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The aeroplane will find its principal field of usefulness as a scout. At an elevation of from 1,500 to 2,000 feet, it will be possible to make an accurate map of the country occupied by the enemy, and note the str�ngth aud 
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PRESIDENT ROOSEVELT WOULD REORGANIZE THE 
NAVY DEPARTMENT. 

In his annual message President Roosevelt says: 
"There is literally no excuse whatever for continuing 
the present Bureau organization of the navy. The 
Secretary must be supreme, and he should have as his 
official advisers a body of line Officers who should them· 
selves have the power to pass upon and co-ordinate 
all the work and all the proposals of the several Bu
reaus." 

We have italicized the words "line officers" ( sea
going officers ) ,  since it is to them exclusively that the 
President would intrust the all-important function of 
having the last word as to what kind of ships are to 
be built for our navy. 

We do not hesitate to affirm that the designing of 
the modern battleship is the most perplexing and diffi
cult problem in the whole field of constructive engi· 
neering, calling for a wider range of technical knowl
edge, a keener judgment, and a more just sense of 
proportion than is necessary in any of the practical 
arts of the day. 

Under the present organization the work of design
ing a battleship is int,rusted to several separate Bu· 
reaus,. one of which is responsible for the steam rna· 
chinery, another for the guns and armor, a third for 
the equipment, and the fourth, the Bureau of Construc
tion, for the construction of the h ull and the general 
design and arrangement of the ship as a whole. The 
final word as to the design at present rests in a Board 
on Construction, which is made up of the Chiefs of 
the four Bureaus above mentioned, and an additional 
officer from the sea-going branch of the service. The 
Chiefs of the Bureaus of Equipment, Ordnance, and 
Machinery are sea-going officers, so that in the compo
sition of the Board there are already four sea'going 
officers to one of the Construction Corps ; and now 
even he is to be eliminated. 

Let us take a look at the duties of this gentleman, 
for whose continuance on the Board there is "literally 
no excuse whatever." 

The size of a battleship, as determined by the total 
weight, or displacement, is set by Congress. This 
displacement might be called the capital with which 
the Bureaus have to work in getting out the ship. 
Each Bureau naturally desires to make that part of 
the ship for which it is, responsible as effective as 
possible. The Ordnance Bureau wishes to clothe the 
ship with the heaviest armor and mount the largest 
possible number of heavy guns. The Steam Engineer
ing Bureau would like to make her the fastest battle
ship afloat. The Bureau of Equipment would wish to 
make the ship a record-breaker in respect of the 
amount of coal and stores she can carry, and in the 
variety and convenience of the various details of her 
equipment. Each of these Departments will ask for a 
big slice 'out .of that working capital of 16,000 or 20,000 
tons which Congress has allowed. 

Now, it is evident that the final design of the ship 
must be the work of the Bureau of Construction; for 
upon this Bureau falls the difficult task of harmoniz· 
ing the various requisitions of the other Bureaus upon 
the total displacement of the ship, so that when com
pleted she shall not exceed the limit of weight as im
posed by Congress. This is by far the most difficult 
problem connected with the design. In fact, it is the 
very essence of the design, and it calls for the widest 
range of technical knowledge and skill. The hull must 
be made broad and full enough to give the requiSite 
stability; yet fine enough in its lines to secure the 
desired speed. Thousands of tons of plating must be 
worked into the double bottom, and used up in the 
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provision of that intricate system of sub-division 
which is a safeguard against the Sinking of the ship 
by gun or torpedo. It occasionally happens that ships 
are run on the rocks, or into one another; the 
Naval Constructors must mp.ke provision to minimize 
the danger' of sinking due to this. They must find 
out how high above the water they can carry the heavy 
guns and armor without endangering the stability of 
the ship. In their investigation, controlled always by 
the inexorable limit of predetermined displacement or 
weight, they will find that where the sea·going officers 
ask to have the guns mounted from 22 to 32 feet above 
the sea, they can be mounted only from 15 to 25 feet 
above the sea. Where a request is made for an armor 
belt reaching from 10 feet above to 7 feet below the 
water line, limitations of weight prevent them from 
making the armor belt higher than 4 feet above and 
lower than 5 feet below the water line unless they re
duce its thickness; where a request has been made for 
engines corresponding to a speed of 20 knots and for 
a coal supply of 2500 tons, the constructor finds that 
the maximum possible weight that can be given to 
these elements necessitates reducing the speed to 19 
knots and the coal supply to 2,000 tons; and, in addi
tion to harmonizing these many conflicting demands, 
the Naval Constructor must see to it that the various 
concentrated weights of engines, magazines, heavy 
guns and enormous}y heavy turrets and barbettes, are 
so placed with respect to the hull, and , conversely, 
that the hull is so built with regard to these weights, 
that it shall not be unduly strained when the ship 
is being driven hard in heavy weather. Evidently, . if 
there is any one man who is supremely necessary to 
the work of getting out a successful modern battleship, 
it is the Naval Constructor. 

Yet this is the very man whom President Roosevelt 
would exclude from that body of "official advisers," 
who are to "have the power to pass upon and co-ordi
nate all the work and all the proposals of the several 
Bureaus." 

The folly of this proposal will perhaps be more evi
dent, if we apply Mr. Roosevelt's principle of selection 
to another highly specialized and very difficult branch 
of naval construction, that of yacht designing. Let us 
suppose that a determined assault was being made 
on the "America" cup; that a syndicate had been 
formed to bear the expense of bliilding a challenger; 
and that the all-important quection of the design of 
the yacht had come up for discussion. Let us suppose 
that the performance of the challenger in her prelimi
nary trials had been so marvelous that the American 
syndicate approached Mr. Roosevelt under. the convic
tion that he would be willing to advise them, in his 
private capacity, as to how best to proceed in the mat
ter, particularly as to the compOSition of the Board 
of Design for getting out the plans of the defending 
yacht. Mr. Roosevelt, consistently with his naval pol· 
icy, would doubtless suggest that a Board of Design 
be formed, composed, let us say, of Captains Charley 
Barr, Lem Miller, Rhodes and Hanson, with a Sandy 
Hook pilot thrown in to stiffen its salt water charac
ter; which Board should "have the power to pass upon 
and co·ordinate all the proposals of," let us say, Mr. 
Herreshoff, Mr. Gielow, and Mr. Crane, as to the size 
of the yacht, the ratio of her wetted surface, to her 
sail area, the position of the center of her sail area 
with reference to the center of her buoyancy, and the 
various other troublesome,  but unfortunately neces
sary minutiffi of design. 

At the risk of laying o�rselves open to a charge 
of temerity, or something worse, we venture to pre
dict that the yachting syndicate, after expressing its 
sincere appreciation of the advice so tendered, would 
preceed to place a naval architect in full charge of 
the design; and we also dare to believe that when Con· 
gress'takes up the work of reorganizing the Bureaus, 
it will place the Naval Constructors in charge of the 
design of our battleships, with the sea·going officers 
acting in a strictly suggestive and advisory capacity. 

TRIBUTE TO A CIVILIAN INVENTOR 
We have before us the Annual Report of Gen. 

Crozier, Chief of the Bureau of Ordnance qf the Army, 
from which we learn that of the five 14·inch coast
defense guns provided for to date, four are to be bunt 
up of concentric cylinders assembled by shrinkage 
in accordance with the system heretoforj:l in use, and' 
the fifth is to be of the wire-wound type. We believe 
that the construction of these 14·inch guns is a mis
take, and that before many years have passed it will 
be recognized' as one of the greatest blunders ever 
committed in the development of modern artillery. 
This is not the first time that the SCIENTIFIC AMERICAN 

has expressed this conviction ; for we criticised the 
design of these guns several years ago, when it was 
first made public. Progress in the construction of 
artillery during the intervening years, has. all gone 
to prove the correctness of the position we then took. 
The 14-inch guns have a muzzle velocity of only a 
little over 2,000 feet per second; whereas the average 
Yelocity of the very latest designs of guns, in both 
the armies and the navies of the world, is over 3,000 

feet per second. However, it is not of 14·inch guns 
that we wish to speak just now, but rather of the 
adoption of the wire·wound principle, which is to be 
used not merely in the construction of a 14-inch gun, 
but in that of a 6·inch rifle and a new 12-inch mortar. 
Now that the wire·wound principle has won its way 
to official recognition by the army, justice demands 
that mention should be made of the fact that the 
early and earnest advocacy, and the costly . experi
mental work done by a private American citizen, has 
undoubtedly contributed more than any other single 
influence to the final official recognition of the wire
wound gun. We refer, of course, to the inventor of 
the Brown wire-wound gun, whose successive experi
mental pieces have formed, ,during the past dozen 
years, th'e subject of  frequent illustration in the col
umns of the SCIENTIFIC AMERICAN. 

It must be fully a decade and a half ago since Mr. 
Brown first demonstrated the possibilties of. his sys
tem of wire-wound construction by producing and 
testing a rifle of 4·inch caliber, which, on test, with
stood successfully a powder pressure and developed a 
muzzle velocity nearly 100 per cent greater than that 
of our army ordnance of that time. This was fol
lowed by a later experimental gun of 5 inches caliber, 
and by a 6-inch piece built under an appropriation 
from Congress, which aimed to secure' a velocity of 
3,800 feet per second, with correspondingly high cham
ber powder pressure. The 6·inch piece was built and 
brought to successful test, in spite of the not too 
friendly attitude of the officials of the Bureau of 
Ordnance. About the same time that Brown was 
building his 6·inch gun, the government constructed 
a. 6·inch wire·wound piece upon the patented plans of 
the Chief of the Bureau of Ordnance, and these two 
guns were tested simultaneously at Sandy Hook Prov
ing Ground.  Both guns developed velocities and stood, 
without signs of failure, powder pressures far in excess 
of anything that had yet been achieved in any official 
tEStS of high-powered rifles, the Brown gun exceeding 
in these respects the results obtained by the Crozier 
wir-e-wound gun. An army board subsequently ap
pointed to pass upon the merits of the Brown gun 
failed to recommend its adoption. We note, however, 
in the report of the Chief of Ordnance now before us 
that the design of a 6·inch wire-wrapped rifle, the 
interior ballistics of which are identical with those 
of the 6-inch rifle model of 1897, was completed during 
the past year, and that four 6·inch guns are to be 
constructed in accordance with this design . The prin
cipal difference between the Crozier and the Brown 
guns is that in the former the wire wrapping is 
wound upon an inner steel tube formed from a SIngle 
piece of metal , whereas in the Brown gun, the inner 
tube is built uP' of a large number of convoluted 
sheets of very high compressive strength. There is no 
question that the intimate working of the metal whicn 
is possible when it is rolled into thin sheets of the 
kind used by Brown provides a tube of higher resist
ing quality than a tube made from a single forging, 
as used in the Crozier gun; and in building up this 
inner tube of separate elements of high compressive 
strength, Brown was merely extending the application 
of the principle which has led to the adoption of wire 
to give the necessary tangential or tensile strength to 
the gun. The built-up tube, however, has the disad
vantage that it introduces additional complication into 
the manufacture of the gun; and it is certain that if 
a single solid tube can be produced which will present 
sufficient compressive strength to safely take the wind
ings, the advantages lie with this form of construction. 
We presume that it was considerations of this charac
ter that led to the final rejection of the Brown system. 
The Crozier system, as adopted, is practically the same 
as that which has been used for many years in the 
British navy. 

,41 .... 

Very encouraging results have been obtained' from 
experiments' in the destruction of insects injurious to 
vegetation, by inoculating them with. parasitic fungi. 
Many species of insects are subject to various fungous' 
diseases. In a recent bulletin of the Portuguese So
ciety of Natural Sciences, Pestana describes the method' 
and th.e curious results of infecting the Lcconium 

hesperidum, an insect pest of Portugal, with fungi of 
the genus Sporotrichum, which is parasitic on insects, 
of numerous species. The development of the fungus· 
commences in the interior of the insect, from the' 
ventral surface of which the hYPffi of the fungus, 
then grow and form a layer between the insect 
and the plant. As the fungus continues to develop it 
forms a white sheet which often covers the insect 
completely l1-nd reduces it to an empty shell, which 
falls to the ground. The fungus draws all its nutri
ment from the insect and does not injure the plant. 
The fungus'is first cultivated on potatoes, which are
then converted into a paste, which is spattered on the' 
plants, usually in spring. As all fungi need warmth 
and moisture for their development, the best time to 
apply the paste depends on local peculiarities of cli
mate, as well as the habits of the insect which is the 
object of attack. 
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AERONAUTICS. 
'rhe Automobile Club of America has granted the 

Aeronautic Society the use of a room at its sumptuous 
club house in West 54th Street, for the weekly meet
ings of the Society. This will be found a much more 
convenient place of meeting than the club house at 
Morris Park. It is probable that the Automobile Club 
itself will take up the subject of aeronautics in the 
near future. 

Columbia University students have recently organized 
an Aero Club, and at a lecture given recently by Mr. 
Wilbur R. Kimball, the members were given an inSight 
into the state of aeronautics at the present time. Dr. 
Bell has presented the Cl ub with the manuscript of 
Lieut. Selfridge's last paper on "The Progress in the 
Art of Aerial Navigation." Jay Gould, the son of 
George Gould, is  an enthusiastic member, and he ex
pects to experiment with a dirigible and with an 
aeroplane next spring. The club will also probably 
hold a competition of models made by its members. 

Laurence J. Lesh the boy aviator, who broke his 
ankle while being towed in a glider by an automobile 
at the Aeronautic Society's exhibition at Morris Park, 
is slowly recovering. His ankle was improperly set 
the first time, and an operation haq to be performed 
upon it afterward. Mr. Lesh is busying himself while 
recovering with inventing a new aeroplane. He ex
pects to try a model shortly in the basement of the 
hospital . 

Dr. George A. Spratt, who is one of the pioneers in 
aeroplane experimentation in this country, and who 
is at present said to be associated with Mr. Octave 
Chanute in carrying out sO.me experiments, recently 
tested a glider at his farm at West Brandywine, Pa. 
The aeroplane was towed by an automobile, but after 
making a glide of about 150 feet, it was dashed to 
the ground and demolished. Fortunately, Dr. Spratt 
sustained no serious injuries. 

The syndicate which has purchased the patent rights 
of the Wright aeroplane in France, has arranged for 
a 225-acre ground at Hyeres for a school of aviation. 
As soon as some of the fifty machines which are being 
built by the Societe Navale de Chantiers de France 
are completed, instruction will be given to the pur
chasers at these new grounds. In this connection, it 
is interesting to note that M. Delagrange will teach 
anyone how to operate a Voisin aeroplane for $200. 

Wilbur Wright, since the breaking of the driving 
chain of one of his propellers while in flight, has ar
ranged another chain which connects together the two 
propellers, so that if either of the driving chains 
should break, both propellers will continue to revolve, 
and there will be no danger of accident from the 
gyroscopic action. 

In a letter to Engineering, analyzing the relative 
performance of the Farman and the Wright brothers' 
aeroplanes, Sir Hiram Maxim, whose pioneer work in 
aeronautics of twenty years ago attracted wide atten
tion, attributes the superiority of the Wright brothers' 
machine to the fact that they use two propellers, turn
ing in opposite directions, and thereby get rid of 
troublesome gyroscopic action. French machines, as 
used by Farman and Delagrange, are equipped with a 
single propeller, which is run at a very high speed. 
When the machine is turned to the right or the left, 
the gyroscopic action tends to make the machine turn 
over about a transverse axis, and this accounts for 
the difficulties which the Frenchmen have had in mak
ing evolutions. 

Russia has a dirigible, and negotiations are being 
carried on with the Wright brothers for the purchase 
of some of their aeroplanes. The price proposed is 
$100,000, with royalties on mat:!hines built in Russia. 
The government requires a three-hour flight, but 
Wilbur Wright thinks a one-hour flight a sufficient 
demonstration, provided he can carry fuel enough to 
remain aloft three hours. The Russian War Depart
ment has recently granted $25,000 for the construc
tion of a flying machine invented by H. Tatarinoff, 
who claims to have an apparatus that operates on 
neither the balloon nor the aeroplane principle. A 
small cigar·shaped model weighing about 30 pounds 
is said to have made successful tests recently. 

During the past week there were several attempts 
by Messrs. Curtiss and McCurdy, of the Aerial Experi
ment Association, to make flights with the "Silver 
Dart," the new aeroplane described in our last issue. 
The first attempt was made on December 6, when 
three short flights were accomplished. On the 11th 
instant another attempt was made, with McCurdy act
ing as aviator and Mr. Curtis as passenger. The ma
chine rose slightly, but tipped to one side until the 
end of one of the wings touched the ground and 
swung the aeroplane around sharply, breaking the 
wheels. The lack of control is thought to have been 
due to the new 50-horse-power motor, which is, if any
thing, too powerful, and which, with the single pro
peller, produces- too much gyroscopic effect. The ex· 
periments on Lake Keuka with the "Loon" have been 

checked, owing to the freezing over of the lake. 
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A test of the Strang motor car is being made by 
the Chicago & Alton Railroad, to determine its ef
ficiency for service on branch lines. The car is pro
pelled by electricity generated by a dynamo coupled 
to a gasoline engine. Surplus electricity is stored in 
a battery, which is used as an auxiliary to drive the 
wheel motors when excessive loads are encountered. 

The use of the telephone for train dispatching on 
electric roads is becoming very common. The various 
systems employed were discussed in a recent paper by 
Frank W. Fowle. The relative advantage of stationary 
and portable telephone sets was considered, with th'e 
arguments favoring the former. The. objection to 
the latter being that at night it is difficult to make 
the connection with the wires by means of the so
called "fish pole," without coming in contact with line 
wires. 

The largest induction motor in. the world was 
started recently at Gary, Ind., where it is installed in 
a large rolling milL The. motor is rated to develop 
6,000 horse-power. It is 'of the three-phase 25�cycle 
type, and two 2,000-kilowatt Curtis turlj!.ines generate 
the current necessary to operate'it.. The motor receives 
the current at 6,600 volts. By using a step-by-step con
troller starting at 1,350 volts,. the motor was success
fully started in the proper direction, coming to full 
speed in 45 seconds. 

, The enormous energy developed by a flat spot in a 
wheel has been estimated by Prof. Hancock of Purdue 
University. He finds that a flat spot 2Y2i inches long 
on a 33-inch wheel, carrying a·load of 6,000 pounds at 
30 miles per hour, will deliver a blow to the rail of 
more than a 1,000 foot pounds. The same flat wheel 
supporting a 55-ton interurban car running at 60  miles 
per hour, would deliver a blow with an energy of 
9,500 foot pounds. Such a flat spot would be produced 
by wearing off less than 0.05 inch of metal. 

A bill has been introduced in the German Reichstag 
which is to establish a tax on electricity and gas. The 
bill is causing much agitation among the German en
gineers, as it will undoubtedly hinder the development 
of electrical projects, if nassed. The tax proposed is 
five per cent on the selling price of the current, with 
a maximum of 0.4 pfennig ( one mill ) per kilowatt 
hour. In addition to this, there will be a tax on 
illuminating apparatus as well. It is expected that 
this will net the government a revenue of about $12,000,-
000 per year. 

The Health Department of Chicago is making experi
ments with one of the new "pay-as-you-enter" cars, 
with a view to installing a better ventilating system 
than is now to be had. This experimental car, as de
scribed in the Electric Railway Journal, is provided 
with a duplicate ventilating and heating apparatus. 
The apparatus is located under the longitudinal end 
seats. Two fans are used, one of which sucks the foul 
air from the upper part of the car and discharges it 
under the car floor, while the other takes in fresh air 
through a screened openin

'
g five feet above the plat

form, draws it through the coils of a heater, and dis
tributes it close to the floor under the seats. 

Some experiments have recently been made by M. 
Jagou, as reported before the French Academy of 
Sciences, on the use of a number. of electrolytic de
tectors connected in series and in parallel. He findS 
that the detectors when connected in series are less 
sensitive than the most sensitive one of their n�mber. 
When connected in parallel, however, the sensitive
ness of the series depended upon the most sensitive 
of the individual detectors. He suggests that several 
electrolytic receivers might thus be connected in prac· 
tice, so that if one of the detectors should lose some 
of its sensitiveness, it would not affect the series. The 
phenomenon is explained by the fact that the Hertzian 
waves act only on the most sensitive one of the de
tectors when the waves are weak ; but when they are 
strong, the others are acted upon at the same time. 

It has often been suggested that a dynamo be used 
as a telephone relay by placing the field winding in 
the primary circuit and the armature winding in the 
secondary circuit, so as to reproduce in the latter the 
fluctuating current of the former. The principal ob· 
jection to this system seems to lie in the design of a 
suitable collecting device, which will not produce 
any disturbing effects. The Electrical Review and 
Western Electrician describes an invention whiCh is 
adapted to overcome this difficulty.. It consists in the 
use of a dynamo ,with the field winding and the arma· 
ture winding stationary, while the only moving part 
is an inductor, which is magnetized. by the field wind
ing. This inductor has a natural frequency which is 
much higher than that of  the telephone currents, so 
that each pulsation of the telephone current will cor
respond to a large number of alternations induced by 
the inductor. The variation of current in the primary 
circuit of the field winding does not change the fre
"uency, but does change the amplitude of the armature 
curreJlts. 
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SCIENCE NOTES. 

The War Department has considered �he advisability 
of immunizing soldiers against typhoid fever by vac
cination. It has decided that inoculation as a pre
ventive against typhoid has been so thoroughly demon
strated in foreign countries and its efficacy so well 
established that the vaccination method is to be 
adopted in the United States army. 

A prize offered by a German society of m anufactur
ing chemists for a method of removing arseniureted 
hydrogen from crude hydrogen gas has been awarded 
to O. Wentzki for. the following process: The impure 
hydrogen is caused to flow through a cylinder filled 
with a mixture of two parts of dry chloride of lime 
and one part of moist sand or any similar inert ma
terial. The cylinder should be vertical and the gas 
should be admitted at the bottom, immediately above 
which it is advisable to pIne a piece of fine wire net
ting. The cylinder should have about one-third the 
capacity of the hydrogen generator. 

Many farmers believe that dandelions increase the 
yield of milk and,. consequently, that the presence of 
dandelions in pastures and meadows is rather desir
l),.ble·· than otherwise. A Belgian investigator, J. P. 
Wagner, has. shown the incorrectness of this opinion 
which, he . says, is' founded wholly on a false analogy, 
suggestedl by. the milky juice of the dandelion. Accord
ing' to . Wagner, the presence of dandelions in large 
numl;lers. i.!J. pastures exerts a very deleterious effect on 
the quaIity of the butter and is one of the numerous 
causes of the difficulty of making butter of fine flavor 
and good. keeping qualities in spring and early'sum
mer. The. presence of large quantities of dandelions 
in hay has a similar effect. Hence Wagner advises 
farmers to weed their pastures, whenever it is prac
ticable to do so. 

