pump. D. Stricklel' . . . . . . . . .  029.(}18 
Pump. B. B. Jeanes . . . .  029,224 
PUIllI). W. C. McLeod . . . . .  929, 467 
Pump, .J. H. Owen . . . . . . . . . . . . . . . . . . . . . .  929 ,626 
J:'UlUp, ail' compressing. S. Dahlberg . . . . . . .  929.40.1 
Pump, fuel, N. McCart.'· . . . . 92V.102 
Pump, gO\'erned, N. :\lcCul't.v .  

929.000, 929 , 1 00. 929,101 Pnmp 01' blo,,·pr. centrifugal, C. C. l I arde r .  929,129 
Pump. I'otary impelling. Lnndrum & 'Vrigbt 929,230 
Pumps. cllshioning member for, G. C. Wer-

nel' . . . . . . . . . _ . . . . . . . . . . .  929,263 
Pumping mechanisms. flexible connection 

fol'. W. A. ]'aine . . . . . . . . . . . . . . . . . . . . . . 029.164 
Putty knife. A. J. Compton . . . .  _ . . . . . . . . . .  929,194 
Puzzles. mechanism for (,\ttting sheet, H. C. 

Hlll'ris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pyrogl'upiJic burner. C. U. l\lncy . . . . . . . . . .  . 
RadintOl·. "'. Andrcws . . . . . . . . . . . . . . • . . . .  
Rail fa:-;tpH{'r . .T. Engel . . . . . . • . . . .  " . . . . . .  . 
Rail jOl llt . ( ; .  i\L Bllis . . . . . . . . . . . . . . . . . .  . 
Rail jOin t  . .  T. n. Page . . . . . . . . . . . . .  . 
Rail joint. .T. McNamara . . . . . . . . . . . . . . . .  . 
Rail 01' other pl{'ctricl11 conductor. third. W. 

.J . J. BlIl'f'h 
. 

RaiJ\\'uy motors. cllrrent controlling mecbun-

928,969 
U20.6H 
929,36� 
U29.41:1  
028.952 
!l29.32� 
929.46.� 

929.284 

i"n fol'. A. B. Stit"-el' . . . . . . . . . U29,338. 929 .339 
Rail\\,il,V nIiI support. Cotton & Henderson . .  928,942 
RailwH.\· rail tie and fastening, J. C. Den-

bam . . . . . . . . . .  U29.403 
Rail\\'a.v rails. Hnti('rel'pel' for. C. Wenzel l . .  929.061 
Railway �iglla1. S.  'r. Harv('1 . . .  929.214 
Railway Si,!!'J1;11 torpedo. P. Dutcber . . . . . . . . .  ft29,41(i 
Railway Signals. track de\'ice for, M. M .  

K a n e  . . .  
Railway, suspended. I .  D. Davison . . . . . . .  . 
Ruilway switch. '1'. S. l iams . 
Railway swit-cb. Hutomatic. J. B. '.furner . .  
Rai1wny switcbes, electric Signal for. Ii'. 

929,444 
929,1 9 6  
!l28,977 
!l29,05� 

Zele . . . . . . 029.36.1 
Railway tie. mf'tallic. ,V. H. Sh('cklpJ' . 929,334 
RaihYH�' .. trains. automatic sig-nal uno stop-

ping de\'ice fol', F. J. :\fillel' . . . .  029.458 
Rntchet die stock, E. H. Smith . . . .  929.036 
Razor. l�. V\l'rck 929,058 
Rn7..or hlHdp. F�. 'Veck 929.059 
Razor. "1 ret)·. R. H. Reed . . . . . . . . . . . . . 029.015 
Recol'ding lock. C. G. He)·ne et al . . . . .  929.305 
Reflector anel lamp receiving socket there-

fol'. W. H. Spencer . . . .  . . . . .  929.336 
Ref\'nctor.'· mnterinl. compOSition for pro

ducing. C. L .  Norton . 
Refrigerating appal'ntus. ailtomatic, R. F. 

Massa . . . . . . . . . 
Hefl'i�e-I'atol' can. O. M. Drisdllle . . . .  

�����;;: 1�:�' B�' c�f.�:�
e

t
'
t

y .  . : :  � : :  � � : : :  � :  � :  
ReI a." , J. F. Webb. Jr . . . . . .  . 
HenovHting system. Clements & Hostler . .  . 
ReseI'Yoil', elevated wa t�r, E. Boerlllel . . . .  . 
Rheostat.  Noble & Mitcbell . 
Rh'et ejectol· for heading macbines. A. C. 