One of the most interesting and picturesque trees in 
the world, as well as one of the most ancient, is the 
OupreEj,sus macrocarpa, or Monterey cypress. Its 
native habitat is extremely restricted, for it is found 
in its wild state in only two spots in the whole wide 
world-on the edge of a grove of conifers stretching 
for a few miles between the Bay of Monterey and the 
Bay of Carmel ( the latter of which bears a striking re
semblance in outline and color to its prototype in the 
Holy Land ) and in a similar spot near Pescadero, a 
little town lying on the coast between Monterey and 
San Francisco. The Monterey grove consists of only 
a dozen or two cypresses of large size and most strik
ing appearance. Their trunks are massive and 
wrinkled with hoary age, while their boughs, gnarled 
and twisted, grow chiefly on one side, away from the 
stormy winds that have buffeted them for thousands of 
years. The noble trees are limited to the rocky, wind
beaten shore, on which some of them have but a pre· 
carious hold. Hemmed between the slowly encroach
ing ocean on one hand and a pine forest on the other, 
their future is exposed to great hazard. It is, therefore, 
gratifying to obseFe that a fair number of thrifty 
young cypresses are holding their own against the 
pines for a short distance inland. 

Teisserenc de Bort has been making a study, as 
interesting in its methods as in its results, of the 
constitution of the upper atmosphere, and especially of 
its richness in helium, argon, and the other gases. 
His investigations were confined to the permanent iso
thermal stratum which extends from the height of 
26,000 feet to that of 46,000 feet above sea level, and 
the origin of which is yet unexplained. If the upper 
atmosphere differs essentially in composition from the 
air near the ground, the specific differences ought to 
show most clearly in this elevated isothermal stratum, 
which is not contaminated by the ascending and de
scending currents caused by cyclones and barometric 
depressions. The specimens of air were collected by 
a very ingenious method. A glass tube, which had 
been exhausted of air and sealed by fusing its pointed 
ends, was attached to a sounding balloon in such a 
manner as to avoid the possibility of absorbing hydro
gen leaking from the gas bag. . When the balloon at
tained a. certain altitude. the closing of an electric 
circuit by the barometer or by the clockwork of the 
meteorograph caused a little hammer to fall and break 
one end of the tube. Air entered and filled the tube, 
which was then sealed by the automatic action of an 
accumulator, the current of which heated to 'redness 
a platinum wire coiled round the .. broken end of. the 
tube and fused the glass by the heat thus produ1ed. 
The quantity of 11ir that can be collected in this way 
is too small for quantitative chemical analysis and 
can only be analyzed qualitatively with the spectro
scope. Two methods have been employed. In one, all 
the constituents of the air, except helium and neon, 
are absorbed by charcoal. In the' other method, the 
argon is separated first. Argon and neon were de
tected in all specimens collected at elevations between 
26,000 and 46,000' feet. The yellow line of helium ap
peared in the spectra of all the specimens except one 
which was collected at the greatest height attained, 
about 46,000 feet. The presence of krypton could not 
be determined with certainty. 
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BATTLE PRACTICE IN THE BRITISH NAVY. 
BY PERCIVAL HISL.Ul. 

Many important changes in the conditio)ls governing 
battle practice in the British navy come iato opera· 
tion this year, the aim of which iato reproduce more 
closely the conditions of a 

' 

naval eDgagement. In the 
first place, the target, which 
has hitherto been moored to 
buoys in a fixed position, is 
this year to be towed at a 
s p e e d  o f  eight knots; 
secondly, instead of all 
hits being lumped to
gether as formerly, care· 
ful note will be taken of 
the hits made by the 
various types of guns, and 
a larger allowance of 
marks will be made for 
bulls with heavy projec· 
tiles, the figure decreasing 
as the caliber of the gun 
diminishes. This is a 
much-needed reform, as it 
is obviously ridiculous to 
valuate a hit with a 6-
inch shell weighing 100 
pounds at the same figure 
as one with a 12-inch, 
weighing 850 p 0 u Iil d s . 
Thirdly, both broadsides 
will be brought into play, 
instead of only one, as 
was previously the case. 

Scientific American. 
deed, that .after eighty or a hundred rounds have been 
fired from a 12-inch gun, it is necessary to reline the 
barrel. In calibrating, the guns are trained on a 
known range and fired, the fall of the shot being 
noted by officers stationed near the target, the gun 
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sketch of the course to be followed. This course is 
laid dowD. by the· umpire, and no one ill the ship is 
acquainted with it, so that the crew are in complete 
ignorance both as to the range at which the firing 
'will open and the broadside which will first be 

brought into action. The 
range varies actually be
tween five and seven thou
sand yards; and as the 
ship approaches it on a 
zigzag course, each broad· 

i side is brought into action 
alternately. The fi r i n g 
lasts for fifteen minutes. 

After the firing is con-
cluded the results are 
carefully noted by the um
pire, who forwards them 
to the Admiralty. There 

,they are worked out with 
the aid of a confidential 
formula-the actual num
ber of rounds and hits 
being kept secret-and the 
results

' 
published as points. 

It is known, however, that 
the average of hits to 
rounds fired throughout 
the fleet runs to between 
35 and 40 per cent, the 
best ships putting in 
about 65 per cent. A good 
target-that fired at last 
ye a r by the armored 
-;)ruiser "Essex"-is illus
trated here. The introduc t i o n  0 f 

these new conditions has 
necessitated the design of 
a new target, the old pat

The" Dreadnought" cleared for action, showing the two after 12·inch twin turrets. 
It is important that 

battle practice should not 
be confounded with the 

tern being quite unsuited for towing. The first of the 
new pattern has recently been launched, and is illus
trated in the accompanying photographs. In general 
appearance the structure resembles the hull of a ship 
with a huge oblong framework erected on, it. This 
hull is constructed of steel, ballasted �eavily with 
concrete, in order to give sufficient stability to enable 
the target to be towed. Its total length is 140 feet, 
and its depth, from keel to the level of the deck, 20 
feet. Its beam amidships for the length of the tar
get is 5 feet; but for a distance of 25 feet from either 
end a raised deck is built (that at the fore end hav
ing the lines of a small gunboat), and these ends are 
9 feet wide. 

In its completed state the target is submerged to 
a depth of 20 feet, leaving 31 feet exposed above the 
water. Over the gridiron framework, which is built 
throughout of 12 x 12-inch timbers, is stretched a 
canvas 90 feet long and 30 feet high, which forms 
the actual target, and which is of the same size as 
in previous years. The weight of the whole structure 
is 170 tons; the cost, $2,500; and. the time required 
for building, six weeks. The targets are built and 
launched. on their side, and afterward righted. 

A few words as to the general conditions under 
which battle practice in the British navy is carried 
out may not be without interest. Just before the 
time for firing, the ship proceeds to a sheltered har
bor in order to calibrate her guns, which means the 
adjustment of the sights to the wear of the barrel. 
This, especially in the heavier weapons, becomes con
siderably scored by the corrosion of the powder and 
the passage of projectiles along it-so much so, in-

The target atloat. Note the ship·like build oUhe bow. 

sights themselves having aD error of only 5 yards in 
3,000. A number of rounds are fired, the meaD of 
the errors taken, and the sights altered to correct the 
error of the gun barrel. 

if • • • • • ...;.. • � • .•• • • •• ,._. - • qo for· ...... - . . . - , .. -f .,.: .,. . ... 
.". ".--;-.�' 

... 

Hits recorded by the British cruiser "Essex." 
Gnns, fourteen 6-inch R. F. Range, 5,900 to 6,500 yards. Rounds, 108. 

Hit •. 58. 

Comparative sizes of H. M. S. ,. Dreadnought" and 
battle practice target. 

The ship then proceeds to the battle-practice range 
with the chief umpire on board. In the possession of 
the navigating officer is an envelope containing a 

gun layers' tests. The latter are carried out at ranges 
of 1,500 to 2,000 yards at a target 10 feet by 8, and 
the full details are published by the Admiralty. 
Eighty per cent of hits is now a common score in 
these tests, the best shooting so far having been 
made by a gunner of the cruiser "Argonaut" named '
Sparshott, who succeeded in getting off eleve. rouDds 
and scoring elEiven hits in one minute with a 6-inch 
100-pounder rapid-fire gun. 

The question of fire control has been receiving a 
good deal of the British Admiralty's attention lately. 
In the gunnery trials against the old battleship "Hero" 
last November, the fire-control communications were 
shot away in the first half dozen rounds by a frag
ment of shell which went clean . through the ship's 
mast, while later on a shell burst in the control top, 
setting fire to the dummy men which had been placed 
in it. Some time ago experiments were carried out 
with a new control system which could be installed 
behind armor near the waterline, but it was not suc
cessful, height being a sine quli non of the control 
officer, who must note the fall of the shot with refer
ence to the target. It is understood that experiments 
will shortly be made with a skeleton mast, similar 
to that which was built for the same purpose on the 

'United States monitor "Florida." 
In conclusion, it may be stated that the ellergy de· 

veloped by a ship such as the "Dreadnought," with a 
broadside fire of eight 12-inch guns, in one broadside, 
is 400,000 foot-tons-sufficient to raise twenty ships 
of her size a foot in the air. Speaking at a dinner 
recently, Rear Admiral Sir Percy Scott, who is' known 
as the "Father of modern gunnery," stated that the 

.Moving models for gunners under training at the Whale Island gunnery schooL 
BATTLE PRACTICE IN THE BRITISH NAVY. . . . 
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"Dreadnought" could fire her gUl�S over a distance of 

15 miles (26,400 yards), and that in firing over such 
a range, the trajectory of the shell would reach a 
height of 16,500 feet-more than 2,000 feet higher 
than Pike's Peak in the Rocky Mountains. Among 
the illustrations will be found one of the "Dread
nought" cleared for action aft, showing two pairs of 
l2'-inch guns trained over the port broadside. There 
are also shown the model ships at which gunners 
under training are taught to fire, the models traveling 
on a railway, and rising and falling like a ship at sea. 

HOW ENGLISH ROYALTY TRAVELS. 
BY F. C. COLEMAN. 

The three railway corporations (Great Northerll., 
North-Eastern, and North British) controlling the East 
Coast route between London and Scotland, have just 
recently completed a new and luxuriously fitted royal 
train for the exclusive use of their Majesties King 

Scientific American 
center of the bottom panels is ornamented with his 
Majesty's cipher. On each side of the doors are gilt 
grip handles, extending from the cornice to the floor. 
The outside panels are of specially selected figured 
teak, and the center panel bears his Majesty's coat of 
arms. The roof is elliptical, and the outside appear
ance of the coach conforms generally to the standard 
type of the Great Northern and East Coast joint stock. 
The windows are of beveled plate glass, and are bal
anced so that they can very easily be lowered or 
raised. Commencing at one end, the saloon is divided 
as follows: Entrance balcony; smoke room; day 
saloon; bedroom or dining room; dressing room; at
tendant's compartment. The balcony is paneled with 
richly figured teak and has a· white paneled ceiling. 
The smoking room is 10 feet long and decorated in 
Jacobean style; the walls are of oak inlaid with box
wood and dark pollard oak. The furniture consists 
of two armchairs and a large settee, upholstered in 

449 
ture being in mahogany inlaid with kiJlgwood, and 
covered with fine old rose-colored silk damask with 
green silk embroidered cushions. When used for dav 
journeys, the bed is taken out and the compartment 
is converted into a dining room. The dressing room, 
which is 8 fcet long, is paneled and enameled white. 
Next to the dressing room is the lavatory, the floor of 
which is covered with inlaid cork parquet :flooring, 
and the walls are of fine Italian Cipolino marble cross
banded with white statuary marble. The attendant's 
compartment is fltted up with electrically heated ket
tles, urns, etc., and a switchboard for controlling the 
lighting and heating of the carriage. In order to give 
uniformity of effect, the whole of these rooms, with 
the exception of the attendant's compartment, are 
carpeted alike with a fine plain Saxony pile old rose 
carpet, and all curtains and blinds are of soft greelil 
silk with white silk embroidery. In addition to electric 
radiators, the saloon is heated by means of wa.rmed 

The King's bew'oom on the royal car. A. cornel' of the special saloon for the royal suite and guests. 

The royal car is 67 feet long, 9 feet wide, and 12 feet 11 inches high from rail level to roof. The strong steel underframe adds to the 
car's collision-resisting ability. 

Edward VII. and Queen Alexandra and other members 
of the British royal family. Hitherto, when the royal 
family have traveled 'over portions of the East Coast 
route, the train built some years ago at the London 
and North-Western Company's works at Wolverton 
has been utilized; but now the East Coast companies 
are in possession of their own special train. Her 
Majesty's saloon has been constructed at the York 
Carriage Works of the North-Eastern Railway Com
pany, while his Majesty's carriage and all the other 
vehicles forming the royal train have been constructed 
at the Great Northern Railway Company's works at 
Doncaster. The King's saloon, exterior and interior 
views of which are given herewith, is 67 feet in length
over the body, 9 feet wide, and 12 feet 11 inches high 
from rail level to top of roof. It is constructed of 
teak, with a steel under frame, and is carried on two 
six-wheeled bogies. Entrance is obtained from double 
doors, opening inward at each end; the moldings round 

the panels and windows are of gilt brass, and the 

HOW ENGLISH ROYALTY TRAVELS. 

reindeer plush hide. The fittings are of oxidized silver. 
The day saloon, which is 17% feet long, is in Louis 
XVI. style, and the walls are of highly polished syca
more inlaid with trellis lines of pewter and light 
mahogany. The furniture, which is of light French 
mahogany inlaid with pewter and box, upholstered 
with silk brocade, consists of two armchairs, a large, 
settee, and four smaller chairs. There is also a writ
ing table, which is fitted with adjustable shaded elec
tric lights. The use of pewter is a revival of an old 
French method, which has a very pretty effect in con
junction with mahogany. Both the day and smoking 
rooms are lighted by rows of tubular electric lamps, 
concealed behind the cornices on each side, giving a 
very soft and restful light. There are also corner 
brackets in the smoking room, and handsome gilt wall 
brackets in the day compartment, the lights in the 
latter being shaded ;'ith hand-painted silk screens. 
The bedroom, or dining room, is 14 feet long, and 
the walls are paneled a.ad enamele4 white; the furni. 

air, which is delivered into the various compartments 
through ducts from electric blowers situated in the 
attendant's compartment. Ventilation is also afforded 
in the same .way, and the air from the roof ventilators 
is extracted by means of electric exhausters. The 
decoration and furnishing have been carried out by 
Messrs. Waring & Gillow, and Messrs. J. Stone & CO.'8 
system of lighting and ventilation has been fitted. In 
addition to the saloon for his Majesty the King, two 
special saloons have been constructed for his Majesty's 
suite and friends, which are vestibuled on to the royal 
saloon. These saloons are carried on four-wheeled 
bogies of special design with 10-foot wheel base. The 
vehicles are 58 feet 6 inches long, and are fitted with 
easy chairs and couches upholstered in green tapestry. 
The partiti.ons are so arranged that each of the saloons 
can De made into four bedrooms. The walls are 
enameled white,' and the doors are of richly-figured 
mahogany. All the electric fittings, electroliers, etc., 
a.re of tailtefu). 4esign, IUld gilt, with wllite silk shades, 
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THE AEROPLANE MILITARY SCOUT. The Vacuulll Airship_ 

BY G.  J. DERB. 
The astonishing advances which have been made 

Count Zeppelin's successful flights have proved that during the past year in the development of the aero· 
the rigid system of dirigible construction is the cor. plane and the dirigible balloon, have encouraged our 
rect OIle, but the accident which terminated his War Department to ask Congress for an appropriation 
flight of last summer illustrates the danger of using of $500,000, for the purpose of building dirigibles and 
hydrogen and other inflammable gases. Although aeroplanes and carrying on the general work of mili· 
men willingly risk their lives for great objects, and tary aeronautics. We consider that the Department 
although we have so mastered steam and electricity is fully justified in requesting this appropriation. 
that we are no longer afraid of steam boilers, high The work done by the Wright brothers, both in this 
voltage dynamos and transformers, it is nevertheless country and in France, to s ay nothing of the success· 
desirable to reduce the elements of danger to a mini. ful flights accomplished by Farman, Bleriot, and 
mum. Delagrange, and the sensational journey by the mono 

It is said that explosions by lightning will hence. ster dirigible of Count Zeppelin, is a fact of profound 
forth be prevented by the employment of earth con. Significance. These flights prove that the problem 
nections, wire netting and other protective devices, but of mechanical flight is passing, if it has not already 
everybody who is familiar with the vagaries of inflam. passed, out of the , domab of theory and academics 
mabIe gases knows how easily explosive mixtures with 

into that of the practical and useful. At the present air are produced by slight defects in the gas bag and 
writing it cannot be disputed that as compared with how often explosions are brought about by various 
the dirigible the aeroplane holds the first place in causes. For example, sparks may be produced by im. 
p�plilar, if it does not in official favor. T!le flight by pact, some metals spontaneously become very hot in 
Wiliiur Wright of over an hOUl:, the .straightaway explosive gaseous mixtures, particularly if the metals 
jou�ney of Farman across country for seventeen mil�,!iI, have been previously heated by the sun's rays, etc. and :1;he round·trip flight of Bleriot of eighteen miles Wireless telegraphy is anothe� possible source of 
ac;oss country, are feats which exceed the most opti· danger. 
mistic expectations of the early months of the present 

There are other objections- to the use of hydrogen. year. Wright, with a 25·horse·power engine, has It is still a comparatively costly gas and it cannot be 
shown that he can maintain a speed of 35 miles an obtained everywhere in large quantities. At present 
hour, and Farman and Bleriot, in their cross·country it is produced chiefly by electrolysis, as a by'product 
flights, averaged about 50 miles an hour. of the electrolytic manufacture of chlorine and al. 

It may as well be recognized at once that the kalies. The cost of compreSSion, containers and trans. 
ae�oPlane can never be seriously considered as a portation, however, makes the gas, when delivered, 
means of transportation on any extended scale. The very expensive, and the cost is still greater if the hy. 
pres�nt indications are that a single machine can drogen is generated' on the spot expressly for the pur. 
never hope to carry more than two or three passen· pose of filling the balloon. Although methods ' of pro. gers. For the carriage of heavy freight it is alto· ducing hydrogen directly from water and coal, with. 
gether out of the question ; although it is possible out electrolysis, are being developed, and although we 
thai'

it m
'
ay have a field of usefulness in the post are told that Zeppelin's balloon- sheds and landing sta. 

office and express service, for the transmission of tions will soon be equipped with hydrOgen geneI" 
important mail and light packages with the least po§, ators, presumably electrolytic, the danger and incon,. 
sible delay. ' '.' , 

venience attending the employment of hydrogen will 
Undoubtedly the greatest field of usefulness of the still remain. • aeroplane will be in military operations; although IOlVen In view of these fact!; the writer desires to call at. in this field its work will bEl of a limited character. tention to a possible method of dispensing with hydro' 

Its small carrying capacity ;\V,ill prevent its bei�,, ' 
ge�. The valuable property of hydrogen is its light. used on

' 
any extensive scale for the carrying �lld ness. Now, a balloon filled with !lir lllay be made 

dropping of high explos!ves: �Th!l ' alll0p.nt !>f explosive even lighter than the saIlle 1!alloon filled with hydro' 
which

' 
it could take up would be so inSignificant as gen at atmospheri� presl11.!re if tnlol ;;til' is sufficiently 

to 
'
have �� particula� value 

'
fo� ' 

this 
' IJUrpo�e.

· ,. 
The rarefied. Francisco Lan� caUeg !lt�ption to this prin' 

attack on fortificatiOlis, arsenais, do�kyards : fortified �iple, in connectiol! with aeroy-aytics, !� 1670, but at 
camp�, a�d cities by landill!1i wi��!n tI!;!!! hi�h..ex. that time it wafi �mpossibTe to I]onstrl).ct a vacuum 
ploslv,!l shells, can O�ly havEl !lny , ���I?!'Ve effect upon balloon light enough to rise in, tl!e !lir and yet strong 
the outcome of a war, if the high>'expl()s!ves !)an be enough to withstand the cru!!hiIl� pressure of the ex. 
th;�wi{'in enormous quantities. The dropping of a ternal atmosphere. Now, however, when we have at 
few isolated shells could work only a limited amount our disposal so light and strong a metal as aluminium, 
of damage, and unless they could be accurately aimed, and perhaps other equally suitable materials, the 
they would represent so much time and money vacuum airship seems at least worthy of discussion. 
thrown away. Experience in bombardments has 'Retaining, approximately, the dimensions of Zeppe. 
proved this fact conclusively. It was only after the lin's airship, suppose that' 10 hollow globes of alum i-
capture of 203·Meter Hill outside Port Arthur, when nium, each 20 meters (65.6 feet) in diameter and with 
the fire of the guns could be accurately directed, that walls 1 millimeter (1/25 inch) thick, are joined in a 
the heavy mortar batteries were able to do any very straight line, forming a 'vessel 200 meters (656 feet) 
effective work. Now to aim the one or two highc long. The lifting power of the 10 globes, when com-explosive shells which an aeroplane could carry so· Pletely e�ac�ated, will be about 16 tons. Aluminium 
that they woul<l: unerringly hit some, particular point walls only one millimeter thick would be far too weak 
below, would b� a practical impossibility, for reasons,

,,,
, to resist, un�ided, the external atmospheric pressure 

which it is not necessary, here to en.ter into. �"';�' of about 15 pounds per square inch, the force of the, The l!lBitary aeroplane of the futUre w�ll filld its :�. �ind, and the weight of the suspended parts, but half greatest field of usefulness in the important work of of the buoyagcy, or eight tons, may be, ll,sed to comscouting. Th� military scout will carry two men;, p pensate the weight of an intern1!-l I;!keleton. 'Motors, one to operate the machine, and the other to take<:. capable ' of furni,shing 400 horse.power would weigh 
photographs and make reconnaissance sketches of the ; , about 2 tons, leaving about 6 tons for the car, procountry. The striking picture shown on the fr�nt page " pellers and other mechanism, crew, supplies, etc. If 
of this issue, is no mere 9-r!lam of the enthUSIast. It the globes were evacuated only to a residual pressure 
woul� be entirely possible for W�lbur Wright to take of 53 millimeters (2.1 inches), in which condition 
up with him an officer, rise to a height of 1,000 or 1,500 they w�uld have the same weight and buoyancy as 
feet, sweep over 25 or 30 miles of an enemy's country! if they were filled with hydrogen at ordinary atmo-
and secure a thoroughly accurate sketch of the lay of spheric pressure, their aggregate lifting power would 
the land, the disposition and strength of the enemy, be about 13 tons, and they would not require so much 
the various roads by which he might attack or be stiffening, so that more than 3 tons would still be 
attacked, and all the other information which it would left for the car, passengers, etc. Besides, it may be 
be the duty of the reconnoitering officer to secure. possible to make both the skeleton and the shell of 
Because of the height at which the aeroplane would substances lighter than aluminium, such as paraffined 
travel, and the uncertainty as to its speed and direc- wood and India rubber strengthened by imbedded 
tion of flight, it would be an extremely difficult object wires. Air pumps that produce a partial vacuum as 
to hit; and it would be possible for several shells of low as 53 millimeters are already in practical com-
the small caliber which would be used in an attack mercial use and it should not be difficult to construct 
to pass through the canvas of the aeroplane without pumps of �reat capacity and rapid action, by which 
impairing its stability. the balloons cO,uld be exhausted to the required degree 

. I .  I .  
Restoring Burnt Carbon-Steel Machine Tools.-When 

lathe or planer tools of carbon-steel have been over
heated or burnt by

-
being heated up to a temperature 

of say ' 2,100 deg. F., near the melting point, they may 
be restored, according to Mr. George T. Coles, in a re
cent article in the American Machinist, by reheating 
to 1,100 deg. F., or a very dark red, and then quench
ing in boiled linseed oil. This treatment is very sim
ple and inexpensive, with no nostrums or chemicals 
to be used, and may be the means of saving a good . 
tool, so that it can tle used with satisfactory results. ,-

very speedily . 
Every balloon station would be provided with great 

pumps of this character, but the vacuum airship would 
possess a peculiar advantage in carryIng with it a 
portable air pump by which the necessary degree of 
exhaustion could be maintained or restored in the 
event of leakage or slight accidents. In a hydrogen 
airship, on the contrary, losses of gas cannot be sup· 
plied during the flight, but can-only be compensated 
by throwing out ballast carried for that purpose. 

The vacuum airship could also be made to sink and 
rise by admitting and extracting air, and could be 

steered in a vertical plane by operating on the air 
chambers individually. Its flight would not be stopped 
by lack of gas and, on reaching its station, it would 
be quickly restored to its original efficiency. 

Several problems must be solved before the vacuum 
airship, here suggested as a possibility, can become 
a reality. It is for the mechanical engineer to decide 
whether or not a sufficiently light and strong vacuum 
airship, stationary air pumps of the necessary capa
city and rapidity of operation, and perhaps also porta
ble air pumps of the required lightness and efficiency 
can be constructed with the materials now known to 
technical science.-lllustrirte Aeronautische Mitteil
ungen. .. . . . 
To Detect and E .. tilllate Boric, Salicylic, and Benzoic 

Acids in Foodstuff',,_ 

Boric Acid.-The substance, mixed with lime or 
magnesia, is incinerated, and the ashes are leached 
with warm water containing a little hydrochloric acid. 
A measured portion of the solution is neutralized until 
it fails to bleach phenol phthalein and, after the addi· 
tion of ..a measured quantity of a 10 per cent solution 
of mannite, is titrated with an alcoholic solution of 
soda. 

Salicylic Acid.-The best method is Freyer's, in 
which the salicylic acid is converted, by excess of 
bromine, into tribromophenyl bromide, which is esti
mated iodometrically. 

Benzoic Acid.-The benzoic acid is extracted by 
means of a volatile solvent, a few drops of ammonia 
are added and the mixture is evaporated until no!hing 
is left but an aqueous solution of ammonium benzoate. 
The addition of a dilute solution of lead acetate pre
cipitates lead benzoate, which is washed, dried, and 
weighed. 

• • • • 
The Supposed Inheritance of Acquired Characters_ 

Dr. Francis Darwin, in his presidential address 
before the British Association, spoke as follows : 

"Fischer showed that when chrysalids of Aretia eaja 

are subject to a low temperature a certain number of 
them produce dark·colored insects; and further that 
these moths mated together yield dark-colored off
spring. This has been held to prove somatic in
heritance, but Weismann points out that it is expli
cable by the low temperatur'e having an identical effect 
on the color-determinants existing in the wing;rlidi
ments of the pupa, and on the same determililthts 
occurring in the germ-cellS." 

T. D. A. Cockerell suggests in Nature that still ' an
other explanation is possible to cover at least some 
such cases. In discussing various types of latency, 
Dr. Shull (American Naturalist, July) has recently 
defined as "latency due to fluctuation" those cases 
(of which many are known) in which the special 

characters of a race do not appear except under suit
able conditions. Following this idea, it is possible 
to think of the dark Aretia eaja appearing after expo· 
sure to cold as representing a vr riation which pos· 
sessed an inherent tendency to darkness not exhibited 
under more ordinary conditions. Indeed, this must 
have been the case, since only "a certain number" 
�ere affected. Given such a variation, it is not un
reasonable to suppose that when examples were mated 
together the tendency would be so emphasized as to 
apPear under normal temperatures, thus producing an �allMt case of the inheritance of acquired charac
ters,., 

.. 4. 0 ', "  
The Current Supple'orent. 

The e,urrent SU£l'LEMENT, No. 1720, opens with an 
illustrated article on the steamship "George Washing
ton," which is the latest type of passenger and freight
carrying vessel, embodying as it does every innova· 
tion known to the shipbuilding industry. Mr. James 
Denny writes on marine engineering, past, present. 
and :i'uture. Sidney H. Hollands contributes an article 
on "A New Departure in Aerial Propellers." W. ·W. 
Massie has prepared a diagram on electric "ave 
lengths, whereby he eliminates the necessity of re
peated calculations. The question whether explosion 
gas turbines or combustion gas turbines offer the 
greater practical possibilities is discussed. A. T. 
Cameron contributes an article on the number of 
radio-active elements and their properties. The Con
crete Pier at Santa Monica, Cal., is described and 
illustrated. This is the first reinforced concrete pier 
to be , built in the West, and probably the second in 
the world. Dr. Armand Billard shows tqe effect of 
agitated or moving water on animals. Prof. Meltzer's 
consideration of an animal as an engineering structure 
is concluded. . .  ' .  

To Frost Window Panes.-The following process can 
be used for lights of glass already set in the sash. 
Dissolve 1 part of wax in 10 parts of oil of turpentine 
and add 1 part each of varnish and siccative. With 
this mixture the panes are coated on the outside, and 
before dryi�g, dabbed with a pad of cotton wadding. , 
If desired, small quantities of Paris blue, madder lake, 
etc., may be mixed with the wax solution. 
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CURIOUS FACTS ABOUT R'UJDEBS. 

To the Editor of the S€IENTIFIC AMERICAN : 
In an article which appeared in the SCIENTIFIC 

AMERICAN of October 31, p. 299, under the heading 
"Curious Facts About Numbers," it is stated by Mr. 
Frank Newcomb that "any number (or all numbers) 
can be expressed by the difference between two 
squares." The statement is not true. None of the 
numbers of the form 4n + 2 (that is, of the series 2, 6, 
10, 14 . . . ) can be expressed as the difference 
between two squares. 

One of the most curious facts about numbers seems 
now to be the following : Any even number (or all 
even numbers) above 4 (that is, all the numbers 6, 
8, 10, . . . ) can be expressed as the sum of ' two 
prime numbers, as 8 = 3 + 5, 12 = 5 + 7, 

DB. G. VACCA. , 
Genoa, Italy, November 14, 1908. 

• • • • • 
GUN EROSION. 

To the Editor of the SCIENTIFIC AMERICAN : 
In looking over the SCIENTIFIC AMERICAN of ' 1907, I '  

saw a short article in the August 17 number , in an: 
swer to Henry B. Griffe's suggestion that ' to prevent 
erosion, the charge should be ignited at the base of 
the projectile. He states that the needle gun dief: sOJ 
ignite the charge, and that the recoil was so ' s�vere 
that it was speedily condemned,: 1 think that history 
will inform him that the ,reason why it " was discon
tinued was that ' the gases " fouled the mechanism '  in ' 
passing the needle. I have' been testing - that plan : of 
igniting at base of bullet , in bottle-necked shells; and 
if there is any difference in recoil, it is in favor of 
igniting at the base ' of projectile, ,as ,it · does not" have 
to force any of ,the powder charge through the ? re
duced hole in the shell. I tapped a small brassdube 
in the base of shell, and carried it forward to a ; point 
close to base of , bullet, and with black powder . it does 
not blow off the shell at the neck, as it does not have 
to force a large part of the powder unburned through 
the much smaller hole , I notice that there ' is con
siderable said about erosion in ' large ordnance, '  and 
difference of opinion as to the cause. It is said that 
the greater part of the erosion takes place in ' the first 
third of the length of bore. I would suggest that the 
damage to the rifling is done by aorasion inste.ad of 
erosion. The mighty force it takes to suddenly rotate 
a 1,000-pound shell must ' cause a ' terrible rubbing on 
the 'edges of the rifling, by the gas check that causes 
the ', projectile to rotate, and the ' friction ' is much 
gFeater during the first third of' ; distance, in , bore. I 
do , not .. khow whether a gain , twist is used in large 
ordnance or not, but I 'think that if it is not used, it 
would ' be ' good ' policy � to ' increase the , twist in the 
rifling, ' so · that as it leaves the : muzzle it will have 
the ; requisite twist. 

JAMES C. WATSON. 
Penn 'Yan, ' N. Y. ,  NoveI)1ber 12, 1908 . . 

T"'e , Polltleal Eco.omy .of. Good ,Roads • .  

Poor 'Toads 'iIilpose an 'u�necessary flnancial:burden, 
not .only upon "those who,: most ' constantIy use them, 
but :up�n the 'men and women . who. :consume the prod
ucts gr,own dIi the rlIral sections 'and brought: to cities 
arid towns : by ;fa'rmers. 

N.O 1 study: ' can be ' more ' cQIJ.viIicing than ' that of 
the ec,onomic' ;waste placed :upon "the shoulders of the 
85,000,090 p{lople of this hind from" the almost 'crimi
nally ,'shameNI , 'condition of '2,000,000 miles . of road. 
Every :PO.Ulld . of <farm products · brought from ' rural sec
tHmsAo thickly-populated ' centers .has placed upon it 
a' , fictitious value, because it costs the farmer more 
to transPort it than it would cost him were the roads 
in passable condition. The price of the Iamb cllop 
that . Brooklyn eats for breakfast is based, " not upon 
the :real 'value of the Iamb, but upon the cost of bring
ing that Iamb from the western fields to the Brook
lyn . .  br.e.akfast .table. The cost of the breakfast roll 
would be trifling did it not cost the farmer who grew 
the wheat from which the roll was made 1.8 cents a 
bushel more to draw that wheat from ' his iarm 'nirie 
miles to a raHroad 'station than iLcost , · to· ·. carry : a  
bushel of wheat "from , New YcYrk : to Liv.erpool, ' a  : dis
tance of 3,100 miles. The 'cost of a soft�b6iled :'egg, 
which is also closely related to the Americim tbreak
fast, is established by ','the cost oLtransportiiig :.the 
product of the 'ben , to ;the 'hotel, . and not because the 
egg was at all ' intrinsically worth ' what . was' charged 
for it. 

Everybody who thinks must' coneede'Ahe evident 
fact that if a .farmer with two ho

r.ses' can ,draw but 
600 pounds to market in five, hours, he 'would save 
money if with one horse 'he .could haul ' l,200 pounds 
in two hours. Were the ' roads' in ' good condition, he 
could do that and more . .  Alii" saving . Jn hauling a ton 
of farm product would bring a bel!,efit, not alone to 
the farmer, but to the consumer; and if the product 
hauled each year was, large, it , is not hard to figure 
that the saving would be large. Figures 'have been 
assembled to proye that owing to the frightful · condi-. 
tion of almost , all American roads, if costs 25- cents a 
ton a mile to haul. The superb roads of the .  old coun
tries of Europe make possible the hauling of farm 
products at 12 cents a ton a mile. Therefore, every 
ton hauled costs the American farmer 13 cents more 
per mile than the farmers of the old country are forced 
to' pay. The average length of haul of farm products 
in the United States is 9.4 miles ; therefore, were 
OUT roads as good as those of France, the farmer's 
gain would be 9.4 times 13 cents" or approximatel,. 
$1.23, 
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Let us see what that amounts to in a year in haul

ing but a portion of the products which traverse the 
country roads in wagons. The U. S. Departmellt of 
Agriculture, through its Office of Public Roads, has 
coIlected the flgures, and they may be accepted as 
approximately accurate. During the crop year of 
1905-6, 85,487,000,000 pounds of farm products, con
sisting of barley, corn, cotton, flaxseed, hemp, hops, 
oats, beans, rice, tobacco, wheat, and wool, were hauled 
from the places where they originated to shipping 
points. This vast weight did not, by any means, in
clude all of the crops produced. the most notable ex
ceptions being truck products and orchard products, 
the tonnage of those two amounting high in the mill
ions. Neither did it include any figures for forest or ' 
mine products, nor for those things which go in wag
ons from the cities back to the country districts. Were ' 
all those included, one may easily see what a vast 
annual saving would be made. As it is, however, of 
the figures quoted above, at a . saving of 13 cents per ' 
ton mile, the cash benefit ' to . the farmers ' would be 
$58,900,000. 

Beyond that, however, the Interstate Commerce Com- ' 
mission has . assembled other , freight flgures, a most 
cOfiservative estimate and 'most Iibetal deductions from ' 
their ' figures ' tending ' to . prove tnat 250,000,000,000 ' 
pOUnds are amlUaIly ; hauled. By. the same method ' of ' 
figuring as . that adopted ; above, the ' hauling of this 
wOuld result in a saving of about $305,000,000 a lyear. 
It ' w;6uld appear that so vast a sum should ' not be 
annuttIly thrown away, simply because those respon
sible for appropriations of money to construct roads 
cannot be brought to a realization of their tremen
dous importance. The time for an awakening is here, 
and the quicker the awakening occ�rs,' the greater the 
benefit the farmer . will enjoy. 

This 'Year's ,Nobel .Prlzes for Scientific Award •• ' 
The 'latest awards. 'made by NobeI's representatives 

for , scientific work seem to be fair . .  Metchnikoff and 
Erlich " receive ' conjointly the prize for valuable con
tributions to medicine. Of the two, the former is bet
ter kilOwn. . AI disciple ' of Pasteur, he has devoted 
much ' time ,to bacteriological research . . His stUdies of 
the possibility " of postponing ' old age have recently 
attracted 'attention to 'his work. ' Erlich is -at the head 
of an institution for experimental therapeutics in 
Berlin. His 'Irivestigatiolls have 'for : their object the 
successful fighting ' of several diseases-tuberculosis, 
diphtheria and anremia among them. 

Rutherford, who won the chemistry prize, is weIl 
known to our readers as an ardent and painstaking 
student of the phenomena presented by radium. Lipp
mann, who received the }Iriz'e in physics, is a student 
of both acoustics :afid optics. 

•. . .  ' . 
ThIHTnbereUlosls Exposition at· 'New- York. ' 

The :aetion >t:of 'the Committee on the Prevention of 
Tuber.culosis' ,�of 'the Cliarity Organization Sodety of 
New 'York' in bririgirig to the American Museum of 
Natural History the remarkably comprehensive exhibit 
which ' was installed in Washington during the recent 
International Tuberculosis Congress, finds its justifica
tion in the fact that to nearly half a million people 
will be:<driven home the truth that tuberculosis is a 
communicable;:preventable, and ' curable disease before 
the Expositio'n' doors will close. The Exposition con
sists of models, charts, and specimens furnished by , 
nearly seventy exhibitors, comprising foreign govern- ' 
ments, our own Federal government, many of our 
States and municipalities, and private sanatoria 'and , 
manufactUrers. There is a certain amount of unavoid
able' repetitioihin .these . exhibits-unavoidable ' because, 
after all, an :educationali campaign such as this can be 
c�dticted ,'oIIIy" along ,certain lines . .  We refer particu
larly' no ! the 0.duplication of mortality statistics, ' of . 
charts ishowin'g the 'methods of ' preventing consump
tion> .and. : of: 'tents; : camps, sanatoria, and cottages : 
for .consumptives; Perhaps this very repetition has . ;  
sepved lo" make more forceful the need of cleanliness ,.: 
and 'fresh.: air, 'and , to 'convince the individual of · .. his 
duty .and relation. toward tlie disease. 

Tlie Exposition' shows the need of attacking the dis
ease'Z iIi ' the two ' fields, intestinal and :' respiratory. 
Scores of charts and' models illustrate the methods of 
preparing food, and above all milk, without danger of 
infection. ' .  In this connection the remarkable ' exhibit 
of New 'York city's Department of Health :deserves 
particular commendation. The Department has in
stalled it model cow stable and milk room and proved 
very convincingly that cattle and stalls can be kept 
clean and milk safeguarded from germs. Moreover, 
the Department has exhibited by photographs and 
charts its method of inspecting the farms that supply 
milk to New York' city and of testing the milk thus 
supplied. ' One comes away with the reassuring con
viction that New York's milk is safe. The tuberculosis 
work now being carried on by the Health Department 
of the city of New York may be summarized as fol
lows : (1 )  Notification and registration of all cases 
of tuberculosis (inaugurated 1894 and extended 1897 ) .  
( 2 )  Free bacteriological examination o f  sputum. to aid 
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not11l.cation and to facilitate the early and definite 
diagnosis ( 1894). ( 3) Educational measures of various 
kinds, circulars, lectures, exhibits, newspaper articles. 
( 4) Visitation of consumptives in their homes (1894). 
Continuous supervision of cases in tenement houses by 
the corps of trained nurses (1903). (5) Free disinfec
tion by the Department of Health, and issuance of 
orders for the renovation of rooms vacated by con
sumptives (1894). (6) Furnishing milk and eggs, and 
referring cases to the proper charitable organizations 
( 1903). (7) Three classes of institutions are pro
vided : a. Free clinics (dispensaries) for ambulant 
cases ,unable to go to sanatoria (1904) . . b� Free sana
torium. for i�cipient and early. mises' (1906). c. Free 
hospitals for ' advanced cases. ' ( � j ) Forcing certain 
classes of patients " into ' a hospital ' ahd retaining them 
th'ere (1901 ) .  ( 9 )  Enforcing regulations concerning 
spitting in public places. ( 10) . Research studies con
cerning the mode of infection, the ' role of bovine 
tuberculosis, characteristIcs of the tubercle bacillus, etc. 

Because the public is probably more 'keenly alive to 
the need· of'pure" fluids 'for the digestive tract than of 
the air that enters the lungs, it is but natural that the 
majority of ' the exhibitors have endeavored to show 
the value, and indeed the vital importance of fresh 
air. · It is impossible in 'our brief space even to enum
etate the models of sanatoria, houses, camps, devices 
for sleeping out ' of doors , in cities, window tents, and 
the like . which crowd the hall. All of them instruct 
the factory owner and the tenement house landlord 
that it is necessary to control the aerial transmission 
of phthisis germs, which flourish only when they find 
congenial soil in a subject already enfeebled. 

The Exposition has been planned with the view that 
public education is more necessary at the present time 
that mere ' public 'medicine. It grinds into the ' public 
mind the fact tha.t tuberculosis is caused bY. the 'beg
lects of society and the individual. Technical termin
ology is avoided so far as possible. The many lec
turers who explain the exhibits and comment on sta
tistics for the benefit of the thousands who ' come, to 
the Exposition couch their discourses hi simple, popular 
language. Naturally such education cannot but 

'
appeal 

to the overstrained, uncultured, struggling, and sub
merged fraction of :'so'ciety which suffers 'more from 
tuberculosis ·than' the upper classes. A leai has ' been 
torn from the book of the advertising merchant, :if we 
may judge ' by the wariling placards that hang from 
the walls. The wording is in all ' cases simple 'arid 
terse. . "Don't give consumption to ' bthers, don't : let 
others give it to you; " "Consumption is caused '

by 
germs discharged from the lungs of consumptives whEm 
spitting, coughing, or sneezing; " "Fresh air, good 
food, and 'rest are the best means of curing and 'pre-
venting consumption," are fair examples. The cOn
tracted thoracic cavity and inert lung, the seedbeds

' 
of 

the disease, are everywhere pictured, and likwise tHeir 
susceptibility to dust. 

The Exposition is not an isolated,
' 
incidental attack 

on a modern scourge, but a ,  social development Which 
the Charity Organization " Society co-operating with 
legislators has started as part ' of 'a systematic pro
gramme of prevention. If that development progresses 
along the lines of the Exposition, it is evident that 
the State' will some day wage the fight alone-for 
prophylaxis, prevention, and cure. 

Ie . "  � .,  
How to Destroy EXplosives SaCely. 

Tbe best way to destroy ordinary blaqk gunpowder 
is to throw it into a streaIiJ. :u:iJ.der coridltions that pre
vent an1 harm comi:iJ.'g to -human beings or animals 
through the dissolvin� of' the· saItpetero. ' If  no suitable 
stream is available; '-the gunpowdElr niay be stirred 
with water in :tubs;!,; or " the dry gunpowder may be 
poured out on the "gi'ound . in a long thin line and 
ignited with a fuse at" one end. 

To destroy dynamlte . cartridges, the paper' wrap· 
pings should be ca�reful1y 

'
removed, tlie bare cart

ridges laid in a 'row 'with their ends in contact, and 
the first cartridge:'ignlted with a fuse without a cap. 
Even with these precautions a simultaneous explosion 
of the entire mass' may occur, so that it is wise to 
retire to a safe', (1:istance. The row of cartridges should 
be laid parliHel with 'the wind and ignited at the lee· 
ward end, ·'so":tliat · the flame will be driven away from 
the mass. , Frozen ' dynamite should · be handled with 
especial care as ' its combustion is peculiarly liable to 
assume ari explosive character. A small 

'
quantity of 

dynamite may be ' destroyed by throwing . it, in very 
small, bits, into an 'open fire, or the cartridges may be 
exploded, one by one, in the open air, with fuses and 
caps. Dynamite should never be thrown into water 
as the nitroglycerine which it contains remains un
dissolved and capable of doing mischief. Other explo, 
sives which contain nitroglycerine should be treated 
in the same way as dynamite. 