929,003 

929.151 
929.408 
92!l.31U 
929,393 
929,525 
928.940 
929,542 
929.001 

Pilch PI' . . • . . . • .  . . • . . . • . . . .  929,628 
Rolling mill. L. R. Custer . . . . . . . . . . . . . .  929,400 
Roof for tl'$lin sheds :1nd other bnildings, 

H. J. Schlacks . . . _ . . . . . . .  _ 929,115 
Roh1l'Y engine! J. F. Studholme . D29,512 
Rotary motol' . J. Ripbel'gel' . . . .  929,0]8 
Rotary racl,;:, F. J. Panzer . .  . . . . . . . . .  929,32-4 
Rotal'�' I"ools. support and driving mechanism 

fOI·. E. G. Buchmann . D29.282 
Rubbel' stamp devicC'. Schmidt & I l{'i��en-

berger . .  
Rad iron. D. Brightbill . . . . . . 
Sad irOIl support, l( Kuhll . . . . . . . . . . . . . . . .  . 
Sad iron waxel'. L. 'Yill . . .  . 
Sash lock. J.I. H. Grall . . . . . . . . . . . . . . . . . . .  . 
Sash lock, antomatic window, C. E. Poteet . 
Sa�lJ. window. H. L. Sipe 
Sash. window, M .  Gabriel . . 
Rcale. mail weighing. 'r. ji'. Emans. 
Scoop board, tV. B .  Grizel . . . . . .  . 
Screen frame, metal and wood window, Ii'. 

029.501 
!)2fl.5-15 
020,O!):{ 
!l20.065 
929,419 
929,2-1-1 
!l20 . 1 70 
929. 57!) 
040.200 
929.085 

E. Schoenberg . . . . . . . . . . . . . . . .  92!l.251 
Screw coupling, G. Schuhmann . . . . . . . . . . . . . 929.027 
Screw lock, E. Muller . . . . . . . . . . . . 928.9!J7 
Selectiye mechanism. L. B. Spencer . . . . .  929,04� 
Separating macilines. automatic wind regu-

lator fol', T. "T. McBride . . . . . . . . . . . . .  929 , ] 57 
Separator bowl Hner. cream, Bailt'.'· & Gani-

nrd . . . . . . . . .  . . . . . . . . . . . . . .  029.372 
Serving cup for be\'eragC'�. T. J. Clemput . .  929.38V 
Sewer aud dl'nin tilc outlet protector. O. A. 

& J. A. Tenold . . . . . . . . . . . . . . . . . . . . . .  . 
Sewel's, menns of cleaning, F. A. Cprl'ut i  . .  . 
Sewing machine. L. Bulasky . . . . . . . . . . . . . 
Shade brackrt and curtain pole support. 

029.514 
!)28.038 
929,119 

combined. N. ProvenCher . . . . . .  929.010 
Sheflt ilnd shelter tent, combiued bed . F. 

Whitney . . . . . . . . .  . . . . . . . . . . . . . . .  929.357 
Sheet feeding appHrHtus, A. B. Dick . 929,292. 929,293 
Shept mettll ('ontainel'. B. A. Keiner . . . . . .  929,446 
Shell extl·af'tor. broken. O. H. Whitmall . . . .  929.526 
Shelving. mf'hlilic. G . . R. Hul'te,au . . . . . . . . . 929 .�08 
Shoe machine guide. E. Lapointe . . . . . . . .  928.988 
Sboe shining stands, foot rest for, Oliver & 

Rousseau . . . . . . . . . . . . . . . . . . . . . . • . • • • • •  929,475 

MOORE Special Machinery, Dies, Tools, Models. 
Metal Specialties, Inventions perfected. 

&. CO. Indi:um and .·rnnldin St r('t"h. (hl rago, LS A. 

MODELS & EXPERIMENTAL. WORK 
.4.nything' from a Wnteh to au Automobile 

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

alongside figures you wish to add. A wonder :IS a 
s:\\'er of tilll� snd errors. C.apacity 9,999,999.99. 
Save time and mODey-writ� us to-day you'd 
like to Catalogue fret:. 

1906 'l'rlbune 

INVERNESS, SCOTLAND 

Soldering tool, .T. L. & O. G. Nilssoll . . . . . .  U29A7� 
Sound l'eproducing machines, feeding devic:e 

and brake for, Ie. Shepp)' . . . . . . . . . . . . . . V29,253 
Sound waves, device foL' trHLlsmittillg, R. 

Nirenberg . . . . . . . . . . . . .  _ . . . . . . . . . . . . . .  929, 623 
Spinning or twisting machine thread guide, 

J. E. Prest . . . . . . . . . . . . .  _ . '  . . _ 929,000 
Spraying apparatus, F. Swearing 929.:�4� 
Spl'ing bendillg machine, R. E . .Tohnson . .  929,�m) 
Spring dril1 or brace, reilct ion, A. )'Ie( ; I'E"gol' 929.4GG 
Spring wheel, C. I.... Dl'iefer 929.!l70 
Spl'ing wheel, W .  l�ckel't . . . . !129.572 

. DIE . MODELS ' SPECIA� 
WORK ' TOOLS ·.MACH�ERY 

AT IIA' r d D 
Springwol'k, 'V. Shannon . . . . 929.3 :3:';; 