Ammonium nitrate explosives may be thrown in 
-small fragments into an open fire or, if they do not 
contain nitroglycerine, may be destroyed by. means 
of water. Explosive caps should be exploded singl y  
with pieces o f  fuse. 
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ARTIFICIAL SAPPHIRES. 
BY THE PARIS CORRE8PONDENT OJ!' THE 8CmNTIl!'IC AlIERICAN. 

Up to the present it did not appear that the sapphire 

could be made by an artificial process, although there 

have been many efforts made to produce it. While the 

ruby is now made artificially by melting pure alumina 

and coloring it with oxide of chromium by the heat of 

the arc or the oxy-hydrogen blowpipe, the sapphire 

Scientific American 
to produce the yellow color, and is in a small proportion 

to the whole amount. The experimenter had the idea 

of adding 2 per cent of lime and magnesia, and the 

whole mixture was melted at the usual high tempera

ture. The effect of this combination is surprising. 

Before this, the melted alumina crystallized upon cool

ing and eliminated the coloring matter, but in the 

present case this crystallization does not take place. 

DECEMBER 19, 1908 . •  

scopic examinatioll is needed in order to distinguish 

the two. Prof. Lecroix presented an account of the 

process at the last meeting of the Academie des 

Sciences, together with specimens of the new stone. 

We expect to give further details of the process here 

briefly outlined. 
... � I ' " 

A short time ago it was announced that the Illinois 

Pouring raw material into crucible. 

A single blowpipe. 

Oxygen tubes feeding a row of blowpipes. A general view of the blowpipe room. 

'lould not be produced by an analogous method. After 

some attempts, M. Paris, of the Pasteur Institute, has 

now succeeded in obtaining the sapphire in the labora

tory of that establishment. His method consists in' 

introducing foreign elements into the combination. 

Alumina and oxide of cobalt are theoretically all that 

is necessary to form the sapphire. The latter serves 

ARTIFICIAL SAPPHIRES. 

The mass becomes colored and remains permanently 

in this state. At the time of the highest heat the lime 

and magnesia are driven off and the alumina, colored 

by the oxide of cobalt, remains. This substance is 

therefore the artificial sapphire, and it is chemically 

identical with the stone found in nature. An expert 

cannot tell the difference, it is claimed, and a micro-

Central Railroad had decided to electrify its Chicago 

terminal, this determination being influenced to a large 

extent by the · public agitation against the smoke nuis

ance. It is now stated that the Chicago, Rock Island 

& Pacific, and the Chicago, Burlington & Quincy rail

roads are also seriously considering the advisability of 

electrifying their lines within the city limits. 
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NEW MECHANICAL TOYS. 
BY JACQUl<" BOY"R. 

The eighth of the annual competitive exhibitions of 
toys and mechanical novelties, established by M. 
Lepine, was recently held in Paris. l\:Iany of the ex
hibits gave evidence of a keen desire to be fully abreast 
of the times - so that the exhibition resembled an illus
trated summary of current events and matters of public 
interest. Single, double, and triple aeroplanes, kites, 
and other aeronautical devices were shown in great 
numbers and variety. There were dirigible balloons of 
metal which merely revolved with fixed posts and 
others which were suspended by cords and described 
gradually diminishing circles, under the impulsion of 
tiny propellers. Some of these airships were really 
lighter than air, like real dirigibles. 

Conspicuous among the aeroplanes were those shown 
by Mangin, the inventor of the "dragon fly," the 
"tortoise," and other mechanical toys which have be· 
come classic among Parisian children. The operation 
of these little aeroplanes ( Fig. 1 )  is very simple. The 
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hole, through which a rod passes, but without touch
ing the glass. The rod is held perpendicul ar to the 
disk by twenty fine silk cords which are stretched 
tightly over the ends of the rod and the edge of the 
disk. The automotor is mounted in a frame with the 
rod, or axis, horizontal and resting on pivots or ball 
bearings, so  that it can turn freely over a bowl into 
which the disk and some of the cords dip. When the 
bowl is filled with water the automotor begins to ro
tate and it continues turning indefinitely. 

The principle of the automotor is illustrated by the 
diagrams ( Fig. 3 ) .  The upper diagram represents the 
apparatus reduced to its simplest form, the disk being 
replaced by a straight bar A which passes loosely 
through a hole in the axle B, and at right angles to 
the axle, and is kept in position by the cords D above 
and the cords D, below. When the lower cords are im
mersed in water they contract and force the bar up
ward, so that the bar and cords assume the position 
indicated b� the dotted lines. In this position, how
ever, the center of gravity is above the axis and the 
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ether. An automotor may be made with metallic wires, 
instead of silk cords, and arranged to dip into a very 
cold liquid in a warm room. In this case the lower 
wires contract because they are cooled by the liquid. 

The ac!!umulators which were employed to operate 
the little Lebrun electric 'llotors ( Fig. 4 )  have elec
trodes of pure lead, originally very soft, but hardened 
by hydraulic pressure and cut by machine into the 
form of a comb. They are enveloped in amianthus, 
which prevents disintegration and waste. The com
pression assures a long life of the electrodes, as the 
lead is attacked very slowly and the freedom from 
alloy and impurities gives a maximum capacity, 12 or 
13 ampere hours per pound of lead. 

The largest of the three Lebrun motors ShOWll in the 
photograph ( Fig. 4 )  operating a little bucket pump, 
is sufficiently powerful, in spite of its small dimensions, 
to run a sewing machine. It has eight poles, Niaudeb 
winding, and a horseshoe iron inductor, and is capable 
of great variation in speed. 

Bressonet's mechanical soldier ( Fig. 5 )  attracted 

1. Aeroplanes. 2. The automotor. 3. Diagrams of the automotor. 4, Accumulators IIIld electric: motors. t\. The soldier at dinner. 6. The swimming lesson. 7. The acrobats. 8. Artillery practice. 9. A dirigible balloon. 

NEW MECHANICAL TOYS SHOWN AT THE EIGHTH LEPINE COMPETITION IN :PARIS. 

mechanism, which can be started and stopped by mov
ing a catch, is driven by the contraction of stretched 
rubber bands and is wound up by thirty turns of a 
crank at the bow. The aeroplane is attached, by means 
of a ring at the top, to a long cord, the other end 
of which is fastened to a hook in the ceiling or other 
elevated support. It is then set on the floor and the 
mechanism is started. The aeroplane, which is 
mounted on small wheels, first describes a spiral course 
on the floor, then rises and circles in the air. 

Vallin showed self-propelling kites operated in a 
similar manner and so constructed that a broken stick 
is easily replaced. Vallin kites of three sizes were 
exhibited. The smallest is designed as a child's toy, 
the intermediate size for sport, and the largest for 
meteorological and photographic work. The largest 
kite has been successfully employed, at Havre, in car
rying lines between vessels and the shore. 

The Guillot auto motor ( Fig. 2 )  excited the liveliest 
interest and received a first prize. Its mysterious ac
tion has won for it the name of "perpetual motion." 
It cOllsists of a disk of ground glass with a central 

equilibrium is consequently unstable. Hence the rod 
falls over and turns, with the cords and axle, until 
its longer Bnd is below. Then the wet cords D" which 
have been raised to the top, dry and expand, and the 
cords D, which are now immersed, contract, again push
ing the rod upward and causing a second half rotation 
of the apparatus. This series of operaticns is repeated 
indefinitely, but the successive and sudden half turns 
may be made in the same or in opposite directions, as 
accidental influences · dictate. But when the rod is 
replaced by a number of spokes or a solid disk, and 
the cords are correspondingly multiplied, the action 
becomes more energetic and regular, and the differences 
in the times during which the various cords have been 
exposed to the action of the water and the air, re
spectively, produce a lateral as well as a vertical dis
placement, as indicated by the dotted line in the lower 
diagram, so that the apparatus continues to turn in 
the direction in which it has started. 

The automotor exhibited made one revolution in four 
minutes. Great speed can be obtained by substituting 
for the water a more volatile liquid such as alcohol or 

especial attention because it was a caricature of the 
Socialist deputy ArchiIllbaud, who was recently re
called to the army to complete his term of military 
service. When a coin is placed in a slot, music is 
heard and the soldier opens his kit and takes from it 
a carrot, an onion, and finally a toad. 

Gasselin's swimming lesson - ( Fig. 6) is more in
teresting. The teacher is only an accessory, the interest 
attaches to the pupil, who travels on dry land, sup
ported by wheels, but imitates very neatly the move
ments of a swimmer. Four iron wires, attached to the 
arms and legs, jointed together to form a parallelo
gram, and moved by one of the wheels, constitutes the 
entire mechanism. 

The same inventor has introduced an innovation in 
his acrobats ( Fig. 7 ) ,  which are caused to turn about 
horizontal bars by the weight and impact of bicycle 
balls. The baUs are stored in a box at the top of the 
apparatus, and roll, in a row, down an inclined channel 
until. the first ball strikes a cam, which can be reo 
tracted by pressing a button. The first bal l ,  having 
been released by this Illeans, rolls down a series of 
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llilclined planes inside the box and falls into a cavity 
in the head of th!'l upper acrobat, causing the figure to 
make a complete turn around the bar and, in passing, 
drop the ball onto the head of the figure below, which 
executes a similar movement, dropping the ball into a 
funnel at the base of the apparatus. The ball, in 
falling, strikes a lever which, operating through a rod 
concealed in one of the posts, again retracts the cam 
and releases a second ball. So the acrobats swing 
alternately round their bars until all the balls have 
reached the bottom. 

The same inventor exhibited a pneumatic cannon and 
target ( Fig. 8). The cannon is discharged by com
"pressing a rubber bulb and, if it has been correctly 
aimed, the projectile p asses through a hole in the 
target and is caught in a canvas bag behind. The 
projectile is tubular and the breech is perforated, so 
that the piece can be aimed by sighting along the 
axis. 

Among other interesting novelties were Boisard's 
boat and airship, equipped w ith practi.cable rudders 
( Fig. 9), M'izault and Papin's auto-sphere, which re
calls a famous device of antiquity, and Teantet's "flip
flap," a miniature copy of one of the notable attrac
tions of the Franco-British Exposition, which has been 
fully described in the SCIENTIFIC AMERICAN of October 
31, 1908 .  

In conclusion, let us glance at Blondinat's remark
able repeating gun, in which the usual mechanism of 
automatic toys is combined with a very ingenious de
vice which enables the gun to advance, fire two shots, 
and return to its original station. The shots are repre
sented by the explosion ·of two percussion caps which 
are fixed on hammers beneath the chassis of the gun. 
These hammers are released, successively, by the move
ment of a rod bearing a peg which enters a spiral 
groove on the front axle. This rod also causes the 
vehicle to turn while the shots are being flred, . suf
ficiently to reverse its direction, and then allows it to 
pursue a straight course to the starting point. 

The interest shown in these competitions by French 
manufacturerll and inventors , ( to whom, by the way, 
the competition is restricted ) increases from year to 
year. Inventors have learned that it is useless to ex: 
hibit an . undeveloped idea. Every detail , must be 
worked out in practical form if the ip.vention is to flnd 
a manufacturer who will , take it ,up. , Hence the mem
bers of the "�ocietC d,es petits tqbricants , et i.nvente,urs 
trar!fia�s," under whose auspices this annual e:xhibition 
is held, have learned to ,combine their efforts . and, as 
a res\llt of this harmonious arrangement" they, are 
every year becoming, more formida,ble COmpetitors of 
the German toymakers of Nurem1?erg. 

In .the current number of the SCIENTIFIC AMERICAN 

SUPPLEMENT will be found descriptions ' of other toys ' 
which were to be seen at the exhibition. , 

"'- 4 . "  .. 
To Our Subscribers. , 

We are at the close of another year-the sixty-third 
of the SCIENTIFIC AMERICAN'S life. Since the subscrip
tion of many a subscriber expires, it will not be amiss 
to call attention to the fact that the sending of the 
paper will be discontinued if the subscript�on be not 
renewed. In order to avoid any interruption in the re
ceipt of the paper, subscriptions should be renewed be
fore the publication of the first issue of the new year. 
To those who are not familiar with the SUPPLEMENT, a 
word may not be out of place. The SUPPLEMENT con
tains articles too long for insertion in the .. SCIENTIFIC 
AMERICAN, as well as translati9ns from foreign period
icals, the informa:tion c�mtained in which would other
wise be inaccessible. By taking the SCIENTIFIC AMER
ICAN and SVPPLEMENT the s,!bscriber receives the bene
fit of a reduction in the subscription price. 

• • • • • 
Deiectlop oC, Gela,tlne. 

Gelatine can be detected in solution by boiling the 
liquid with a mixture of equal parts of Nessler's re
agent and a solution of tartaric acid. If gelatine is 
present a lead-colored precipitate is deposited, but no 
precipitate is produced by gum arabic, dextrine, cane 
sugar, extract of saponaria, or licorice. Hence this 
method may be used ' for the detection of gelatine in 
solutions of those substances. Nessler's reagent is an 
alkaline solution of potassium iodide and mercuric 
chloride, which assumes an orange color in the pres
ence of even a trace of ammonia. 

• .  e . ..  
A. $500 Prize Cor a Shnple Explanation of the Fourth 

DIDlcnslon. 

A friend of the SCIENTIFIC AMERICAN, who desires to 
remain unknown, has paid into the hands of the pub
lishers the sum of $500, which is to be awarded as a 
prize for the best popular explanation of the Fourth 
Dimension, the object being to set forth in an essay 
the meaning of the term so that the ordinary lay reader 
can understand it. 

Competitors for the prize must comply with the 
conditions set forth in the current number of the 
SCIENTIFIC AMERICAN SUPPLEMENT. 

Scientific American 
DESTRUCTIVE FUNGUS OF WHITE CEDAR. 

The fungus which destroys commercial white cedar 
trees, Ohamcecyparis thyoides, has at last been discov
ered by William Hosea Ballou of New York in the 
forests of Ocean County, New Jersey. For a half cen
tury, almost every fungist and botanist of America 
and Europe has overrun the Atlantic coastal plain, 

Steecherinum BaUouii, the parasite of the white cedar 
of commerce. 

looking for the deadly parasite of the swamp cedars, 
one of t�e most important woods used in vessel con
struction. Mr. Ballou, who gives much attention to 
expert field photography of the fungi, made repeated 
examinations of the swamps without result. Finally, 
he commenced a systematic search, tree by tree, his 
efforts being facilitated by the prevalent drought. Still 
failing in this effort, he commenced over again, this 
time examining the canopies of the trees. Almost at 

White cedar ' killed by the ' new species of fungus. 
once he was rewarded by seeing golden yellow fungi 
gro�lng " very near the tops of the trees on the 
branches, n-ear and extending . somewhat down, on ' the 
trunks of the living trees. An examination showed the 
specimens to be hydnums, a class of fungi ' named 
after the hedgehogs, ,on account of their spines, often 
resembling the quills of the porcupine. Specimens 
were therefore submitted , to Dr. Howard J. B anker ,of. 
De Pauw University, specialist of the Hydnacere. Dr. 
Banker "declares the . species new to ' science ' and has 
named it

' 
Steecherinum Ballouii. The generic, name 

Typical white cedar swamp. 
DESTRUCTIVE FUNGUS OF WHITE CEDAR DISCOVERED 

BY W. H. BALLOU. 

Steecherinum is tentative, as the fungus at present 
appears to be an entirely new genus. 

Mr. Ballou says : "The new fungus has escaped at
tention heretofore because of its lofty tendencies, and 
the density of the canopies of evergreens crowded to
gether makes it almost impossible to see what they 
conceal, nor is it comfortable to wade in a miry cedar 
swamp bog gazing upward, taking chances on deep 
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holes concealed under the carpet of sphagnum mosses. 

"Dr. Banker will later issue a full scientific descrip
tion of the new fungus, which has wiped out many 
square miles annually of the finest boat timbers, leav
ing large areas of dead trees. The fungus is a para
site which expires when it kills a tree, apparently 
drying up instantly and dropping off, so that no trace 
of its fruit is found on dead trees and scarely a trace 
of its mycelium. It is semi-resupinate ( lying on its 
back) and semi-pileate ( having a cap ) . As seen in 
th!;l illustration, the limb appears to grow across the 
top of it and a lichen on top of the limb. When dry
ing, it forms into a series of cup shapes, resembling 
a bumblebee's honeycomb. One tree found had appar
ently just expired, together with the fungus. The fruit 
bodies in this case clung to the bark along the trunk 
of the tree, in form of single small cups, upside down. 
The least touch brought them all to the gro1,lnd, 
rattling like peas in a pod. Unless one finds the living 
fruit bodies of the fungus on a living tree, he may 
never have a similar opportunity to find dead speci
mens on a dead tree. It is a fungus of mystery, the 
most beautiful as well as the most deadly I have ever 
come in contact with. Its spines are of a gorgeous 
golden yellow, visible high up only on a leaden day. 
Where I have marked: trees wit4'cthe fungus gro-witlg, 
[ cannoV see the ' specimens from the ground when. the 
SUIl is shining." 

• • • 
Ked ' Cross ChrlstDlftS Stamp. 

A little red and white' penny stamp about the size 
of a two-cent government postage starnp" with '!Merry 
Christmas" and a red ' cross among · the holly leaves, 
would hardly seem to be a promiSing agent : to use 
against tuberculosis. The Christmas stamp ' in ' Am
erica started in Delaware,- but before that , time there 
was a Christmas stamp in Denmark issued by ', the 
government and sold at all : post offices for the benefit 
of a hospital for children afflicted with the white 
plague. The Red Cross Society of Delaware, with, the 
approval of the National 'Red Cross, . decided ' to ' try 
this Danish idea last Christmas. The plan was ' backed 
by many influential people, and Jacob A. Rils took up 
the subject of such stamps and urged their adoption 
iIi 'America. At first only 50,000 stamps were printed, 
and the whole community seemed willing to help. 
The dry goods merchants of Wilmington gave bolts of 
niuslin to print street car banrrers ; local 

'
printers did 

the work of printing the posters and banners at cost ; 
the street cars displayed, the advertising , llosters on 
their fenders ' day after day ; . , the : protected ' bilI ' boards 
were placarded -Without ,expense ; ' departmerit stores 
and drug stores , sold ,the' stamps without , commiSSion, 
and even'the school' children .took up' their sale. , Every 
penny for the ': stamps; after: the expense of , printing 
and distribution ' was . paitl, went to the anti-tubercu
losis work in Delaware. ' Interest in the plan spread, 
and in a short time it was taken up ·by the North ' Am
erican in Philadelphia. The Pennsylvania Red Cross 
backed the plan and helped to sell the stamps. In the 
short space of eighteen days nearly 400,000 Christmas 
stamps were sold, and nearly , $3,000 of clear profit 
resulted. The stamp had proved itEl possibilities in 

: so short . a space and in so conservative a " section. 
The : National Red Cross ,has now, taken up the 

Christmas .stamp in a formal manner. A ' stamp has 
heim designed by H()ward Pyle and 'is printed in three 
colors by the Bureau of Engraving and Printing and is 
issued ,by the National Red Cross. The stamp will be 
offered for sale in every State�this Christmas season. 
They can be procured in any, quinitity from : the Red 
Cross headquarters in any State, 'or the '- central one 
in Washington, for cash : only 'at one penny for each 
stamp. ' It will not carry mail, but any kind of Christ
mas mail 'will carry it, and they are most appropriate 
as stickers on Christmas presents. ; Ever.y 6ent will go 
�o�a2:<l, �u.!>erc.u!osis work in th� . State wherE; the stamp 
is sold. 

• • • I .  
Experiments by the Forest Service, at its timber 

testing station at Yale University, show that green 
wood does not shrink at all in drying until the amount 
of moisture in it has been reduced to about one-third 
of the dry .weight of the wood. From this point on 
to the absolutely dry condition, the shrinkage in the 
area of cross-section of the wood is directly propor· 
tional to the amount of moisture removed. The shrink
age of wood in a direction parallel to the grain is 
very small ; so small in comparison with ,the shrinkage 
at right angles to the grain, that in computing :the 
total shrinkage in volume, the longitudinal shrinkage , 
may be neglected entirely. The volumetric shrinkage , 
varies with different woods, being about 26 per cent 
of the dry volume for the species of eucalyptus known 
as blue gum, and only about 7 per cent for red cedar. 
For hickory, the shrinkage is about 20 per cent of 
the dry volume, and for long-leaf pine about 15 per 
cent. In the usual air-dry condition, from 12 to 15 
per cent of moisture still remains in the wood, so 
that the shrinkage from the green condition to the air
dry condition is only a trifle over half that from the 
green to the absolutely dry state. 

© 1908 SCIENTIFIC AMERICAN, INC
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The Editor o f  Handy Man's Workshop will b e  glad t o  receive allY 
hints for this department and pay for them if available. 

ANNOUNCEMENT. 

The editor of Handy Man's Workshop has been 
flooded with inquiries about the home-made vacuum 
cleaner described in the issue of November 7 .  Many 
have expressed doubts as to the practicability of such 
a system, but we desire to assur<) our readers that the 
cleaner described is highly efficient. One of them has 
been installed near this city, and has been in constant 
use for some time, giving perfect satisfaction. 

Owing to the widespread interest in this subject, we 
have asked the author to give us a second article an
swering the many questions of our readers. This arti
cle wilI appear in the next issue of Handy Man's Work
shop. 

. ' . .  
LET THE CLOCK OPEN THE FURNACE DRAFTS. 

BY H .  L .  WHITEMORE. 

Most furpaces are nowadays arranged so that the 
drafts can be operated from the living rooms above, 
but stilI require the personal attention of some shiver
ing member of the household, before dawn on cold 
winter mornings, if the house is to be comfortably 
warm by breakfast time. Undoubtedly much irritabil
ity and fatigue, if not actual sickness, can be traced 
to the strain of this early rising under the most un
favorable conditions. 

It is a very simple matter, which anyone could un
dertake successfully, to so arrange an alarm clock 
that it will control all the drafts and dampers and 
open them at any desired time in the morning. If 
it is absolutely necessary to shake down the fire, re
move ashes, and add fresh fuel, the problem is a much 
more difficult one, far beyond the strength or capacity 
of the dutiful alarm clock. Most furnaces, however, 
can, with a little experience, be so left the night before 
that on opening the drafts in the morning they will 
burn up rapidly and soon have the house at a com
fortable temperature. Fresh fuel, unless absolutely 
necessary, actually delays the heating up of the house 
and is much better added later, when the demand for 
h eat is not so urgent. 

The apparatus comprises a base-board fitted with 
two screw eyes, through which the usual chains are 
passed.  Hinged to the board with a pair of staples is 
a U-shaped lever, with one arm about 5 inches long 
and the other just long enough to catch the chains. 
The lever is located far enough above the screw eyes 
to allow for the proper opening and closing of the 
drafts. 'fhe screw eyes are not placed directly under 
the short arm of the lever, but on either side, so as 
to prevent the chains from kinking and catching on 
the hooks when they are released by the lever. 