Hotice to JrJanUracturers an catentees Spl'inkler nlnrm device, K L. Thomp,on . . . fl29.05 1 
SPil l', riding, A. Mutb . . . . . . . . . . . . . !i29,09� 
Square, cal'l�nter's, A. Lin(lc'l" . . . .  929,146 NATIONAL STAMPING ANd' ELECTRIC WORK 

_ 153·159 S. Jeffe .... Street, Chicag .• , III. . ' EII'gl'hle SI'les for Faclorl'es and Works Staml) mill . .  T. P. Rinker . . . . . . . . . . . . . . . . 929.�28 
!::iteam genera j-ol·. J. G. A. Donneley . . . . . . . !i29.29..J. 
Steering' mechanism, L. Gabetti . . . . . . . . . . . .  928,957 

ENTERPRIS I N G  firms are directed to the 

M O E  FT &.. C O M  P A J'{ V Royal Burgh of Inverness (population 
HIe !lll.kers, MOllel Makel's, !Uaehi nery Builders, Fundi }>resses, about 25,000) which is situated at the 
l.ight and Urll.vy St.:lln]liue"'!i· I :{) !\ I ichi�:lll St. . . Chicago, Ill., U.S.A. 

I mouth of the River Ness, and has unrivaled 
advantages as a Trade Center. Regular and 

. THE BEST EQUIPPED SHOP 
For Mechanical and Electrical Manufacturing 
�pecial Machinery, Jigs, Tools, 
Repairs,ExperimentalDevices 

Jh . . ... lj!'ulng Slml Commcl'('iuliztng n S]'eclo.lty 

THE ROWl.ANIJ TELEGRAPHIC COMPANY,Baltimore, Md, 

New York Model and Experimental Works 
I NVENTIONS DEVELOPED. SPECIAL MACHINERY 

442 East 166th Street New York, N. Y. 

DRYING MACHINES ]o'or G;�.'�\
���:��terlnlo 

Hanmbal, 1\10., U. S. A. 

NOVELTI ES  & PATENTED ARTICLES 
Manufactured by contract. Punching Dies .and Drawing Work 

XEW YOnK FLATIRON (lO. Belle l\lead, N. J. 

NOVELTIES 8: PATEnTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 

E.KONIGSLOW STAMPING & TOOL WDRKS. CLEVE LAND. O. 

I cheap communication with the principal ports 
of the United Kingdom, and the Continent 
by rail and sea. Direct communication with 
the West of Scotland by the Caledonian 
Canal. Low cpmpetitive rates on freight. 
E..xcellent harbor accommodation. Ample 
water supply. Electric energy. Cheap coal 
gas. Labor plentiful. Climate mild. Local 
rates and taxes are among the lowest in 
Great Britain. Every encouragement and 
facility given to manufacturers by the Munici
pality. Apply for full information to the 
Town Clerk, I nverness, Scotland. 

Grow Mushrooms 
For Big end Quick Profits. 

Ten years ex perience enn.bles me to 
give practical instructions that will 
add $5 to ,00 per week to your income 

without interfering wiill regular occu-
pation. For full particulars and free book, 

addre .. JA(lKSON MUSHROOM FARM, 
333 1 N. Western Avo., Chicago, Ills. 

NOW READy t------. 

The Design and Construction of 
Induction Coils 

8vo. 

By A. FREDERICK COLLINS 

295 Pages and 
drawings made 

1 60 Illustrations, 
especially for 

made from 
this book 

original 

PRICE $3.00 

Reduced Fac-simile Intermediate Sized lnduction Coils. 
Completed. 4. 6, or 8 inch Coil. 

THIS work �ives in minute details 
full practical directions for makin� 
ei�ht diff�ent sizes of coils, vary

in� from a small one �ivin� a �-inch 
spark to a large one �ivin� 1 2-inch 
sparks. The dimensions of each and 
every part down to the smallest screw 
are given and the descriptions are written 
in langua�e easily comprehended. 

Much of the matter in this book has 
never before been published. as, for 
instance. the vacuum drying and im
pregnating processes, the making of 
adjustable mica condensers, the con
struction of interlocking, reversing 
switches. the set of complete wiring 
dia�rams, the cost and purchase of ma
terials. etc. It also contains a large num
ber of valuable tables, many of which 
have never before been published. 

It is the most c.omplete and authoritative work as yet pub-

lished on this subjed. 

Following is a list of the c.hapters : 
I. 

I I .  
I I I .  
IV.  
V. 

VI. 

VII. 
VIII. 

IX. 
X. 

XI. 
XII. 

XIII. 
XIV. 

XV. 
XVI. 

XVII. 
XVIII. 

XIX. 
XX. 

The Development of the I nduction Coil. 
Theory of the Induction Coil Simply Explained. 
Some Preliminory Considerations. 
Forming the Sort Iron Core. 
Winding the Primary Coil. 
The I nsulation Between the Primary and Secondary 

Coils. 
Windin� the Secondary Coil. 
Windin� the Secondary Coil (continued) 
Vacuum Drying and lmpregnatin� Apparatus. 
Constructing the I ntertuptor. 
Buildin� up the Condenser. 
Adiustable Mica Condensers. 
Reversin� Switches and Commutators. 
Spark-Gap Terminals and Other Fillings. 
The Base and Other Woodwork. 
Wirin� Dia�rams for I nduction Coils. 
Assembling the Coil. 
Sources of Electromotive Force. 
The Cost and Purchase of Malerials. 
Useful Tables. Formulas, Symbols. and Data. 