The alarm clock, which furnishes the brains for this 
apparatus, may be supporte� on a long hook or nail, 
and others bearing against the feet on each side will 
prevent it from swinging sid ewise. Some people, who 
desire unbroken dreams, will turn the gong or bell 
upside down to put it out of the reach of the fiendishly 
energetic clapper, but that is an unimportant detail 
which may be left to personal taste and preference. 

The clock, intended for a hard physical job like this. 
must have the alarm winding key so arranged that it 
unwinds when the alarm "goes off." There are a 

Scientific America.n 
number of clocks on the market of different shapes 
and sizes which are made with this important fea
ture. 

To prevent chafing of the cord, 'unscrew this wind
ing key and slip on, back of it, a thick cardboard 
washer. Then connect the key and wire lever with 
a piece of cord and the contrivance is ready for opera
tion. After setting the clock, the cord should be 
wound onto the key in winding the alarm. Then the 
chains are hung in place on the lever. When the alarm 
"goes off" the lever turns on its pivot, releasing the 
chains and permitting the usual weight to drop and 
thereby open the drafts and damper. If the furnace 
is not arranged with a weight for operating the draft 
the chains may be connected directly to the key by a 
cord which will be wound · up on the key as the alarm 
goes off. 

• • • • • 

HOW TO USE THE SLIDE RULE, 
BY FREDERIC R. HONEY, TRINITY COLLEGE. 

In comparatively recent times, the slide rule
whose value as an aid to rapid computations had been 
fully appreciated by the actuary, the engineer, and 
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SOME PRACTICAL USES OF THE SLIDE RULE. 

the architect-had not made its way into general use, 
owing partly to the cost of manufacture. At the pres
ent time, the instrument is constructed in a way so 
adapted to the needs of the business man, and at a cost 
which brings it within the reach of everyone, that it 
has become an indispensable possession of many who 
are engaged in commercial affairs. 

_ A clear understanding of the fundamental principle 
of this valuable invention will make plain some of the 
many ways in which it may be practically applied. 
The . illustrations here given are very much simplified, 
in order that a knowledge of the principle may be 
easily grasped. The parts composing the slide rule 
may be described as graphic representations of logar· 
ithms ; i . e. , the lengths of the measurements on the 
scale are proportional to the logarithms of the num
b�rs which they represent. 

Thus the scale, Fig. 1,  which may be made of any 
convenient length, and may be assumed to represent 
the number one million, is divided into six equal parts 
from 0 to 1 ;  from 1 to 2, etc. The number is indio 
cated on the lower edge of the scale, and its logarithm 
on the upper edge : The logarithm of 1 = 0, of 10 = 1 , 
of 100 = 2, etc. This scale may be extended indefi
nitely, and if the logarithms of the intermediate num
bers are marked upon it, the process of multiplication 
may be performed by addition ; that of division by sub
traction ; a number may be raised to any power by 
multiplication ; and any root may be extracted by di· 
VISIOn. Thus if it is required to multiply 100 by 1,000, 
add 2 to 3 ( the logarithms of these numbers ) = 5 ;  and 
the product 100,000 is found under 5 ( its logarithm ) .  
Two divisions on the scale are added to three divi-
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sions. If it is required to divide 10,000 by 1,000, three 
divisions on the scale are subtracted from four divi
sions, and the quotient is represented by one division 
or 10. The fourth power of 10 is found opposite 4 ;  
i .  e . ,  the number opposite 10 or 1 is multip lied by 4,  
which is the logarithm of 10,000.  The cube root of 
1,000,000 is found opposite 2;  i .  e . ,  6 ( the logarithm of 
1,000,00 0 )  is d4vided by 3;  and the required root is 
100. In the slide rule all of these operations are 
performed mechanically. 

Fig. 2 represents two scales graduated alike, on 
which are shown the logarithms of numbers from 1 
to 25.  These scales may be made of any convenient 
length provided the representations of the logarithms 
are correctly proportioned. They may be obtained 
from any table of logarithms ; and the unit may be 
assumed as large or as small as we please. In these 
scales the number is marked against the graduation 
instead of its logarithm. 

A very simple example will illustrate the way in 
which the scales may be used for more complex com-

3 X 8 
putations. Find the value of the fraction --- = 6. 

4 
Move the upper scale into position No. 1,  bringi:ag one 
end opposite 3 on the lower scale ; and the reading 
opposite 8 on the upper scale is 24 on the lower scale . 
This operation is performed by adding the length of 
log 8 to that of log 3 ;  and the sum is log 24, the 
logarithm of the product. Now move the upper scale 
into pOSition No. 2,  so that the graduation 4 is opposite 
24 on the lower scale ; and the reading opposite the 
end of the upper scale is 6 on the lower scale. In 
the second operation log 4 is subtracted from log 24 ; 
and the difference is log 6, the logarithm of the quo
tient. The logarithms of 2, 3 ,  4, and 5 are respectively 
one-half of the logarithms of their squares 4, 9, 16, 
and 25 ; i .  e. , the square of a number is found by 
doubling its length on the scale ; and conversely the 
square root of a number is one-half its length. The 
cube of a number is three times its length ; and its 
cube root one-third ; the fourth power is four times ; 
and the fourth root one-fourth, etc. The scale may be 
extended indefinitely ; and products, quotients, powers, 
and roots of any numbers may be measured upon it. 

AN INTEREST AND DISCOUNT SLIDE ·RULE. 

A useful application of the logarithmic measure
ments is found in a scale for the rapid determination 
of interest and discount. A portion of it is shown at 
Fig. 3 .  Let the numbers 470 to 530 on the lower scale 
represent these numbers of dollars. The lengths are 
proportioned to the logarithms of the corresponding 
numbers. The measurements are supposed to be made 
from a point beyond the limits of this page ; but that 
part of it which is here shown, is determined without 
reference to this point. Its length is the difference be
tween the logarithms of 530 and 470 ; and the positions 
of all the graduations on the scale are determined in 
the same manner. The scale may be made of any 
convenient length provided the proportions are cor
rectly maintained ; and the graduations may be car
ried out to any fraction of a dollar. 

The upper or sliding scale is graduated for interest 
and discount. The lengths betwee)1 the zero point
the logarithm of 1-and the points marke,d 4 per cent, 
4Jf2 per cent, and 5 per cent, represent the logarithms 
of 1.04, 1.045, and 1.05.  This scale may be expanded 
indefinitely. For example : if the length for 7 per cent 
is required, the measurement is the logarithm of 1 .07 .  
While the scales may be made of any convenient length 
representing the logarithms of the numbers marked 
upon them, it should be noted that the same unit of 
measurement must be adopted in both scales. If it is 
required to find the amount, i .  e. ,  the sum of the prin
ciple and interest at a given rate per cllnt, the zero 
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LET THE CLOCK OPEN THE FURNACE DRAFTS. 
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point of the sliding scale is placed opposite the read
ing for the principal and the amount is found on the 
lower scale opposite the rate per cent graduation on 
the sliding scale. The zero point of the sliding scale 
( No. 1 )  is opposite 500 ( dollars ) on the lower scale ; 
and the readings opposite 4 per cent, 4 ¥2  per cent, and 
5 per cent are respectively $520,  $522.50,  and $525.  
These amounts, which might have been obtained by 
multiplication, are determined by addition. For ex
ample : $500 X 1.05 = $525.  By the scale the logarithm 
of 500 is added to that of 1 .05 .  The same position of 
the sliding scale illustrates the method of determining 
the present value of a sum of money due at some 
future date. The present value of $525 at 5 per cent ; 
of $522.50 at 4¥2 per cent ; and of $520 at 4 per cent is 
$500.  Each of these' values is obtained by placing the 
percentage graduation on the sliding scale oppOSite 
the amount on the lower scale ; and the reading $500 
is opposite the zero point on the sliding scale. 

No. 2 shows how the interest on any other sum of 
money is determined. The principal is $475, and the 
rate per cent is 4 .  The zero point of the sliding scale 
is placed opposite 475,  and the reading opposite 4 per 
cent is 494 .  This example also illustrates one in dis
count. If  the graduation 4 per cent is placed opposite 
494, the reading opposite the zero end of the upper 
scale is the present value, viz., $475.  An interest and 
discount scale may be advantageously constructed in 
segments. The desirability of doing this will be evi· 
dent from Fig. 2,  in which the spaces between the 
graduations rapidly diminish. A different unit may 
be assumed in each segment, provided the same unit 
is adopted in the construction of both scales for that 
particular segment. The interest and discount slide 
should be graduated for every rate of interest at which 
money may be loaned. To make it available for gen
eral use, it  should also be graduated at intervals of 
one-half of one per cent, to include computations in 
interest and discount for short intervals of time. For 
example we will suppose that it is required to find the 
present value of a sum of money due three months 
hence at 6 per cent per annum. The graduation on 
the sliding scale which would be used in deter.mining 
the discount would be that for 1¥2 per cent, or one
fourth of the rate of interest. The measurements 
from the zero point should be the logarithms of 1.005, 
1.01, 1.015, 1 .02,  1.025, etc. 

• • • • • 
SIMPLE DRIVER FOR SMALL DRILLS.' 

BY L .  G.  HANDY. 

In an emergency the writer made a drill driver as 
follows : A piece of 3/16-inch square brass wire about 
10 inches long was slit at one end with a hack saw, 

DRIVER FOR SMALL DRILLS. 

as at 2. The opposite end was filed to a blunt point 3.  
About ¥2 inch from this end a round section 4 was 
filed.  From a piece of sheet brass a swivel 5 and 
the slide 6 were formed. The swivel was made with 
a socket 7 to receive the point. Notches 8 were filed 
to fit the round section. The slide was formed with a 
square hole to fit loosely on the wire. The lugs of 
the slide were slightly concaved to permit displace
ment. By holding one end of the wire in a vise and 
gripping the other with a wrench, the wire was twist
ed. A ring and wedge, as illustrated, formed an effect
ive grip for the drill. A more practical grip might be 
made, as shown at 10.  The two ends of this ring 
should be soldered. A slot might be filed in opposite 
sides of the twisted wire to receive the ring and pre
vent it from dropping off. This driver has done good 
service for nearly two years. 

41 • •  » • 
DRILLING HOLES IN MARBLES. 

BY J. O. BROUILLET. 
Recently a man came to the writer and wall ted a 

hole put through the center of some marbles. The 
accompanying sketch gives an idea of the way the 
work was accomplished. Through a piece of soft steel 
2 x 3 x 1 inches a hole was drilled of the size of the 

A METHOD OF DRILLING HOLES IN MARBLES. 
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one wanted in the marbles. Then with a countersink 
a conical aperture was made in one side as illus
trated. Two tapped holes, one above the other, below 
the aperture, ' admitted a pair of thumb screws that 
secured a flexible strip made from the spring of an 
eight·day clock. On the strip next to the marble 
which was seated in the conical aperture a piece of 
emery cloth was placed. The whole was then held in 
the vise and the marble was easily bored. 

. . . , .  
FURNISHING THE WORKSHOP.-I , 

BY I. G. BA YLEY. 

THE WORKBENCH. 

I n  the article on the Construction of a Workshop 
( SCIENTIFIC AMERICAN, November 21, 1908 ) we showed 
a workbench attached to the wall, thus saving time and 
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DETAILS OF THE HEEL OF THE VISE. 

o 

labor in making it ; but a stationary workbench is not 
always desirable, especially if there is no permanent 
shop for it. The standard size of a join,er's bench is 
12 feet in length and 2 feet !) inches in height and 
width. This size is  altogether unnecessary for home 
purposes, and in particular for a boy or young man. 
From 8 to 9 feet in length, and about 32  inches high 
is a convenient size. Mechanics sometimes test the 
height by sitting on the front edge of the bench side' 
ways, with one foot dangling over the side, which 
should just touch the floor. 

If the planking and supports are made of yellow 
pine, a sound solid bench will be the result. In any 
case, the top front plank s�ould be of this material, 
the rest can be of white pine or hemlock. The vise 

THE SKELETON FRAMEWORK OF THE BENCH. 

should be of oak, the screw being purchased at any 
hardware store for about fifty cents. 

Referring to Fig. 1, three of the supports are made 
of 3 by 4-inch timber, 30 inches high. The one at the 
vise is 3 inches by 6, of the same length. Care should 
be taken that the bearing surfaces are true, and the 
posts set up level. rhe slotted hole, or mortise, at 
the bottom of the vise post, should be cut before the 
post is set up, but the round hole for the screw can 
be made when the bench is complete. The mortise 
is made by boring two %-inch holes 2 inches apart, 
vertically, and cutting out the wood between with a 
flat chisel. The ends, top, and bottom can be left 
round, or squared up with the chisel, as illustrated. 

Cut three short lengths of 1 by 10-inch boards, 23  

THE BENCH COMPLETE WITH VISE AND TOOL RACK, 

inches long, and nail two of them across the tops of 
the posts or supports as shown. Set them up on end, 
and nail the front board, or apron, which is 9 feet in 
length, to the forward posts, spacing the latter 1 foot 
from each end. The top edges of the front board and 
the three cross pieces are brought up exactly level 
with each other, but the back board, which is 12 inches 
deep, is nailed to the posts, with the top edge 2 
inches above. The top of the bench consists of two 
planks, 12 inches wide by 9 feet in length. The front 
plank is 2 inches in thickness, and should bear evenly 
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along the top edge of the front board, or apron, which 
supports it. The board at the back is only 1 inch 
thick, and like the rest of the bench, can be made of 
cheaper and lighter timber. With the exception of the 
tool rack, the bench can be put together with 8-penny 
or 2 ¥2-inch wire nails. The 2-inch thick plank should 
be nailed down with 10-penny flooring nails, or nails 
having finished heads, which must be driven in below 
the surface with a nail set or punch. 

The tool rack can be made from ¥2,-inch stuff, about 
2 inches wide, running the full length of the bench, or 
cut off within a foot or so of each end. Partitions can 
be made of the same wood, spaced from 1 to 3 inches 
apart, to suit various sized tools. A strip of wood 
nailed across the top edge of the back, and furnished 
with a number of different-sized bored holes, will an
swer the purpose just as well. 

While there are many different kinds of vises on the 
market, it is safe to say the old style, as shown in cut, 
is very generally used, and it has the advantage of 
being easily rigged up and inexpensive. Procure a 
piece of oak, 1112, inches thick, 7¥2 inches wide, and 
about 30 inches in length, for the movable jaw of 
the vise. A hole for the screw is bored in the middle, 
9 inches from the top, and a mortise for the guide is 
made in the lower end, after being marked off from 
the one in the 3 by 6-inch post of the bench. Cor
responding holes for the vise screw are to be bored 
through the apron and the post, a trifle larger than 
the screw. The guide is made from har.d wood, 18 
inches in length, cut to easily fit the hole in the bench 
post, but haying ,a driving fit in the vise jaw, to which 
it is secured by toe-nailing. Sometimes the jaw of the 
vise is tapered at the lower end, as shown in the detail 
view, when the guide can be secured by driving nails 
through the sides. The guide is furnished with holes 
evenly spaced, as shown, and a peg provided, similar 
to the one shown in Fig. 2,  for the apron or front 
board of the bench. 

The apron is provided with holes and a peg, to rest 
the free end of a long plank upon, when being worked 
in the vise. A suitable bench stop is put in the planing 
board of the workbench. Various designs are on the 
market, which can be easily attached, but a very good 
one can be made by using a 2 by 2-inch piece of oak, 
a foot in length. A hole is cut about 9 inches from 
the end of the bench, and the stop must have a driving 
fit, being raised or lowered by hitting it with a ham
mer. This is much better than the m etal stops, since 
there is no possible chance of injuring the tools. The 
nut of the vise screw is secured to the inside face of 
the 3-inch by 6-inch post, to prevent its revolving when 
adjusting the vise. 

When the vise is set up, the top can be planed true 
and level with the working face of the bench, Slightly 
rounding off the corners. The 2"inch plank should be 
planed up true, and no work done upon it which will 
break up the surface. Any rough work should be done 
on a board placed on top of the bench. 

The workbench is now complete. It is a convenient 
size, and can be easily taken out through an ordinary 
door, and when it comes to moving, there will be no 
necessity to leave it behind, or knock it to pieces to 
get it out of the shop. 

( To be continued. ) 

DEVICE FOR FINDING CENTERS OF ROUND WORK. 
BY }"o D. SWEET. 

This little device if carefully made will enable one 
to accurately determine the centers of round bars, disks, 
and in fact any object of a circular form. A piece 
of 3/16-inch square brass rod about eight inches long 
is bent to form approximately a right angle, both legs 
being of equal length. A strip of brass, A, about % inch 
wide and 1/16 inch thick is soldered to the ends of 
the legs. Equidistant between points X Y make a mark 
b. Another brass strip B of same size as A is soldered 
in place as shown, being careful to have edge a exactly 
on the line b and over the angle D. Fig. 2 shows 
method of using the device. Simply place it on the 
end of the bar or shaft ; makf� a mark with scratch 
awl ; give a quarter turn, and make another mark. The 
intersection of the lines will give the exact center. 

.);9./ 

DEVICE FOR FINDING CENTERS OF ROUND WORK. 

© 1908 SCIENTIFIC AMERICAN, INC



DECEMBER 19, 1908. Scientific American 457 

RECENTLY PATENTED INVENTIONS. be detached from each other and packed com- lunar month. A particularly clear night may : forty lamps to make it indicate any current. 
have enabled you to see what had previously I Th'l' resistance of an incandescent lamp when 
escaped your notice. No reports have reached hot is about 220 ohms. 

Elecirical Devices. pactly for storage or transportation. 

METAL POST OR COLUMN.-S. H .  TYSON, SHADE.-L. VERCOUTERE, Lebanon, Mo_ One 

Zanesville, Ohio. The invention is an improve- p urpose of this inventor is to provide a porta

ment in skeleton iron or steel posts or col- ble shade adapted for use in connection with 

umns particularly such as are intended and lamps o r  lights of all kinds, and to so con

adapted for use as poles and supports for I struct the device that the curta
.
inS carried 

telegraph wires. The post is  strong and rigid, thereby are r:movable from 
.
their sup�orts 

and the concrete base forms a practically in- and can be qUIckly and convelliently partlally 

us that any change has taken place upon the ( 11028) C. B. H. asks : Is it possible 
moon. 

. for the human eye to possess any of the fea-

destructible foundation or completely folded or partially or entirely . 
spread out upon said supports. 

( 11024 ) A. H. W. asks : Given a bot- tures of a camera ? I have noticed peculiari
tie, sealed airtight, the air within which is ties about my own eyes being able to see ob
at 50 deg. above zero F., what fabric can I jects a second time, after looking away from 
wrap the bottle in to inSUlate it against a the object looked at, especially if in the 
surroUllding heat of 120 deg. ? Of course, I shadow. The force of this lasts several sec
know that insulation cannot be complete, and onds, being of greater strength with certain 
insulation in this connection only means to colors, etc. Will you have the kindness to 
retard the encroachment of heat. A. Loose answer 'this query, without reciting it  in the 
wool, goose feathers, carded cotton wool, and columns of your paper ? • A. It is not a peculiar 
hair felt are the best common materials ( in experience that you can still see an object 
that order) in which t o  wrap a hot or a, cold before the eye after you have gazed intently 
body to prevent its radiating or absorbing heat at it for a brief time. Everybody can do the 
from surroUllding substance or air. Best of all same. If you look at a colored object, say a 
is a partial vacuum, if it can be managed ; bright blue, the object seen afterward wUl be 
if your sealed bottle were put inside a larger a yellow. We call these objects seen after 
vessel also sealed, and the latter partially the object has disappeared, after-images, and 
exhausted of air, there would be no appreciable the color presented by one of these is the 
change of the temperature in the inner bottle complementary of the color presented by the 
for mans hours. object itself. Such an after-image will drift 

or Interest to Farmers. 

PLANT-PROTECTOR.-F. C. ELLIOT, Talla
hassee, Fla. The object of the invention is to 
provide a partial shade for growing plants, 
such as tobacco, pineapples. etc., the protector 
being so arranged that the plants are sub
jected to alternate bars of sUlllight and 
shadow, the bars extending north and south, 
so that during the apparent motion of the 
sun from east to west the bars of sunshine 
and shadow will travel from west to east, thus 
subjecting each part of the plant to alternate 
bars of sunshine and shadow. 

B EE-FENDER.-W. L. JOHNSON, Killbuck, 
Ohio. The improvement is in the fenders, 
which are constructed and adapted to pe se
cured to the outer sides of hives, the same 
conSisting of a small tin or other receptacle 
for saccharine matter and provided with open
ings in the side next the hive through which 
the bees may pass freely in order to obtain 
access to the feed in the receptacle. 

Of General Interest. 

LOOSE-LEAF B INDER.-F. H. CRUMP, Los 
Angeles, Cal. The object here is to provide 
means for binding loose leaves having per
fora tions in their edges, instead of the usual 
slotted openings, and for holding the binders 
in proper spaced relation in respect to each 
other and for permitting the removal of either 
of the binders without dist�bing the other, 
the leaves being inserted by moving longi
tudinally on the posts instead of perpendicu
larly thereto. 

MANIFOLDING SALES - CHECK. - F. 
THOMAS, New York, N.  Y. The invention has 
in view the provision of a sales check for 
hotel and restaurant use by which it will be 
impossible, without the same being detected, 
for the waiter to render the patron a bill for 
any other amount than that specified by the 
other slip or slips turned In to the checker or 
cashier, also to keep the check in a clean and 
sanitary condition. 

LIF'l'ING-JACK.--.J. S .  HEARN, Jett, Ky. 
The object of the invention is to provide de-
tails of construction for a device compact in 
arrangement and adapt the device for manual 
operation in different positions, enable the 
raising and lowering of a heavy load and 
afford a very powerful jack at a moderate cost. 

SACK-FA STENER.-E. C.  FAWCETT and A. 
McKILLOP, Lake City, Colo. The fastener is' 
especially adapted for bags containing granu
lar or pulverulent materials, and the bag being 
filled, the strain on the sides of the bag will 
tend to move the sections of the fastener out
ward, and since they overlap, this outward 
movement will be toward each other, thus mov
ing the hooks into closer engagement with the 
cross bars. 

.JOINT FOR SCREENS AND OTHER 
FRAMES.-F. W. VAN FLEET, MOUllt Blanch
ard, Ohio. The invention has reference to im
provemen ts in joints for screens and other 
frames and has for its object the provision of 
a joint which shall be simple, cheap and effi
cient and one which renders a frame rigid 
and permits of making frames of various sizes. 