Send for full Table of Contents 

Reduced Fac-simile. 
Simple lmprcz-natinf Chamber. 

MUNN & CO., Publishers, 361 Broadway, New York 

Please mention the SCIENTIFIC AMERICAN when writing to advertisers 

Stel'ili:f.('I·, utensil. G. Bolden . . . . . . . . . . . . .  929,307 
Storage hattery, R. N. Chumbel'lain . . . . . . . .  929,121 
Stove regulator, gas, C. H .  lIen . . . . . . . . . .  929,090 
Stovepipe joints, pH cl;,:age of l1e�tec1 01' 

knockdown, H .  A. Metzger . . . . . . . . . . . .  929,61 8  
Street sweeper. I? D. Rappelee . . . . . . . . . . .  929.109 
Sugar or caudy or other sUhstances of a 

similar plDstic nature, apparatus for 
pulliug, E.  W. Barratt . . . . . . . . . . . . . . . . 929,374 

Swing post and releaSing iron, A. E. Rosen-
berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 929,499 

Swinging cbair, "T. Gerlach . . . . . . . . . . . . . . .  929.207 
Switch operating apparatus, A. Vaitauer . .  929,-522 
Switch rod adjustment, Blish & Bruff . . . . . .  928,931 
Swi\7el, J. S. Augustine . . . . . . . . . . . . . . . . . .  929,535 
Tags, senl lock fastener for, R. W. Vlol'kley 929,:35!:1 
Talking machine, F. Shuffel' . . . . . . " . . . . . .  929,50:; 
Telegl'aph system, wIreless, C. R. Underhill 929.349 
Telegraph, transmitter for automatic, C. L. 

Krulll . . . . . . . . . . . . . . . . . . . . . . .  929.603 
Telegraphs and the like, transmitter for 

electric, C. L. Kl'um . . . . . . . . . . . . . . . .  929. 002 
Telepbone attachment, B. F. Hansell, Jr . . .  929 . 1 28 
'l'elepbone attachment, B. E. Detrick . . . . . .  !)29. --I0-1 
Telephone cabinet, A. Larsson . . . . . . . . . .  928.D80 
Telephone coin box, F.  D. Powell . . . . . . . . . .  929.G29 
Telephone stnnd, C. R .  Schafer . . . . . . . . . . . . . 929.025 
rl'ennis court marker, A. Johnson . . . . . . . . . .  929.5D7 
'rhermostat. "r. Enterline . . . . . . . . . . . . . . . . 929, 081 
Threshing rigs and otber purposes, coupling 

fol', 'I'. E. StOft . . . . . . . . . . . . . . . . . . . . . . . .  929.0�6 
Time recorder, J. 1;'. Kiely . . . . . . . .  !J29.227, 929,228 
'.rime l ecording apparatus. inteJ'lll ittentl�' op-

erated, A. P. A . .T. Plasschacrt . . . 
Tire, S. S. Childs . . . . . . . . . . . . . . . . . . . . . . . . . 
Tire, G. H. Gillette . . . . . . . . . . . . .  . 
Tire, �filler & Wheaton . . . . . . . . . . . . .  . 
Tire fluid container, C. E. Singletoll . . . . . .  . 
Tire, pneumntic, P. 1. Viel . . . . . . . . . . . . . .  . 
Tire setter, rubber. C. A. 1\{aynard . . .  . 
'fire Shield, J. B. Fletcher . . . . . . . . . . . . . . .  . 
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Tire valve, pneumatic, E .  Dubied . . . . . . . . .  . 
Tires, CO\'CI' fol' pneumatic and like, H. 'W. 

929,107 
929.122 
929,418 
929. 620 
929,255 
929.351 
929.617 
929.203 
928.986 
929. 6.32 
929.571 

Cave-Browne-Cave . . . . . . . . . . . . . . . . . . .  929,19R 
Tobacco box, sbeet metH1. F. Eberbart . . . . . . 928,951 
Tobacco extract, manufacture of concen-

trated, C. F. Gloystein, reissue . . . . . . . . 
Toot, fluid operated, C.- B. Richilrds . . .  . 
Tool holder or chuck, A. McGrego r .  
Toy, F. E .  Lyon . . . . . . . . . . . . . . . . . . . . . .  . 
Toy, windmill, G. Mnsulla . . . . . . . . . . . . . . . 
Transom pivot, J. H. Gilman . . . . . . . . . . . .  . 
Traveling cutter. endless, W. V. Hadley . .  . 
Trimming mecbanism . .  T. I-I. Dfichener, J\' . .  
'eruck. CUI', E.  B .  Allen . . . . . . . . . . . . . . . . .  . 
Trllck fl'8ll1e, cal', C. B. Goodspeed . . . . . . . .  . 'l'l·uck. railway UlOtOI' cal', C. Fl. Boward . .  
Typewriter line space indicator. C. C. Pooh> 
Typewriter paper movement indicator, C. C. 

12,994 
929 , 1 1 1  
929.466 
92H.45G 
929,316 
929.584 
929,087 
929,619 
929.267 
929.300 
928,976 
929, 2�2 

Poole . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  929,243 
'r;vpewl'iter ribbon mecbanism, F. Sholes . . .  929,030 
Typewriting machine, H. G. Dav!!:, . . . . . . . . . V28,945 
Typewriting machine, W. Jj�. Belmond . . . . . 92.8, 972 'l'ypewriting mHcbine, E. It'. l\:ul1atb . . .  928 ,987 Typewriting machine, H. Crutchley . . . -: .. 1)29,080 
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:-/)Jewl'!t�ng machi�e, J .. C. Mc�augblil l  . . . .  029:ttH Iypewl'ltll1J machll'le l ille spaCIng mecbafl-

ism, J. \V. Kennedy . . . . . . . . . . . . . 929 , ] 37 
Umbrella, Black & James . . . . . . . . . . . . . . . . !)29 , 1 1 7  
Umbrella, foldable, J. W .  Babbit . . . .  929,5�6 
Umbrella, folding, J. Rose . . .  929.497 
Umbrella frame, J . . Rose . . . . . . . . . . . . . . . . .  U29,498 Upclraft furnvce, O. D. Oryis . . . . . . . . . . . . . . !129 624 Valve, J. P. Lavigne . . . . . . . . . . . . . . . . . . . .  929:606 Valve device, J. McGillivray . . . . . . 929,238 
Valve deVIce, A .  A .  Cryer . . . . . . . . .  929.398 
Valve device, brake, W .  V. 'rul'ue r . . 929.054 
Valve, fluid pressure. J. M. Sissol1s . 929 033 
Valve, split T, R. J. Harding . . . . .  929',G89 
Valve, three-way, C. E. Andersson . . . . . . . . B29.:367 
Valves, hydraulic regulator for, Gelpke & 

Kugel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  029.206 
Valve-s, means for grinding triple, E. E. 

Innis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929.4.U 
Vaporizer, Z. G. Sholcs . . . . . . . . . . . . . . 929,254 Vehicle, dumpillg, Brand & Glasl'ud . . . . .  929,382 
Vehicle reacb attachment. J. Rodgers . . . . . . 929.020 
Vehicle rein holder, W. W. Hills . . . . . . . . .  929.592 
Vehicle storm front, G. "'. Sco t t .  . . . . . . . . .  929.33] 
Vehicle tOI) shifting mil.  A. J. MutTa" . . . .  929.237 
Vehicle wbeel. W. L. Howard . . . . . . . .  · . . . . . 929,437 
Vending apparatus 01' the like, feedint ... de-

vice for, O. Oehring . . . . . . . . . . . . .  � . . . .  929, 161 
Vending machine, A. S. l<illingel' . . . . .  929,448 
Vending machine, B. M. Davis . . . . . . . . . . . .  929,568 
Vending machine, card, F.  'V. l{alsow . . . . . 928,979 
Wagon stake socket, B .  \\T. I.e\·erent z  . . . . .  929,315 
,"Vall pocket and rack, C. B. Yoxbeimel' . . . 029,:>61 
"'nsher. See Axle box wnsber. 
Washing ll1ilChinc, J .  H. Kuoll . . . . . . . . . . .  928,984 
Wnter closet flushi.ng valve, C.  H. Phillips. V29,007 
Water heater and p uri.fier, A. 'V. Fredrick-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929,574 
Water wheels, deflector bood control for 

tangential, Doble & Rosenthal . . . . . . . . .  929.1VS 
Weaner. calf, H. Beck . . . . . . . . . . . . . . . . . . . 929.37G 
'VeIl strainer, Bmwn & Hunter . . . . . . . . . . . 929, ] 91 
Wheel, L. J. Goodspeed . . . . . . . . .  929,208 
Wheel, F. R. Mather . . . .  929.234 
Window, N. Plouff . . . . . . . . . . . . . . 929 , 108 
Window chair, J. M. J. Skelly . . . . . . . . . . . . . 929,034 
V\' i re clamp or support, O. F. Scholz . . . .  " . .  929.026 
Window cleaner, I. L. Clift . . . . . . . . . . . . . .  929.391 
Window pane fastener, S. J. Drago . . . . . . . .  929,406 
Wrapping u p  tin cans 01' othel" articles, 

means for, J. A. Home . . . .  
"r rench, J. L. Garner . . . . . . . . . . . . . .  . 
Wrench, R. A. Ferguson . . . . . . .  . 
\Yrench, �f. L. Senter . . . . . . . . . . . . . 
Yoke <-enter, neCk, H. M. F. Leighty . . . . .  . 
Yol," hook, neck, L. M. Snyder . . . . . . . . . .  . 