Hard_are. 

SUPPORT FOR TRUNK-LIDS OR THE 
LIKE.-J. A. I. CLAUDON, Mexico, MeXICO. In 
this case the invention is an improved means 
for supporting the lid of trUllks or the like, 
designed to maintain the lid, when open, in an 
upright position, thereby preventing it from 
falling forward or backward when the trunk 
is for any purpose open. 

TOOL.-F. E. GORDON, Lincoln, Maine. The 
Improvement provides an ordinary pair of 
pliers, comprising handles having jaws adapt
ed to grasp the stud of the mOUllt, with a 
third member composed of a handle having a 
jaw and supported upon one side of the pliers 
to move in a plane at approximately right 
angles to the plane of movement of the plier 
handles and jaws, the third member being 
reversely curved so that both Its handle and 
jaw pass to the opposite side of the pliers 
from the point of its support. 

Heating and Lighting. 

Machines and Mechanical Devices. 

PRINTING-PRE SS ATTACHMENT. - C. 
MERZ, Fort Lee, N. J., and F. LEBART, New 
York, N. Y. In the present patent the inven
tion has reference to platen or job printing 
presses, and its object is the provision of a 
new and improved attachment whereby the 
type is Ulliformly inked and double rolling is 
en tirely prevented. 

VIBRATOR.-F. R. MUENZENBERGER, New 
York, N.  Y. The invention relates to improve
ments in hand-operated devices for giving vi
bratory massage, and relates more particu
larly to that type of device in which there 
are provided a vibratory arm having engage
ment with a cam, the cam being rotated �y 
the aid of a series of gears, and the motion 
being rendered more uniform by a fly wheel or 
balance wheel rotatable with the cam. 

( 11025 ) J. S.  C. says : 1. Will you before the eye in a very curious fashion along 
a dimly-lighted wall, larger than the object if 
the wall be farther away from the eye than 
the object was, and smaller if the wall be 
nearer. This proves that the image is in the 
eye and is simply projected against the wall 
in the line of sight. You will find these 
matters discussed in books of physics Ullder 
the name Accidental or After-Images. As you 
send no post-office address, but only your 
name, w e  can only reach you by publication 
of the information in our coluIllns. We think 
too that the matter i s  of general interest, so 
as to j ustify its publication. Quacks often 
prey upon the fears of the nervous by means 
of these after-images. 

MECHANICAL MOVEMENT.-J. , H. FLOW
ERS, Enterprise, Ore. This invention relates 
to mechanical movements, and is particularly 
useful in connection with washing machines, 
churns, and devices of similar character in 
which an alternating rotary movement of cer
tain parts is desired, or in which certain parts 
are to be reciprocally rotated in one direction 
and then another. 

Prime Movers and Their Accessories. 

VALVE.-F. L. ORR, Thurman, Iowa. The 
device is designed for use with starting means 
of gas or gasoline engines, of the internal 
combustion type, and the particular form of 
starting means employing air or gas, stored 
under preS'Sure adapted in use for starting the 
engine in operation, by means similar in form 
to means disclosed in tw o  Letters Patent for
merly granted to Mr. Orr. 

RaUways and Their Accessories. 

TIE-ROD FOR RAILROAD-RAILS.-H. 
HERDEN, Wellsboro, Pa. ' The p urpose of the 
invention iSi to provide a tie rod having novel 
features, which adapt it for quick application 
or removal, as occasion may require, and that 
will, when employed in sufficient number, se
cure track rails upon crosg ties. clamp the tie 
plates thereon, and prevent the track rails 
from shifting laterally. 

Pertaining to " ehlcles. 

HUB, SPINDLE, AND AXLE-ARM.-W. E. 
BAXTER, Frankfort, Ky. The inventor provides 
a wheel and spindle in which inner and outer 
cups are held to turn with the spindles and fit 
over tubular portions of the hub, which tubu
lar portions fit over but turn freely aroUlld 
the axle spindl!', and do not con tact there
with so that the load is borne by the cups 
bearing upon the tubular {Xlrtion of the hub. 

WAGON-BRAKE.-R. C.  PRYOR, Wolfsville, 
Md. The purpose of the inventor is to provide 
a brake for vehicles which can be automatically 
applied by the backing of the team, and wherein 
the automatic brake mechanism can be ren
dered inactive at the will of the driver. The 
mechanism is positive in action. 

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

please give me specific directions for electro
plating with copper leaves, flowers, insects, 
etc., similarly to the rosebud hat pins, so 
often seen n ow ?  A. Specific directions for pre
paring flowers, insects, etc., and plating them 
with copper, may be found in Watt's "Electro
Plating," which We send for $4.50. We must 
be excused from copying several pages from a 
book, when it can be had by buying the book. 
2 .  If the objects are to be covered with 
graphite, how shall it be made to stick on ? 
The powder form doesn't seem to. A. The ob
jects are not covered with graphite, which is 
too coarse and cannot be made to adhere by 
any simple method. Silver is employed, and 
it is precipitated by phosphorus upon the 
leaves. 3.  What voltage and amperage is neces
sary for good results ? I can use six large 
bicromate cells o r  four Edisori caustic soda 
cells o r  both. A. Silver plating requires about 
1 volt ; the amperes vary with the number of 
objects to be plated a t  once. Your Edison 
cells can be used for the purpose. 4 .  Can 
you recommend three or four good books deal
ing with the above and amateur electroplating 
in general ? A.  Watt's book will be quite 
enough, as it is authoritative on this subject. 
You will need no other book. 

( 11026) L. H. R. asks : 1. Does a 
static electric machine depend for its volume 
of electricity on the superficial size of plate 
or velocity and will a sufficient series of plates 
at a greater speed give off very much electric
ity at a high speed on one large disk, at 200 
or 300 revolutions ? Please answer an old 
reader in query column next issue, to satisfy 
a difference of opinion. A. The discharge of a 
static machine depends upon several conditions, 
size of plate, swiftness of rotation, dryness of 
plates, absence of dust, etc. The spark cannot 
much exceed the radius of the plates In length, 
since it will find the distance less between the 
combs If the balls are separated more than 
half the diameter of the plates, and will pass 
between the combs, taking the axle of the ma
chine on Its way across. This is the reason 
for using as large plates as convenient. Glass 
Is the best substance for the plates. Since 
there i s  a limit to the safe speed for glass, 
hard rubber is now used a great deal. This 
can be run at any speed desired, and a very 
strong spark can be produced. It is better to 
use several smaller plates than one large one, 
because of compactness and neatness of ap· 
pearance. A well-made machine with two 18-
inch plates of hard rubber, driven by a quarter 
horse-power motor, gives a steady stream of 
sparks at 1,800 revolutions per minute. It 
may also be driven by hand, though no one 
can maintain that speed very long. 2. Are 
mica plates superior to glass ? A. Mica differs 
very little from glass in its inductive capacity, 
and would sel've equally well for the plates of 
a static machine, if pieces of sufficient size 
could be had at a moderate cost. 

( 11027) F. A. V. asks : Please inform 
me how a small dry battery for a pocket 

Full 'hints to cOJ;respondents were printed at search-light may be recharged from a 1 10-volt 

the head of this column in the issue of Novem- direct-current circuit. The batteries become 

ber 14 or will be sent by mail on request. exhausted very quickly, and it is rather ex
pensive to be continually buying new ones. 
while I have the 1 10-volt circuit t o  draw from, 

( 1102 3 )  C. L. W. asks : Tbe writer where the minimum amount of current charged 
observed to-night, no doubt in common with for is not being consumed. A. A small pocket 
others, what he had never before seen, though dry battery is not worth recharging. They are 

Uerl,e8� 

( 11029 ) C. L. K. asks : Will you please 
advise me through your query column how to 
get the various broken parts of the mercury 
column in a thermometer together after they 
have been separated In shipping ? A. To re
Ullite the parts of a broken mercury column 
in a thermometer, first try jarring it by taking 
it in the hand and striking the arm suddenly 
downward as if to give a blow with a hammer, 
being careful that there is nothing in the way 
of the arm which the thermometer can hit. 
If this does not accomplish the object, tie a 
sufficien t1y strong cord to the thermometer, 
and whirl it rapidly aroUlld the head. In this 
way centrifugal force and momentum may bring 
the mercury together. As a last resort cool 
the bulb in a freezing mixture, and contract 
the mercury till it is all in the bulb at the 
bottom of the tube. When the instrument 
warms again, the thread of mercury will be , 
continuous. The break in the column of mer
cury is caused by minute air bubbles in the 
mercury and on the glass. These are pushed 
down by the mercury as it con tracts in to the 
bulb, and so the column becomes continuous 
when the me;cury expands from the bulb 
again. If there is a small cistern at the top 
of the tube, the mercury can be heated till 
the broken portions are driven up into this 
Cistern, thus accomplishing the same object as 
if the bulb is cooled. 

(11030) C. D. R. asks : Can you give 
me a receipt for transparent etching ground, 
for retouchin g ?  Silicate of soda is transparent, 
but leaves a ragged edge in the lines. Is there 
anything I could add to it for the purpose that 
would not destroy its transparency ? A. Re
touching varnish, sandarac 1 ounce, castor oil 
80 grains, alcohOl 6 ounces. 

( 11031) F. C. asks : How can I cover 
a pulley with paper o r  leather ? Pulley is of 
cast iron 9 inches by 8 inches with an extra 
smooth face. A. Scratch the face of the pulley 
with a rough file thoroughly, so that there are 
no bright or smooth places. Then swab the 
surface with a solution of nitric acid 1 part, 
water 4 parts, for 1 5  minutes ; then wash 
with boiling hot water. Having prepared a 
pot of the best tough glue that you can get, stir 
into the glue a half ounce of a strong solution 
of tannic acid, oak bark or gall nuts, as con
venient to obtain, to a quart of thick glue ; 
stir quickly while hot and apply to the paper 
or pulley as convenient, and draw the paper 
as tightly as possible to the pulley, overlapping 
as many folds as may be required. By a little 
management and moistening of the paper, it 
will bind very hard on pulley when dry, and 
will not come off or get loose Ulltil It is woni 
out. Use strong hardware wrapping paper. 

he has observed the moon closely at various thrown away when exhausted. To reduce a (11032) L. A. S. asks :  1. What per 
times for many years. A bright elongation 1 1 0-vol t current to 4 or 5 volts for this pur- cent of electricity, going out through the trol
on the upper right-hand edge ( that furthest pose would be very wasteful. A pocket search- ley wire, gets back to the dynamo through the 
away from the earth ) the earth being . in the ligh t  is a luxury which those who carry must rails or groUlld ? A. All the current returns 
direction that the arrow points. The elonga- be willing to pay for. The battery is never to the dynamo in one way or another. 2. 
tion was probably a mountain, projecting high, durable, and soon gives out whether used or Would it be possible under existing conditions STEAM-TRAP.-L. HAND, Amsterdam, N. Y. and strongly illuminated by the sun, but it not. It  is usually overrated. 2 .  What re- of insulation, to send the current out through The invention relates more particularly to was so different from the irregularities usu- sistance in the way of 1 6-candle-power lamps the rails and back to the dynamo through the 

water-level regulators such as are adapted to ally observed in the edge away from the sun, should be used in a 1 10-volt direct-current clr- trolley wire, and if so, would the electrical 
be connected t o  boilers. tanks, o r  the like, for was so large and so strongly illuminated. that cuit to enable it to be used for electro-plating ? efficiency be the same ? A. The trolley wire 
maintaining a constant water level in the the writer thought it would be at first a very What should the voltage and amperage be ? A. is made plus, not as you seem to think, be
same and preventing the level from exceeding large and bright star just on the edge of the The voltage for electroplating varies with the cause the current might not go out properly if 
a predetermined height. moon. He first observed it at 9 :45 P. M. metal to be deposited. I t  is from 0.5 volt sent out by the rails, but to protect metals, 

Household Utilities. 

COMBINED MOSQUITO-BAR AND TABLE 
ATTACHMENT FOR BEDSTEADS.-MARY E. 
C. COWDREY, Early County, Ga. The inven
tion provides, by a simple economical con
struction, a mosquito bar for bedsteads, cots, 
and cribs, which may be easily and quickly 
attached and detached, and adjusted higher 
or lower and in other ways as required by 
conditions ; further, that the main parts may 

and it had not changed its position at 11 :00 to 7 yolts. The amperes depend upon the area water and gas pipes, etc.,  from corrosion as 
P. M. The remaining portion of the upper of surface to be plated. The data are to be much as possible. It makes no difference to 
edge of the moon showed no particular ir- found in such books as Langbein's, which we the electrical efficiency which wire is attached 
regularity, this large protuberance standing out send for $4, and Watt' s, which we send for to the trolley, the plus or the minus. If, 
in bold relief. Is it possible that it is any- $4.50. 3. I have an ammeter whose limit is however, the current flows from the trolley 
thing of scientific interest ? It was no optical 20 amperes. How many lamps in series or wire to the ground on its way back to the sta
illusion. A.  If the object JOU saw on the parallel should be connected in the 1 1 0-volt tion, It will not act by electrolysis so much 
terminator of the moon was a lunar mountain, circuit to obtain a reading on the ammeter ? upon the metal which it traverses, as if it 
you wIll be able to see it at the next luna- What is the resistance of a 16-candle-power flowed in the opposite direction. Iron and lead 
tion in the same phase. The moon presents I lamp ? A. If your ammeter does not register \ are positive, and tend to attach themselves to,1 
the same side to us at the same time each till 20 amperes are flowing, you will require the negative pole of the circuit. If then the' 
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Scientific American. 
rails, and water and gas pipes are in the di
rection of the flow of the circuit, they are not 
reduced by electrolysis as they should be if 
the current were flowing the other way, from 
the rail to the trolley wire. 

book-three photogravures, seventeen pages In 
full color, and eighty In tint and black-all 
showing some rare and rich or unusual phase 
of pearl life or romance. These include por
traits of famous women wearing superb pearl 
ornaments, wonderful crown j ewels, notable 
jewels, and unusual uses of pearls. 

NEW BOOKS, ETC. MAGNETOS FOR AUTOMOBILES . How MADE 
VENETIA AND NORTHERN ITALY. Being the · AND How USED. By S. H. Bottone. 

Story of Venice, Lombardy, and Emi- New York : D. Van Nostrand Com-
lia. By Cecil Headlam. Illustrated pany, 1908. London : Crosby, Lock-
by Gordon Home. London : J. M. wood & Son. 16mo. ; 88 pp. Price, $1. 
Dent & Co., 1908. New York : The The author has endeavored as far as is per-
Macmillan Company. 8vo. ; pp. 347. missible within the limits of a small work tv '  
Price, $2 .50 net. give a brief outline of the history, construction, 

after a persual of the book one wonders at 
the comparatively few accidents compared with 
the endless possibilities for trouble. 

FAR ' EAST REVISITED. By A. Gorton An
gier. With a preface by Sir  Robert 
Hart. London : Witherby & Co., 
1908. 8vo. ; 364 pp. Price, $4.20 net. 
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PATENT CAUSES 
INVENTORS are invited to communicate with 

Munn & Co., 361 Broadway, ]l, ew York. ur 62� F Street, "'ashington, D. C. ; in regard 
to securing valid patent protection for tbeir in
ventions. Trade-Marks and Copyrights registered. Design Patents and Foreign 
Patents secured. 

We undertake all Patent, Trade-Mark and Copyright Practice, botb before the Patent 
Office and tbe Conrts. and we bave special facili· 
ties for handling Infringement and other suits in 
Federal and State jurisdictions. 

A Free Opinion as to th e probable patenta
bility of an invention will be readny given to any 
inventor furnishing us with a model or skf'tch, and 
a brief description of the device in qnestion. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be Bent free on 
request. 

Ours Is tbe Oldest agency for securing patents ; 
it was established over sixty years ago. 

MUNN & CO. 361 Broadway. New York City 

The object of this book is to recall familiar and furnishing of the magneto as generally 
scenes to those who have visited them, to sug- used by motorists in the hope that an ama
gest them to others, and to be of use upon the teur provided with a machine of this type 
spot ; to deal in outline with the history, archi- may not be a t  a loss should slight repairs or 
tecture, and art of towns of northern Italy adjustments be required when the services of 
which lie within the triangular space bounded an electrical expert are not obtainable, and 
on the north by the Alps, on the west by the given the requisite tools, skill, and patience, 
Apennines, and on the east by the Adriatic may be able in an emergency to make the re
Sea. It  embraces the Lombard Lakes and the pair himself. That the magneto system has 
Lombard p

'
lain ; the chief towns that lie in the fonnd much public favor is not surprising 

valley of the Po and its tributaries and along when the many advantages of that system In 
tile great Aemilian Way, which the railway avoiding the trouble and expense entailed by 
follows from Como and Milan to Bologna, constantly recharging the accumulator cells, 
Rimini and the sea. Following the railroad the attendant danger of spilled acid and burnt
northward through Ravenna, Ferrara, and out coils are considered. The Illustrations 
Padua to Venice, and omitting the northeastern might have been larger and a great deal 
portion of the Veneto, It treats of the towns better. 

The author is the editor of the "London and 
China Telegraph" and "London and China Ex
press." Books of this kind have a singular 
appropriateness at this moment In a record
making epoch. The East is up and awake, and 
foundations are being laid for fuller share in 
the work of the w orld and for more intimate 
relations for all that concerns international in
tercourse and the Influence one nation can 
exert on all others. Change is in order and 
developments will daily be more and more 
important, and whatever tends to clearness of 
ideas as to what is, or helps to guide tbought 
toward what is to be will not fail to find its I 
place in the general scheme of things. In ����������������������_� 
"Far East Revisited" the author has done the 

: 

public a service in thus reproducing the out
come of personal travel and observations made 
on the spot. He has repeatedly seen the 
loclllities and peoples which he describes and 
has accordingly been able to illuminate both 
past and present, so that the comparison thus 
made gives additional value to the work. The 
book is divided into four parts : Malaya, China, 
Korea, and Japan. There are a number of exthat lie at the foot of the Alps, from Vicenza, 

Verona, and B reschia to Bergamo. In each THE STORY OF GOLD. By Edward Sher-
Italian town there is a distinct personality, wood Meade. New York : D. Apple-
an individual charm, the outcome of the his- ton & Co., 1908.  16mo. ; 206 pp. 
tory and development so curiously individual Price, 75 cents, postage extra. 
and distinct. The author has endeavored in This book is an attempt to present the de-
this book to show the history of each town of velopment of the modern gold mining industry 
which it treats, as it is illustrated by its with special reference to the connection be
art and architecture, and he has endeavored tween its development and the habit and vogue 
to show how the various styles of art and of business prosperity. The connection be
the various buildings enumerated are the di- tween the gold supply and prosperity is now 
rect and natural outcome of history and tra- thoroughly understood. Without a supply of 
dition, of despotism or independence, of in- gold increasing at a rate corresponding to the 
vasion or commerce, of political, social, and volume of business transactions, the prices 
geographical environment, of the dominating, must decline and the scale of business opera

fascinating personalities who have guided the tions must be curtailed. On the other hand, 
destinies of these towns. The illustrations are in a gold mine furnishing adequate supply of 
peculiarly charming, and it is little wonder reserved money which serves as a foundation 

that the author says in the preface that the for the immense edifices of credit and token 

good wine of Mr. Home's illustrations needs no money, the prices tend upward and prosperity 

bush. This attractively printed and bound endures and increases. From the author's 

volume belongs to the "Old World T.ravel" account of the history of gold production ma

series. terial is drawn which serves as a basis for a 

THE WORLD'S GOLD. ITS GEOLOGY, Ex
TRACTION, AND POLITICAL .ECONOMY. 
By L. DeLaunay. Translated by Ore 
lando Cyprian Williams. New York : 
G. P. Putnam's Sons, 1908. 12mo. ; 
242 pp. 

forecast of the future of gold production. For 
a small-sized volume It is well illustrated. 

SEWERS AND DRAINS. 
C.E. Chicago : 
Correspondence, 
Price, $1. 

By Anson Marston, 
American School of 
1909.  8vo. ; 156 pp. 

The present work was written by a French- In recent years such marvelous advances 
man, translated by an Englishman, and Mr. , have been made in the engineering and selen
Charles A. Conant of New York furnishes an I tific fieldS, and so rapid has been the evolution 
introduction. The subject Is treated in a very of manufacturing and constructive processes 
interesting manner, and those Who deal in any I and methods that a distinct need has been 
degree with the subject will be benefited by a created for a series of practical working guides 
perusal of its pages. I t  is filled with most of convenient size and low cost embodying the 
valuable information, some of which cannot accumulated results of experiments . .  and the 
be found elsewhere. most approved modern practice along a great 

CHAPTERS ON PAPER MAKING. 
ton Beadle. New York : 
Nostrand Company, 1908. 
182 pp. Price, $2. 

By Clay
D. Van 

16mo. ; 

Tile present volume treats of the theory and 
practice of beating, and gives the best English 
practice. I t  is an extremely technical book 
which will be of the greatest value to all 
paper-makers. There is practically no litera
ture available either here or abroad on the 
lines of this work, and it Is to be hoped that 
more will be forthcoming--!books by the same 
a u thor on other subjects relating to paper 
making. 

variety of lines. To fill this acknowledged 
need i s  the special purpose of the series of 
handbooks of which this is the latest. I t  is 
especially adapted for the purposes of self
instruction and home study. The method 
adopted in the preparation of this volume Is 
that which the American School of Correspon
dence has developed and employed so success
fully for many years. It is not an experi
ment but has had the severest of all tests, 
that of practical use which has demonstrated 
it to be the best method yet devised for the 
education of the busy working man. The 
book is excellently illustrated with well-chosen 
engravings and diagrams. 

TIlE BOOK OF THE PEABL. By Dr. George THE LAW AND COMMERCIAL USAGE OF PATFrederick Kunz and Charles Hugh 
Stevenson. New York : The Cen- ENTS, DESIGNS,  AND TRADE MARKS. 