929,434 
929.12;' 
929.297 
929.504 
929.608 
929,040 

A printed copy of tbe spt'clfication and dr1l.wing 
of any patent in tbe foregOing list. or any patent 
in print issued since 1863. will be furnisbed from 
tbis office for ]0 cents, provided tbe name anrl 
number of the patent desired and the dnte be 
given. Address Mnnn & Co., 36] Broadway, New 
York. 

Canadian patents may now be obtained by tbe fn
-ventors for any of the inventiolls named in the tore
going list. For terms and further particulars 
address Munn & Co . . 361 Broadway, New York. 
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Absolutely Nothing here to get out 
of Order. The 

HOPKINS & ALLEN 

Triple Action 
SAFETY 
POLI C E  Revolver 
Is Safe because its Safety is In-built 

When you own a Triple Action Safety 
Police you have a positively accident-proof 
revolver. You can see the perfect safety, 
you can feel it the minute you get this 
weapon in your hands. You can', help 
but know it's safe because the evidence is 
right before your eyes. The triple action 
is the safety action, and it's built right into 
the mechanism of the gun. 
That's why the Triple Action Salety Police i • •  ale, 
not once or first, but last and always. It can't go off 
until you deliberately pull the trigier. 
The Triple Action just means Triple· Salety. The 
instant you pull the trigger 01 this weapon the hammer 
cocks, then lets dril'e at the firing-pin straight and 
hard ; the second it hits the firing-pin, the instant 
the shot i. fired, the third movement then lifts the 
hammer up lind above the firing-pin, away above it: 
out of all possible contact with the firing-pin. There 
it lodges-securely, safely-firm, Iixed and immov
able against a wall 01 solid steel. The weapon will 
not. cannot lire again unless you actually pull the 
trigger all the way back. 
32 and 38 calibre, 4 incb barrel, nickeled fini.b, $9.50; blued 
fioilb, $10.00. For .. Ie at .. II good hardware and .porting 
goods store., but if your dealer does Dol have il, we will Hod 
one to you po.t�paid on receipt of price. Send for our 
1909 Gun Guide and Catalog, which illu.trates, describes .... eI 
price. the mOlt e:deDJive line of firearm. made. 

The HOPKINS & ALLEN ARMS CO. 
NORWICH, CONN. 

1909 Light Model "A" Motorcycle 
2Yz. 2;J4' THOR MOTOR 

Latest design loop frame with double top bar, spring forks, 
double gnp control. finish and workmanship of the high�t. 
The 2reatest value ever offered. Special introductory price 
wherever we are not represented. Write for catalog. 
MERKEL·UGHT MOTOR CO., Pottstown, Pa. 

[VrK''Y 
-TAPES AND RULES 

ARE THE BEST. 
l!"or �nle everywbere. Send for Catalog � o. 16. 
L U F K I N  R U L E C O. 

Sag i naw. Mich .. U. S. A. 
!\ew York and LonrioD.. 

AiI'VBRI(4IlSI::: 
I AAYTHINfi ·��nl 

IS-II' 5. C L.IIITO .. ST. 
C.H. BfS LYG CQ  f..':If,tfr.USA 

Scientific America.n. 

You CSll �uve not c..nly the de�\ler's profits but his excessive ch:l.rges f(lr 

inslallatlon :lIld repairs by dtaling direct with the m:ulIIfaclurers. You 
cnn keep In your own pocket !it least one·third the retnil price of a heating 
pJ:mt. Let us tell you all about the 

J ahant DOD�t 
Only *10 110wn utld J!'. 1 0  per montll, with freight 

prt>J>uid e;lst. of the l\Ii.&.isslpPI PJ"er. 
Thi� wonderful furnace h:ts prOHTl ils superiority o"er all others tlurll1� the \ast 8H ycurpj,. IL i.s without. doubt the very Lest. he:ttillg syst.em f, r 

your hOllte. It IiIU ves from � to X in fllel bills, Lel'allse Lhe patented " dOWll4irtlft" burns hrmi or 80ft 

f:�-;���:fo�
r

t�;::
i
�;f�;�l��; �!�t�I:�e�rs����kl?�\�:��I�g, !�IIII:lli��IL:;1���I�, o:!�

e
��is:

r
!:���yO�;I��'

,�t. �II��I� 
aUows you I! 860 duys' f'reo w'e of' t he furllHce. You nin no ri3k, !l!j "'� supply sp.:ciai pia os. full direct!nus and gh-e f'ree aU uece8snry tools, 80 that any man who can drive a D�il can success· . fll11y install a J;thant. ' No nUl.tter what. make or 8yst�m of heating you are considering, let us tell you more �bou' tb� 

mally ..:ouvenlences and �ood points of our furnuce j its economy, its healthfulness :md how you 
can M're money. ,V rite ttuJlIy for o u r  book. 