C By Kenneth R. Swan, B.A. New tury ompany, 1908. Royal 4to. ; pp. York : D. Van Nostrand Company, 550. Price, $12.50. 1908 12 386 P '  $2 • mo. ; pp. nce, . 
The preparation of this book has been a joint This is a volume in the "Westminster" labor during the spare moments of the two au-

thors, whose time has been occupied with sub- series, the object of which is to bring before 

jects to which pearls are not wholly foreign- the keen eye of the non-technical reader an 

one, Dr. Kunz, as a gem expert, and Charles accurate knowledge of manufactUring proc

Hugh S'tevenson ( LL.M., D.C.L. ) ,  who has been esses and the practical application of modern 

connected with the U. S. Fish Commission since science to Industries. Each volume is written 

1891. For many years the authors have col-
by an expert to the end that practical readers 

lected data on the subject of pearls and have and all who are engaged in the numerous allied 

\lccumulated all the available literature In 
branches of engineering and technical trades 

either printed form or in manuscript. Dr. may have reliable works of reference. The 

Kunz has been fortunate in being able to han-
work is, of course, from the standpoint of 

dIe personally the _ crown j ewels of Rus-
English law ; for the book, though also pub-
lished in this coun try, has its origin in Eng

sia. The English and Saxon crown jewels land. The author is a barrister-at-law of the 
were also seen under favorable conditions. In Inner Temple. 
"The Book of the Pearl," no possible point of 
interest relating to pearls is left untouched. CONFESSIONS·  OF A RAILROAD SIGNALMAN. 
It illustrates the use of pearls as objects of By J. O. Fagan. Boston and New 
art and ornamentation, past and present, show- York : Houghton, Mifflin Company, 
ing the gradual development and changes in 1908. 12mo. ; 181 pp. Price $1 net. 
prevailing fashions ; it notes their decorative The author is certainly familiar with the 

cellent plates. 

AMERICAN ANNUAL OF PHOTOGRAPHY. 1909. 
Volume XXIII .  Edited by John A. 
Tennant. New York : Tennant & 
Ward, 1908. 8vo. ; 328 pp. Price, 
paper, 75 cents ; cloth, $1.25. 

The American Annual of Photography is al
ways a most welcome guest, filled as it is with 
pretty pictures and articles on improved meth
ods. The present volume I s  of exceptional in
terest and shows the constant upward trend 
of the photographer. It is freely illustrated. 

MAGAZINE WRITING AND THE NEW LITERA-
TURE. By Henry Mills Alden, LL.D. 
New York : Harper & Bros., 1�08. 
12mo. ; 321 pp. Price, $2. 

The author has been editor of Harper's 
Magazine for forty years. From an outlook 
of nearly half a century of close association 
with literature Mr. Alden has been singularly 
able to discern the forces that ha.ve been at 
work during that period, and to bring them 
forward with a rare personal touch. That 
part of the book which relates to magazine 
writing is really an account of the important 
Influence of periodicals upon general litera
ture and of the relationship to the magazine 
of every significant writer. The underlying 
theme of the book is the ever-developing rela
tion of modern literature to life itself. The 
"new" literature is the result of recent ten
dencies in thought and feeling which have 
created new forms of expression. 

SHADOW WORLD. By Hamlin Garland. 
New York : Harper & Bros.,  1908. 
12mo. ;  295 pp. Price, $1.35. 

Do the dead speak to the living ? Is there a 
way to find out whether they do ? The 
" Shadow World" of Mr. Garland is one of 
the most exciting replies ever offered to such 
speculations as these-and we do speculate 
about it. He does not try to convince-he 
only states what he himself has seen and 
heard. And it reads like fiction-the little 
group of a half-dozen men and women whom 
the author brings together, some half afraid, 
some openly scoffing, all finally persuaded to 
form themselves into a little circle, and sud
denly finding that one of their own number, 
a woman, possesses, unknown , to herself, the 
powers . of a medium. Several experiments al
most transcend belief, and yet-they are testi
fied to by a man's experience. 

MACHINE SHOP CALCULATIONS. By Fred
erick H. Colvin, A.S.M.E., F.I .  New 
York : Hill Publishing Company, 
1908. Pocket size. 174 pp. Price, 
$1 postpaid. 

Figures are simple tools and a help in 
Securing accuracy, In savinl\' time, and making 
a man more valuable to himself and others. 
Too many good mechanics get along with only 
enough mathematical knowledge to count up 
their wages, but the men who get to the top 
are not those who depend on others to tell 
them what gears to use, or the depth of the 
9-pitch thread. The author has attempted to 
show in the present work how simple methods 
can be applied to everyday shop work. Only 
such rules and calculations are given as have 
been proved useful In the shop, For example, 
anyone w ould be at a loss to readily find the 
proper method of using the micrometer gage. 

THE HOME BUILDER. By Lyman Abbott. 
Boston and New York : Houghton, 
Mifflin Company, 1908. 16mo. ; 129 
pp. Price, 75 cents. 

The versatile editor of "The Outlook" has 

value as shown in portraiture and in imagin- "tower," and he writes in a, fascinating vein 
alive deSigns by the greatest artists ; it brings that holds his readers spellbound until the end 
together the many theories and facts concern- of the book. The contents are "A Railroad 
ing their origin, growth. and structure ; it sets Man to Railroad Men" ; "The Man" ; "The 

contributed a most interesting little book of 

forth their values, artistically and commer- Management" ; "Loyalty" ; "The Square Deal" ; which the contents are as follows : "Her Monu

cially, and shows how these are determined ;  it "The Human Equation" ; "Discipline." Per-
ment," " The Daughter," "The B ride," "The 

describes the proper treatment and care lieces- haps a better Idea of the contents may be 
Wife," "The Mother," "The Housekeeper," 

sary to enhance and preserve their luster and gained from some of the titles of the ilIustra- "The Philanthropist," "The Saint," "The 

beauty ; it recounts the history and methods of tions : "A Typical Smash-up" ; "A Head-on 
Grandmother," and "Alone." It is daintily 

the various fisheries throughout the world, and Collision" ; ' 'Yard Wreckage" ; "A Typical De- printed and bound. 

directs attent'ion to the importance of conserv- railme.nt" ; "A Rear-end CoIUsion" ; "What HANDBUCH UEBER TRIEBWAGEN FUR EISEN-
ing the resources, and the possibilities of cul- Comes from a Misplaced Switch" ; "Down an BAHNEN. Von C. Guillery. Munich 
tivating the pearl oyster. One hundred full- Embankment in Winter," and the "Aftermath." und Berlin : Druck und Verlag von 
page plates go to the making of this exquisite ThIS is not a very cheerful hst of titles, and R. Oldenburg, 1908. 8vo. , 202 pp. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

December 8, 1 908. 
A N D  E A C H  B E A R I N G  T H A T  D A T B  
[See note a t  e nd o f  list about c op ie s o f  these pate nts.] 

Abdominal bandage and corset, combintd, R. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,249 Add�ssing machine type plate and drawer, 
. . N. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . .  905 ,928 AIr compressor, rotary, Everts & Burris . .  905 861 Air cooling device, G. W. Haverstick . . . .  D05:874 Air rifle, etc . ,  H .  A. C .  Schobbert . . . . . . . . 006,309 Alumina and Silica, composition of matter containing, F. J. Tone . . . . . . . . . . . . . • . .  906, 339 Ancbor palm stockless, F. Heuss . . . . . . . •  906,023 AndIron, H.  A. Frentz. . . . . . . . . . . . . . . . . . . . .  006,006 Angle piece of laminated material, J. R. Jack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,233 Animal serum, obtaining curative, R. H. Deutschmann . . . . . . . . . . . . . . . . . . . . . . . . •  906,207 Ank.let ?r spat, o J. S. Mead . . . . . . . . . . . . . .  906,901 AntIseptic compounds, preparing, Turner & Vanderkleed . . . . . . . . . . . . . . . . . . . . . . . . . .  906,473 Automobile horn, I. E. Stump . . . . . . . . . . . . . 906,332 Automob�le running gear, 1\L I�. Williams 906 481 AutoAobII� sp!lrk-adjusting starting means, 

, 

AutomobRes, 
Rd�����ilti�i . �i�t�h' '���h�'�i�� 906,290 

for, F. W. Hedgeland . . . . . . . .  906,()16, 906,017 Axle ligbting system, A. McGary . . 906,055. 006,056 Back-pedaling brake, A. P. Morrow . . . . . . 906, 149 Bag, R. S. A. Moore . . . . . . . . . . . . . . . . . . . .  906.447 Ba�-closure, T. Manaban . . . . . . . . . . . . . . . . . .  906,897 BalIng press, F.  l\fcKinney . . . . . . . . . . . . . . .  906,265 Bank, coin-assorting savings, A. r.... Andrews 906,183 Barrel, paper, J1. Herr . . . . . . . . . . . . . . . . . . .  906,020 Baseball glove, C .  A.  Peterson . .  , . .  , . . . . .  906,278 Baths, maintaining a constantly open feed-ing passage into the interior of molten, 
BeaJ�g? ' 

a�n�:fc
b
ti�� , 'j,' 'P: ' K����: : : : : : : : :  

t��i'}: , la�ra�e �n:�a'}� T;"r�'b';li : : : : :  Bedstead, J. A.  Wilson . . . . . . . . . . . . . . . . .  . Bending machine, J. B. Cameron . . . . . . . .  . Binder, loose leaf, C. L. Benedict . . . . . . . .  . 

905.948 
906,49() 
906, 258 
905, 856 
906,348 
905, 841 
906,095 Block for. building purposes, insulating, J. Fl. Howe . . . . . . . . . . . .  , . . . . , . . . . . . . . . . . 906,025 Blower or gas pump, rotary, J. T, Wilkin . . 906,967 Boat

E.
la������g . ��� . .  ����T��� • •  ���������' • •  �: 906,146 Boiler furnace, J. O ' Neill . . . . . . . . . . . . . . . .  906,269 Book cover, loose leaf, M. H. Baker • . . . . .  906,365 Boomerang, C. L. & E. M. Dawes . . . . . . . . . 906,206 Bottle filling machine, A .  T. Collins . . . . . . . 906,108 Box, A. O. Hubbard . . . . . . . . . . . . . . . . . . . . .  906,231 Box bearing, A. L. Christenson . . . . . . • . . . .  905,845 Box , etc. ,  comer stay, Dewey & Christian . .  906,208 Box filling ma cbine, M .  M .  Robb . . . . . . . . . . 906, 291 Brake beam , W. E. Fowler, Jr . . . . . . . . . . • •  906,213 Brake bead, H. B. R(}biscbung . . . . . . . . . . .  906,162 Breech mecha nism of ordnance, Dawson 

& Buckham . . . . . . . . . . . . . . . . . . . . . . . . . .  905,997 
Bridle bit, C. E. Taylor . . . . . . . . . . . . . . . . .  906,953 Briquet making apparatus, J. W. Ivery . . .  906,430 Broom protector, A. J. Myers . . . . . • . . . . . . .  906,262 BrUSh, fountain, T. R. Murray . . . . . . . . . . .  906,4'51 Brush-making machines, needle-holding slide 

for, W. G. Liebig . . . . . . . . . . . . . . . . . . . .  906,246 
Brush , tooth1 J. H. Kinney . . • . . . • . . . . . . . •  905, 886 Bucket, H .  S. Atkinson . . . . . . . . . . . . . . . . . . 906,18� 
Buckle, B. Jacob . . . . . . . . . . . . . . . . . . . . . . . . . 906,235 
Buckle .. Dicksem & McFarland . . . . . . . .  , . . . .  906,391 Buckle for running webbing, F'. A. & J. B. 

Russ . . . . . . . . . . . . . . . . . • . . . • . . . . . • . .  ' "  
Button, W. A. Tetlow . . . . . . . . . . . . . . . . . . .  . 
Button polishing tongs, W. Tilson . . . . . . . .  . 
Cabinet, post card, Dabney & Smitb . . . . . . . 
Cabinet, revolving, H. W. Anderson . • . . . . .  
Cable hanger, C.  G .  Harrington . • . . . . . . . .  
Camera attacbment, E. L. Hall . . . . . . . . . '. 
Can, c.ompartment friction top, H. W. 

905, 332 
906.335 
906, 1 69  
905,993 
905,975 
905,873 
906,222 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,23(1 
Can opener, O. E. Braconier . . . . . . . . . . . . . . .  906 , 376 
Cans, apparatus for removing the contents 

from. C .  M. Lamovitie . . . . . . . . . . . . . . . .  906,037 
Car c(}upling, J. M. Callju . . . . . . . . . . . . . . . .  905, 840 
Car coupling, J. & J. O. 'l'imms . . . . . . • . . .  906.958 
Car coupliing, J.  Timms . . . . . . . . . . . • . . . . • .  906,170 
Car coupling. I. Sparks . . . . . . . . . . . . . . . . . .  906,466 
Car door, grain, W. H. McMachen . . . . . . . . .  906, 060 
Car, dump. S. D. Wrigbt . . . . . . . . . . . . . . . . . .  906,088 
Car for bonding rails, A. B . Herrick . . . . . .  906,021 
Car roof, B .  S. Warren . . . . . . . . . . • . . . . . . • .  906,962 
Car signal, W. H. Schweizer . . . . . . . • . . . . .  906, 166 
Car sleeping attacbment, J. A. Sbires . • . . .  906,070 
Car step, auxiliary, E. L. Carroll . . . . . . . . . .. 905. 843 
Car testing device, A. B. Herrick . . . . . . • . .  905,875 
Car transfer ticket dispensing device, porta-

ble street, F. D. Covington . . . . . . . . . . . ·. 906,110 
Car ventilator, L. B. J. Thurston . . . . . . . . .  906,957 
Carbohydrates soluble, rendering., A. Boidin 906, 188 
Carbonating apparatus, H.  Pein . . . . . . . • . . •  906,062-
Carbureter, automatic double air inlet for, 

J .  L. Plain . . . . . . . . . . . . . , . . . . .  , . . . . . .  906,039 
Carbureting apparatus, air, S.  W. Peregrine 906,275 
Carbureting plant, S.  W. Peregrine . . . . . . . .  906,276 
Carpet cleaning machine, pneumatic, J. F. 

Rudd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Carriage top bow separator, A. W. Stengel. 
easein, preparation of, E. Soncinl . . • • • • • •  
Cash carrier, C. F. Bodinus . . . . . . • • • • • • • •  
Casket handle S. W. Babbitt . . . . . . . . . . . .  . 
Casting mold structure lifting device, E. A. 

906, 165 
906 . 327 
905, 943 
906. 48() 
906,363 

Cnster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 905,851 
Cell, galvanic; J. T. Szek . . . . . . . . . . . . . . . .  906,952 
Centrifugal macbine for drying, A. J. Erics-

son . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  905.860 
Cbeckreln, automatic, E. M. Martin . . . . . . .  906.045 
Cbeese cntter, J. Grouan . . . . . . . . . . . . . . . . .  906,220 
Cbimney flue clean-out, H. N. Holder . . . . .  906,42 7  
Cbuck, W. B. Jobnson . . . . . . . . . . . . . . . . . . .  906,029 
Cbuck, E. R. Sibert . . . . . . . . . . . . . . . . . . . . . . 906.315 
Cbuck, drill, P.  Pfeifer . . . . . . . . . . . . . . . . . .  905. 919 
Churn, M .  M. Applemim . . . . . . . • . . . . . . . . . .  906,090 
Cburn, A. Fl. Cberry . . . . . . . . . . . . . . . . . . . . .  906. 198 
Cigar package, J. W. Micbel . . . . . . . . . . . . . 906.444 
Cigar rest, sanitary. G .  F. Southard . . . . . . . 905,9M. 
Circuits, regulation of the period or induc-

tance of high frequency, G. Ferrie . . . . 906,211· 
Clamp, E. Barnes . . . . . . . . . . . . . . . . . . . . . . . . 905, 831! 

g���� . s��t 
£inl�t/' 

. .  �' . . ���.
i� : : : : : : : : : : : : ��:�,� 

Clutch, friction, J.  J. Zeitz . . . . . . . . . . . . . . . 906.181' 
Coal. sl ate. etc . ,  separator, D ,  E .  Pbillips . 906,280 
Coal washing apparatus, W. A. Kl1oyer . . . 906,239 
Coaster brake, back pedalIng, A. P. Morrow 906,260 
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M AC H I N E  S H O P  O U T F I T S ,  TOOLS A N D  

S U P P L I ES. BEST M A T E " I A LS. B E ST 

W O R K M A N S H I P. CATALOG U E  FREE 

SEBASTIAN
' 

LATHE CO . . 1 20 C u l vert S t . ,  Cincin natl. O. 

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

Booklet Free. 
VEEDER MFG. CO. 18 Sargeant St., Hartford, Conn. 

Cyclometers, ()d,om,ete·rs, 
Tachometers. Oounters 
Ilnd �1tne Oastinas. 
Represented iu Great BrItain by 

Messrs. MA.RKT & Co., Ltd. , I) 
City Road, }o'inshuJ7 Square, 
London, E. C., Engiand. 

T H IS ____ &. 

GRINDER 
Has no pumps, no valves. No 

piping required to supply it with 
water. AlwaY8 ready for use. Sim
plest. in construction, most efficient 
In operation. Price wiU interest you. 

W. F. & JNO. BARNES CO., 
Established 1872. 

1999 Ruby 1St.. Rockford, Ill. 

A Home=rIade l OO=Mile 
Wireless Telegraph Set 

Read SCIENTIFIC AMERICAN SUPPLEMENT 1605 for a 
thorough, clear description, by A. Frederick Collins, of 
the constructiun of a lOO-mile wireless tetegraph o utfit 
Numerous. adequate diagram s accompany the text. 
fr"�� 

10 cents by mail. Order IT0m your n ... ewsdealer or 

MUNN & CO., 361 Broadway, New York 

ALL THE NEWS OF 
MOTI ON PI CTU�ES 
Lecture alld song slides every 
week in tbe leading journal of 
the trade. 

Best Medium for Advertisers 
lOe per .copy, $2 per year. 

MOVING PICTURE WORLD 
125 E. 23d St., New York City 

HAND PO WER 

~ 
BENCH DRIL LS -- We manufacture a great variety of 
these little machines w h i ch are of inestimable value around al most any , _ .. 
sbop. We should be glad to Bend 
you our catalofl showing: th e com.. ' 
plete line of tools and machines ' 
made by UB, 
QOODEL.L.-PRATT CO. , QREENFII!L.D, MASS . 

Collapsible box, F. A. Scruby • . . . . . . . . . . .  906.310 
Collar, horse, O.  W .  Walters . . . . . . . . . . . . . .  906,961 
Column, J1, Lally . . . . . . . . . . . . . . . . . . . . . . . . .  905,888 
Compression coupling, W. S. Burgess . . . . • .  906,099 
Concentrating apparatus, W. E . Darrow . . . 006,205 
Concrete ceilings, stay or support with steps 

for producing, Burker & Klee . . . . . . . . . . 906,195 
Concrete reinforcement, J. J. Whitacre . . .  906,479 
Concrete vault and grave appliance, . com

bination underground reinforced, W. E. 
Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  905,954 

Cooker, steam, - J. M.  Lewis . . . . . . . . . . . . . . . .  906,245 
Cooking utensil, C. B. Jacoby . . . . . . . .  ' . . . . .  905 , 879 
Cooking utensil, R. C. Paulus . . . . . . . . . . . •  906,272 
Cooking utensil, W. D. Earl . . . . . . . . . . . . . .  906,399 
Copper, composition of matter to be used 

for the welding of, J. Crew . . . . . . . . . . .  906,202 
Cord holder, J. A. Leifer . . . . . . . . . . . . . . . .  905,892 
Core-making machine, Jj"'. C. Francisco . . . . . 906,005 
Corn on grain crib, C. B. Hurst . . . . . • • . • •  906,027 
Corroding pot, A .  J. Meier . . . . . . . . . . . . . . .  906,253 
Corset, abdominal reducing, S .  Burnstein . . 906,196 
Cotton thinning and weeding machine, W. 

H. Hance . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,223 
Coupling, E. G. Gaylord . . . . . . . . . . . . . . . . . . 906,217 
Coupling attachment, R. C. Hilton . . . . . . . 906, 135 
Cross tie, Lockwood & Hamm . . . . . . . . . . . .  ' 906, 144 
CuI! holder, E. Michaelson . . . . . . . . . . . . . . .  905,903 
Cultivator, A. L. & R. L. Baker . . • . . . . . . •  906,482 
Cultivator cross head, J.  E. Johnson . . . • . . .  906,140 
Cultivator replanting attachment, M. D.  

Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  906,446 
Cultivator, spring, J. Hagedorn . . . . . . . . . . .  906,414 
Current distribution, two-phase alternating, 

Russell & Berry . . . . . . . . . . . . . . . . . . . . . .  905,930 
Current motor, alternating, E .  Danielson . . .  905,995 
Current ot gas or liquid, valve for aut()� 

matically and Intermittently Interrupt-
ing a, G .  von Post . . . . . . . . . . . . . . . . . . . .  906,285 

Current switch , alternating, Smith & Larsen 906.317 
Curtain fixture, W .  C .  H .  Pfeil . . . . . . . . . .  906,063 
Curtain ring and fastener, combination, Han� 

sen & Erickson . . . . . . . . . . . . . . . . . . . . . . .  906, 1 32 
Curtain pole lifting device, C. Hallgren . . .  906,415 
Curtains and window shades, holder for 

lace, Stuck & Bosdorfer . . . . . . . . . . . . . . 905,949 
Cutting and polishing machine, diamond, A. 

Henius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,018 
Cycle frame, motor, A. H. Harman . . . . . . . 906,417 
Damper clip, Meister & Cochran . . . . . . . . . .  906,254 
Dash pot. G'. Goetz . . . . . . . . . . . . . . . . . . . . . . .  906,490 
Dermatological instrument, A. L. Tolman . . 906,085 
Desk, lap, H .  L. Bowman • . . . . . . . . . . . . . . . .  905,836 
Desk, table, D .  McKinlay . . . . . . . . . . . . . . . .  906,264 
Disinfecting apparatus, M. Schnaier . . . . . .  905,937 
Disks in a centrifugal separator bowl, device 

for removing and replacing the conical, 
A. F. Ahlberg . . . . . . . . . . . . . . . . . . . . . . . . 905,826 

Display reel, T. A. K. Oren . . . . . . . . . . . . . . . 906,458 
Distributer and conveyer, M.  & H. W. Gar-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,216 
Door check and securer, combined, W. F. 