The Jahant Healing Company, 90 Howard St., Akron. O. 

f:iiii"':::���������'!. �1'8�-;��1�-2�5�t�0�0�t'Ja�u�.�n�cbes at proportionate prices. A.ll launches 
fitled with two cycle re\'crsing engines with speed controlling lever; simplest; engino made; starts without cranking, has only 3 moving parts, Steel row
boats. $20.00. .All boats fitted with watcr·tight compa.rtments; c�unot sink. 
need no boat house. We are the largest manufacturers of pleasure boats in 
the world. Orders filled the day they "ra received. We Bell direct to usor, 
cutting ou\ all middle-me n' s profits. Free Catalogue. 

Michigan Steel Boat 1332 Jefferson 'n" Detroit, Mlclt. 

Smart Men Wear' 
L I T H O L I N� 
W A T E R P R O O F  E D� 
LINEN COLLARS 

I 
In the same styles, and precisely 
like those YOll've always worn, 
for work, sport or society j-with 
the correct dull 1inen finish ; but, 
being waterproof�d, t hey wi pe 
white as new with a damp cloth. 
Ha \"e a " slip-easy " space for 
the tie, keep their 5hape, and 
never wilt or fray, For Summer 
wear they mean Solid Comfort. 
COLLARS 2Sc. CUFFS SOc. 

Always sold from a RED box. 
Avoid Substitution. 

If not at your dealer's, und, EivinE 
slyles. size. how tn(lllY, with rrmittanu, 
and we will mail. pOltpaid. 

THE FIBERLOID COMPANY 
Dept. 22, 7 Waverly Place, New York 

BE A W ATCHMAKER. 
Bradley Polytechnic Instilute 

HorolO!!:iC:l.l D .... p:lrtmenl 
I'eoria, Illinuis Flmnerly P:m;ons HCorolo;:ica! lnst. 

l.argeliL nlHl lIf'st Waleh Selloo! in A.mel'iel\ 
"-e teach Watch Worl:. Jewe]ry, 

EII2:"ra\·ing. Clock \Vork, Optics. 
Tuition reasonable. Bo:ml :mtl 
r(loms nenr srhool aL mOflernte r:nes. 
!'".en« for Cala](I!!" (If inf(lrll1:l.linn. 

FOR 148 

ehlclell 
�::!tf���!Vt-: :::�o-:::: :�::o:� \�:: �!O::h��'t�:e�d b!�.'!!. Taite you anywhere and back agalo O1'er onV kind or rot.d. 10 all kind. or wealhu. Hun SO • 
mUee 00 one gallon or l\:alOlIne. Simple,dufo able, guaranteed mecbanlcal con. .truotIon. tires - no troubles • &1 
Po. 
&'og 

�Ve tcnch you hymnile" cry branch of the Re,,} Est."'Itc. Gcneml Brokcrare. and lnsnrnnce Bt.:siness and 
nppoint you Special Representative of the largest co-operative real estato 'lnd brrkern;:!o company. 
Exccllent opportllnitiesopen to YOU. By ol1r system you can begin mnkingmnncy i n  a few wceks wit.hout 
interfering with your prescnt occupation and with· 
out nny in" cstlllentof cnpitnl. Our co-operati\'e de
partment will gi,'o Y01l 1llorochoiee. snlable property to handle thnn nnv othcr i nstitution. A Commercial Law ConrllJo FnE"�, Writo for 62-pnt!e book. free. THE CROSS COiUPANY • .zt-UJ Reaper mock, ChIea.:_ 

YEA R S  
A. W • FABER has made the highest:grade of lead pencils. 

141IDI " CASrE'££' " tBtrt>] 
DRAWING 
COPYING 
INK P E N C I LS 

represent that acme of perfection th3.t can be obtained only by experience and long 
effort to produce the finest it is possible to manufacture. 

Sold by nil stnl.ioners and dl?alers in artists' lUid drawing" materl:t.ls. Samples worth double the money will be sent YOIl on receipt of lOco 

A. W. FAB ER 49 Dickerson Street,  Newark, New Jersey 

American Chicago Beach Hotel 
European 

Plan --- Finest Hotel on the Great Lakes ___ Plan 

An ideal resort for rest or pleasure-ten minutes' ride from city. close to the famous Golf 
links and other attractions of the great South Park System. Has 450 large airy 
room'. 250 private balhs. The,e is the quiet of the lake. beach and ,haded parks, or the 
gayety of boating, bathing, riding or driving. golf, tennis, dancing and good music. Table 
always the best. Nearly 1 000 feet of broad veranda overlooking Lake Michigan. For 
handsomely illu,trated booklet address Manager. 51st Blvd. and Lake Shore, Cbicago 

C OLD G ALVAN I Z ING.  
AMERI CAN PROCESS f\l 0  R OYA LT I E. S. 

5AMPLE5ANo i NFORMATION , /oI PPL1CATION 
N I C K E L 
Electro· Plating 

h�aralU8 ana lIaterial 
... 

Hanson & V"nWinkle 
()o., 

Newal'k. N. J .  
28 & 30 S. Canal St. 

C b I C8Q'O. 

Your Summer ===;-1 
Vacation 

Low RATES and special advan
tages in train service via the 
Chicago & North Western Ry. 

Special itineraries and plans lor your 
trip to California. Alaska-Yukon
Pacilic Exposition, Yellowstone Na
tional Park, the Yosemite, Colorado. 
Utah, and numerous charming lakes 
and resorts of Wisconsin and northern 
Michigan ; also to the South Dakota 
Hot Springs, located in the heart 01 the 
Black Hills and endorsed by the U. S. 
Government as a national sanitarium. • Fm '=ipti .. bookkh, 

I rates, train schedules and � lull particulars address W. 
I I 

B. Kniskern, Passenger 
Traffic Manager, 2 1 5  
Jackson Blvd., Chicago, Ill. 

E�l!!dO�T�Ta���!1'f::t 
works. 100 to 2000 candle 
power. Costs less than 
keroflene. 

Absolutely snte 
Very brilllUDt 
Po,,'el'ful 
aDd Steady. 

Every lamp warra.nted. 
Over 200 styles, 

Agents wa.nted. Ca.talog 
tree. Write to-day, 

Tbe Best Ltgbt Co. 
81 E. 6th St. 

1$54.00 per day 
Tbe

o
r:b:rd CAMERA-SCOPE 

And ..... 't! mlU prove it. Anyone can operate 
I t .  Makes 6 finlsbed button l>botograpb8 a 
llIinute. Price of Crunera-�cope. witb sup-
g�:

s 
f��.

r trg:klgtm�Pet�iC��te:t)(e$2�.�i� 
�i'�M����;��:. $1 &�r l�d�����;e��t��ar:'n�:: money for yourself. W l'ite tuday. 
W. S. MOUNTFORD, 100 Maiden Lane, New York, N. Y • 

H-C. MAGNETOS 
ARE NOT EXCELLED 

in ruggedness, simplicity and re
liabililY. H·C. Igniters 
and good ignition are 
synonymous. 

Sallsfies Particular Users 
Band Saws, Saw Tables, 
Jointers, Shapers] Borers, := .... -- Swing Saws, DiEk: Grind. 
ers, Planers Planer and '

Matcher, Band Saw Blades. 
\\'e want. )'oli !ob:\\·e our c:n:dog. 
Send for it. today. 

TilE CRESCENT �IACmNE CO. 
],eel.onln, Oh.lo, U. S, A. 

H T k E  O N. L Y O N E "  
�'�keb��f�: aO�l�r tl�l�U�!:�i�d::���

e
����

n
!n ���'iie prmciple for a wood-working tool. 1t, clears Itself flf sbav- � ings in any kino of wooel and c:E"l&\W1G " cuts a smuoth, round hole. :Made fro m  the beH steel, 

forged. twt ted and tempered. Can be sharpened from the Inside without. a Hie. Pri ces. � in., 35c.j � in., 4Oc. Sendjo,' 232-pay" catalO(] No. 18·B. 
T H E  L. S. !!TA H U ET T  co., A L I.ol. �In"'�., U. S, A 

BOOKS ��E "HOW" OF WIRELESS 
Making Wireless Outfits. By Harrison. Tells how to 

make inexpensive wireless ser:ding and receiving outfits. Fully 
iUustrated. Cloth. Price, SO cents. 

Wireless Telegraphr for Amateurs. By R. P. How
grave-Graham. Gives ful explanation of the construction and 
working of apparatus for ahort-d!stance transmission. 160 
pages. 5 1  illuslralions. 1 2mo. Cloth. Price, $1.00. 

Wireless Telephone Construction. Harrison. The 
latest on the subject. F ul�y illustrated. Paper cover. Price, ZSc. 
Sent postpaid on reCEipt of price, or set of 3 books for $1.60 

SPON & CHAMBERLAIN 
123 S. A. Liberty Street, New York City 

Engine�J:ing 
WE WILL 1\'IAKE ��rgi�e

O��� 

N estimates 00 
manufacture of any metal novelty. Automatic ma-

ews 
chlnery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK 6: EYE CO .. Hoboken, N. J. 

The Leading Engineering Paper 01 the World. For Civil, Mechanical, Mining and Electrical Engineers 
1 00  to 1 25 pages, 9ft x 1 3ft, weekly. Send ten cents lor nmple copy. 

II you cannot locate desired engineering equipment write our .. Readers Want " department. 
THE ENGINEERING NEWS PUBLISHING CO. 21. Broadway, New York 

Plea.e mention the SCIENTIFIC AMERICAN when writinll to advertiser. 

'HI The Ball TrAnSmission rj ,� Automobiles &MotorBoats ·[:l�JI-
'i f  NO r o R.  NEW YORK GEAR WORKS ! 
� A TA L v C,  <"t (�r-H. r ..... rU' NT AVr: B r. nO I<, LY ·� N Y . • 