Schacht . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . .  906,305 
Door fastener, sliding, N. T. McCleer . . . . . .  906,452 
Door holder, Cal.,y & Volgh t . . . . . . . . . . . . . . .  906,380 
Door latch, Schleicher & Fisher . . . . . . . . . . . . 905,936 
Door lock, sliding, Richards & Kittinger . . .  906,289 
Door shield or cover, barn, A. H.  Sites . . . . . 906,073 
Door, swinging, W. T. Waterstraat . . . . . . . .  906.175 
Dough kneader, Palmer & Blackmore . . . . 906,271 
Draft equalizer,  R. P. Harriman . . . . . . . . . .  906.014 
Draft equalizer, W. E .  Royse . . . . . . . . . . . .  906,298 
Dredge or the like, suction. F. H .  Jackson . 906,2M 
Driven wheel , Moore & Fleming . . . . . . . . . •  906.445 
Dummy for military practice , B .  R. Dietz . 906,392 
Dumping mechanism for excavating buckets, 

C .  C.  Jacobs . . . . . . . . . . . . . . . . . . . . . . . . .  906,139 
Dust guard, H . & P. Martin . . . . . . . . . . . . . . .  906,046 
Dust separator, A. S. Emerson . . . . . . . . . . . .  905,999 
Dye and making same, anthracene, Bally & 

Woll! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,367 
Dye and making same, ortho-oxY-IDonoazo, 

Herzberg & Spengler . . . . . . . . . . . . . . . . .  906 ,421 
Dyestufl', yellow monoazo, Herzberg & Oster 906,422 
Egg crate, folding, H. D. Dennis ' . . . . . . . .  906,116 
Electric circuit making and breaking device, 

J. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  905,933 
Electric cut-out and holder, T. E. Murray . 905,905 
Electric Indicator, C. von Pelz . . . . . . . . . . . .  906,274 
Electric light cord take-up, A. W. Pratt . .  906,286 
Electric machine winding, dynamo, G .  R. 

Maxwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  905,900 
Electric m achines, coil support for dynamo, 

1 .  L. Gril!lth . . . . . . . . . . . . . . . . . . . . . . . . . 905,868 
Electric machinery, coil support for, B. G .  

I Lamme . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  905,889 -;:::==================::� ! Electric motor control system , Cooper & 
J Sandborgh . .  . . . . . . . . .  . . . . . . . . . .  . . . . . . .  905 ,848 

Electric motor suspension, J. E. Webster . .  905,964 

Concrete, Reinforced Concrete 
A N D  

Concrete Building Blocks 
Scientific American Supplement 1643 contains an 

article on Concrete, by Brysson C\;lllningham. 
The article clearly describes the proper com
'position and mixture of concrete and gives 
results of elaborate tests. 

Scientific American S11!lplement 1538 gives the 
proportion of gravel and sand to be used in 

concrete. 
Scientific American Supplements 1567, 1568, 

1569, 1570, and 1571 contain an elaborate dis
cussion by Lieut. Henry J. Jones of the 

v arious systems of reinforcing concrete, con
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth
ing better has been published. 

Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac
tical notes on the proper preparation of con
ct'ete are given. 

Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by SDencer Newberry. 

Scientific American Supplement 1534 gives 8 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis
cussed and illustrated. 

Scientific Amencan Supplement 1564 contains an 
article by Lewis A. Hicks, In which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 1551 contains 
the principles of reinforced concrete with 
some practical illustrations by Walter Loring 
Webb. 

Scientifio American Supplement 1573 contains 
an article by Louis H. Gibson on the prin
ciples of success in concrete block manufac
ture, illustrated. 

:3cientifio American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L . . Wormley, 
Jr., on cement mortar and concrete, their 
prepara Uon and use for farm purposes. The 
paper exhaustively discusses the making of 
mortar and concrete, depositing of concrete, 
facing - concrete, wood forms, concrete side
walks, detaHs of construction of reinforced 
concrete posts. 
Each number of the Snpplement coots 10 

;:enD. 
A 8et of papers containing all the article. 

above mentioned wlll be maHed tor $1.80. 
Order from your newsdealer or from 

MUNN m. CO. 
361 Broadway" New Yorh City 

Electric outlet box, C .  J. Dorl! . . . . . . . . . . .  905,998 
Electric switch , B. W. Allen . . . . . . . . . . . . .  906,361 
Electric terminal post, A. G .  Wilson . . . . . . .  905,969 
Electric wire terminal, B. Morgan . . . . . . . .  906,448 
Electrical apparatus, K . C. Randall . . . . . . . 905,922 
Electrical conductors, connector for, C. W. 

Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,370 
Electrical distribution system, J. L. Wood-

bridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  905,971 
Electrical transmission of designs, figures, 

and photographs, means for, G. J.  D. 
Garcia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,405 

Electricity meter. G. A .  Scheel!er . . . . . . . . .  905,934 
Electrolyte, E. C.  Broadwell . . . . . . . • . . . . . .  905.831 
Electrolytic apparatus, E . D .  Chaplin . . . . . . .  906.104 
End gate. J. B .  Hennemann . . . . . . . . . . . . . . 906,019 
Engine, H. Drake . . . . . . . . . . . . . . . . . . . . . . . . 906, 119 
Engine, R. C. Hol!man . . . . . . . . . . . . . . . . . . . 906, 136 
Engine, Williams & Price . . . • . . . . . . . . . . . . .  906,34.4 
Engine exhaust device, compreSSion, E. F. 

Hafelfinger . . . . . . . . . . . . . . . . . . . . . . . . . . .  905, 870 
Engine 8tarting device, automobile, S. E. 

Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,078 
Engine starting mechanism, explosive, C. A. 

Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,030 
Engines, front-wheel drive for traction, J. 

A. Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 905,918 
Engines, fuel pump for reversible internal 

combustion , K. J .  E. Hesselman . . . . . . . 906,022 
Envelop, C.  R.  Rawdon . . . . . . . . . . . . . . . . . . . 905,923 
Envelop, G. Dumas . . . . . . . . . . . . . . . . . . . . . . .  906,121 
Envelop, J. Carter . . . . . . . . . . . . . . . . . . . . . . . 906,384 
Explosive engine, H. Charles . . . . . . . . . . . . .  906,105 
Explosive engine, P. V.  Rehill . . . . . . . . . . . .  906,288 
Explosi,e engine, multiple, E. H. Williams 906, 345 
Explosive preserving apparatus, J. Ortiz . . . 906.459 
Eyeglasses, H.  P. Alexander . . . . . . . . . . . . . . 906,360 
Eyeglasse-s, nose guard or clip for, J .  H. 

Ostrander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906, 1 54 
Fabric, woven , W. M. Stevenson . . . . . . . . . . 905.946 
FabriC, woven , H . Sarafian . • .. . . . . . . . . . . . .  906,463 
Fence brace, L.  F.  Tissot . . . . . . . . . . . . . . . .  906, 171 
Fence tie , wire, R . A. Pringle . • . . .  ' . . . . . . . .  906.460 
li'encing , field, D .  C. Smith . . . . . . . . . . . . . . . 905,942 
Fiber board, manufacture of, T .  Malcolm, 

906, 043, 906,044 
Fiber container, M. D. Porter . . . . . . . . . . . . . 906, 1 57 
Fibrous materials, _ washing or diSinfecting, 

F. L. Bartelt . . . . . . . . . . . . . . . . . . . . . . . . .  906,091 
Fire extinguisher, chemical , A .  C .  Badger . .  906, 185 
Fires, water storage system for USe in ex-

tinguishing, L. H. Sondheim . . . . . . . . . .  906,320 
Fireproof fabric, fleXible, J.  E.  Meek . . . . . .  906,252 
Floor dressing machine, K raemer & Child . .  906,035 
Flue expander, F. Clark . . . . . . . . . . . . . . . . . . 905,846 
Fluid storing and transporting receptacle, . 

Carmer & Hukill . . . . . . . . . . . . . . . . . . . . . 906,381 
Flying machine. aeroplane, T. H. GIgnilliat 906,406 
Folding box, F .  H. Hougland . . . . . . . . . . . . .  906,138 
Folding box, F. Treischman . . . . . . . . . . . . . .  906.472 
Folding machine die, Maitland & Beattie . . .  906,042 
Folding table, W. Hanley . . . . . . . . . . . . . . . . 906, 131 
Foot block, radiator adjustable, H. E .  Jen-

nison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,028 
Form, dress, C. A. U l!ord . . . . ; . . . . . . . . . . . .  906 . 087 
Forming machinery, J. Cuthbert . . . . . . . . . . .  905,852 
Friction coupling, P. Daimler . . . . . . . . . . . . .  905.994 
Fruit picker, J. S. Grll!ln . . . . . . . . . . . . . .  906. 412 
Fuel , artificial, J. W. Ivery . . . . . . . . . . . . . . 906.431 
Fuel coke, treatm .. nt ot, H. L. Bruce . . . . . .  906.379 
Fuel heating burner, liquid, K .  Kaltschmid 906,237 
Furnace, F. S. Harmon . . . . . . . . . . . . . . . . . . .  905, 872 
Furnace and crucible refractory material, 

W. Rippey . . . . . . . . . . . . . . . . . . . . . . . . . . . 905.925 
Furnace constrnetlon, W. A. Walker, Sr . . . 906,341 
Furnace slag, ladle for carrying and tip-

ping blast, J. H. Dewhurst . . . . . . . . . . .  906,117 
Furnaces, apparatus for burning fuel in, E. 

M. Bunce . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906. 1 94  
Gage, G .  M .  Roth . . . . . . . . . . . . . . . . . . . . . . . . 906, 1 64 
Game apparatus, J. F. Simpson • • • • • • . . • • .  905,941 

T h e  D e v e l o p m e n t  o f  t h e  

Remington 
IS the history of the 

Writing Machine 

NEW MODELS, 10  and I I-NOW READY 
MODEL 10 

With Column Selector 
MODEL 1 1  

With Built-in Tabulator 

REMINGTON TYPEWRITER COMPANY 
(Incorporated) 

NEW YORK AND EVERYWHERE 

Charles 
Dana 
Gibson 

more of 

He will 

HAS returned to America to draw 

his inimitable pictures of people. 

also paint in oil colors subjects as typically 

pen-and-ink American 

drawings. 

as his well-known 

t][ With renewed enthUSiasm, and with new 

powers after three years of study among the 

masters in Spain, Italy, Holland, France, 

Germany, and England, Mr. Gibson takes up 

his work, which will prove even more inter

esting to lovers of pictures than it was before. 

His paintings will be faithfully reproduced in 

full color, and his drawings in black and 

white, appearing exclUSively in one pub

lication-

C o l l i e r ' s  
The National Weekly 
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POW E R  R EQ U I S I T ES 
is 
��e;::d:�f���::.� runs reliably, requires least attention and 

The simple, powerful 

I .  H " 0 C ASO LI N E  
• • E N C I N ES 

meet the requirements. They :J.l'8 especially adapted to all me
chanical purposee-a style and size for e.ve�y servIce. 

l:r�c.:al!i �-:;:.t��H�!i stationary), 4, 6, 8, 10, 12, 16 and 20-H. P. 
t!lf o���ll�. l����; !ite for catalog. 

I NTER NATIONAL HARVESTER CO. OF AMERICA (lncorpOl'BtecI) 
1 6  Harvester Bldg.,  Chicago, U. S. A. 

Transmit More power 
You want to utilize all the power 

y�t':;'; 8re�:To� O;o�n�'if «:n:,r� partlenlar about the belting 
you use. 

'Every 
10 ft. Is 
stamped 
.with the RELIANCE 
trade·mark 
whIch Insures, 
high est emel· 
eney. We can't 

A poor belt wastes power and 
soon Irt ves out. A good belt 
Sa1'eB power enolUl'h to pay 

for ItseU a dozen times 
over In a short time. 

'�::I;ts t-V;�l �����ft�� 
be Reliauce Guaran

teed Leather Baltin" 
which runs true, does 
not stretch nor re

quire frequent re
pairs. but keepJl all 

ita v i rg i n elasticity. 
lengthens the life of 

your m a c h i n e r y ,  makes U; r o n  better, 
longer. with l e s s  

wear o n  bearings, 1888 strain on pul
leys and ahir.ft.. 
ings - all this 

In addition to 
the DAlLY, H O U B L Y  

SAVING ., 
POWIIII. 

tell all a b o u t  
the snperiorlty of 
Reliance b e l t s  
here. but write for 
our interesting book 
which f,0es Into detalls. 

�� 
o�e: °m�!si!����. Sierling and Dynamo brands-aU 

equally as good for specific purpose!!'. 
Tell us wnat you waot a belt to do, 
we wUl advise what is the besi to buy 

(lHI(lAGO BEL TIN G (lO 
2' .. Green Street, CmCA.GO 

Branches : New Orleans,
· 

Philadelphia, 
Portland, Ore. 

POPULAR ELECTRICITY:== 

A monthly mapziDe for everybody; non-technica1, profa&ely 
illustrated. intensely interesting and instructive. Posta you on 
electriclty in all its applications. 11 .00 per year, including aD 
ELKC'rRIC ENQINE like above illuatration ; engine will ran a 
long time on one wet or dry baltery-l,OOO revolutions per 
minute. A marvel of aktlled workmanship. (Cui :J.6 size.) 

Send for Electrical Premium List. 
POPUJ,AR EI.llt'TRIClTY PUBLISHING CO. 1100 110_.011 BI.ell cmCAoo, ILL. � HOW 

Manufacturers 
Can I ncrease 
Their Business 

Read carefully, every week, 
the 

Classified Advertising Column 

i n  the 

SCIENTIFIC 
AMER.ICAN 

Some week you will b e  likely 
to find an inquiry for some
thing that you manufacture or 
deal in. A prompt reply may 
bring an order. 

Watch it Carefully 

:-\\ 

Garbage crematory. M. L. Davis . . . . , . . . . .  906.115 
Garment hanger. Spruce & Dekna tp! . . .  , . . .  906.323 
Garment holder. W. C .  Morris . . . . , . . . . . .  906.148 
Gas cut-all'. automatic. M .  F. Nichols . . . . . .  906.152 
Gas mains, automatic device for operating 

water seals for. L. Shaw . . . . . . . . . . . . •  906.312 
Gas meter. slot. F.  Smith . . . . . . . . . . . . . . .  906.075 
Gas oven. portable reel. G. B. Meek . . . . . .  906.251 
Gas producing apparatus. G .  Marconnet . . . .  906.441 
Gas tube. etc .• coupling. H. Holton . . . . . . . .  906.137 
Gate. J. Dupras . . . . . . . . . . . . . . . . . .. ' . . . . . . .  906.398 
Gear. lIuid. H. R. Kingman . . . . . . . . . . . . . . . 905 . 885 
Gear, steering, U. Nehring • • . . . . . . . . . . . . .  905,912 
Gear teeth. cntting straight. helicoidal. and 

conical . L. Bolsard . . . . . . . . . . . . . . . . . . . .  906.189 
Glass or like surfaces, mirrorIng, C. H .  von 

Hoessle . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906.229 
Grain by fumigation. sterilization of. J. 

Bloch . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . .  906. 098 
Grain, etc. , combined conveyer and purifier 

for. A. Frister • . . . . . . . . . . . . . . . . . . . .  ' "  905.865 
Grain elevating machine . E. H. & L. West-

brook . . . .  _ . • • • • . . . . . . . . . . . . . . . . . . . . . . .  
Grease CUP. F. L. Swanberg . . . . . . . . . . . . . •  
Gun magazine tube. air. W .  A. Hellprin . .  . 
Hame and trace connector. B. F. Wren . . .  . 
Hame hook. J.  F. Willis • . • . . . . . . . . • . . . . .  
Hammock. T. W_ Draper . • . . . . . . . . . . . . .  _ 
Harness holdback. H. I. Persels . . . . . . . . .  _ 
Harvester , automatic leveling combined, J. 

. Clove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  905.985 
Harvester. potato. B. H .  Pugh • . . . . . . . . . • .  905.921 
Hat fastener. L. G. Sabbag . . . . . . . . . . . . . . .  906.301 
Head <>st. H. Greene . . . . . . • . . . . . . . . . . . . .  906.410 
Headlight operating device. J.  Kaufman . . .  906. 141 
Heating apparatus. T .  T. Hossack . . . . . . . .  906,428 
Heating apparatus. L. L.  Lewis . . . . . . . . . . .  906.439 
Heating furnace. J. J. Harkins . . . . . . . . . .  906.416 
Hen house or brooder ventilator. G .  H .  Lee 906.243 
Hinge. T. M. Blackwell . . . . . . . . . . . . . . . . . .  905.834 
Hinge. J.  B .  Mayo . . . . . . . . . . . . . . . . . . . . . .  ; 906.048 
Hinge. H .  L. Spradling . . . . . . . . . . . . . . •  . . .  906.322 
Hitching post. portable. E. C.  Lemerand . . .  906.438 
Hoe. F. A .  Beach . . . . . . . . . . . . . . . . . . . . . . . .  906.093 
Hoisting device. B .  A.  Foust . . . . . . . . . . . . . .  905. 864 
Hoisting mecha nism. D. W. Bradford . . . . . . 905.982 
Horse equalizer. three. G .  A. Crum . . . . . . .  905.990 
Horse releaser. P. O. McNicol . . . . . .  , . . . . . .  906.266 
Horseshoe and calk. S.  Gordon . . . . . . . . . . . . 906. 126 
Hose nozzle. F.  J.  Radler . . . . . . . . . . . . . . . . .  906.287 
Hub. sheet metal . C .  Heart . . . . . . . . . . . . . . . 906.494 
Hydrant. D .  F. O · Brlen . . .. . . . . . . . . . . . . . . . .  905.915 
Hydrocarbon burner. W. Scrimgeour . . . . . . .  905. 939 
Indicator. E.  J.  Burke . . . . . . . . . . . . . . . . . . . .  906.100 
Ingot extractor. H. Aiken . . . . . . . . .  , . . . . . .  906.359 
Ingot stripper. H .  Aiken . . . . . . . . . . . . . . . . .  905 . 827 
Inhaler. W .  L. Knapp . . . . . . . . . . . . . . . . . . . .  906.435 
Insulator. Rosenberg & Bailey . . . . . . . . . . . . 906,296 
Insulator. high tension. G .  Semenza . . . . . . .  905.940 
Insulator pin. C .  G .  Ette . . . . . . . . . . . . . . . . .  906.003 
Internal combustion engine. H .  M .  Neer . . .  905.911 
In ternal combustion engine, J. S.  Cottrell . .  906. 111 
Internal combustion engine, G. Westinghouse 906,177 
Internal combustion engine, H. pack . . . . . .  · 906,393 
Iron compounds, preparing organic, Turner 

& Vanderkleed . . . . . . . . . . . . . . . . . . . . . . .  '906.474 
Iron from tin-plate scrap, preparing mer-

chantable. E .  A .  Sperry . . . . . . . . . . . . . . .  906,321 
Ironing board. B. S.  Carrier . • . . . . . . . . . . . .  906.382 
Kiln. W. Ward • . . . . . . . . . . . . . . . . . . . . . . . . . .  906,174 
Klnetoscope safety shntter, H. Naylor. Jr . 905 .910 
Label holder, M. Joachlmson . . . . . . . . . . . . .  905. 882 
Lamp guard. incandescent electric. W. H .  

Greenwood . . . . . . . . . . . . • . . . . . . . . • . . . . . .  906.411 
Lamp socket tool.  electric. G .  W. Goodridge 906.408 
Lantern frame, G .  H. Rolfes . . . . . . . . . . . . .  906,163 
Last forming apparatus, sectional. J.  T. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,378 
Lathe. por1able. G. A. Rosenow . . . .  , . . . . .  905.929 
Lead pigment. production of white , J. M. 

Nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,454 
Lead salts by electrolysis, producing. E. D .  

Chaplin . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  906 . 1 03 
Leather rolling machine, Stimpson & Brad-

ford ' "  . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . .  906.329 
Letter hinder. C. W. Allen . . . . . . . . . . . . . . .  905. 829 
Linoleum and like fabrics. machinery for 

calendering. J. Wright . . . . . . . . . . . . . . .  906, 179 
Linoleum t o  a backing, apparatus for trans-

ferring Inlaid. J. Wright . . . . . . . . . . . . .  906. 178 
Locomotive lIring device, W. A. Tetlow . . . .  906.336 
Locomotive service heater system, R. V. 

Jones • . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . .  906,031 
Loom draw detecting mechanism. Phillips & 

Eubanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  905 . 920 
Loom for weaving. F. Alslna . . . . . . . . . . . . .  905,830 
Loom shuttle. Cunniff & Cookson . . . . . . . . . . .  906.390 
Magazine pipe. 1 .  W. Stevens . . .  -. . . . . . . . •  906. 32 8 
Magnetos. distributing arm for high tension . 

T. Bubert . . . . . . . . . . . . . . . . . . . . . .  ' . . . . .  906.026 
Mall bag handling apparatus. L. M . l3ern-

feld . • .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906.097 
Mall bag receiving and delivering apparatus, 

G. Lindahl . . . . . . . . . . . . . . . . . . . . . . . . . . .  906.143 
Mall box. J.  N.  Coulter . . . . . . . . . . . . . . . . . . .  906.389 
Mail catcher and deliverer. B .  B .  Clark . . . . 906. 107 
Mall deliverer, J. R. Hendrickson . . .  , . . . . . .  906.227 
Mall deJlvering and receiving apparatus, M. 

Mehrens . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  905. 902 
Mangle. C. Stastka . . . . . . . . . . . . . . . . . . . . . . .  906.325 
Manure loader, Roberts & Weber . . . . . . . . .  905 . 927 
Match box, J.  yoakum . . . . . . . . . . . . . . . . . . . .  906.356 
Match safe. C. H .  Robertson . . . . . . . . . . . . . 906.292 
Meat compressor. A. Rispel . . . . . . . . . . . . . .  905.92 6  
Me a t  cutter, C. H .  JulJ . . . . . . . . . . . . . . . . . .  906. 032 
Metal buckle. sheet. F .  A. & J. B. Russ . . .  905. 931 
Metal receptacles, reinforced breast for 

sheet. L. Sturges . . . . . . . . . . . . . . . . . . . . . 905.950 
Metal working tool, C. McSherry . . . . . . , . . .  905.919 
Meter readings, means for recording, S. C.  

ShaO'ner . . . . . . . . . . . . . . • . . . . . . . . . . . . .  , . 906. 071 
Meter statement delivery mechanism, R. W. 

GalJagher. reissue . . . . . . . . . . . . . . . . . . . . 1 2 , 892 
Mica between segments in commutators, 

machine for cnttlng out, O. F. Reinen . 906 . 1 60 
Miners' safety candlestick . F. Muenger . . .  906.449 
Mining machine. W. G.  Halbert . . . . . . . . . .  9016.221 
Mitering machine. Fox & Lund . . . . . . . . . . . .  906. 1 25 
Mixing machine, G. Kuebler . . . . . . . . . . . . . •  906.0�6 
Mixing machine, W. S. Plummer . . . . . . . . . .  906. 282 
Mold and mold equipment.  T. J. MelJ . . . . . .  906. 256 
Mold manufacturing device. E.  FrIedheim . 906.007 
Mold . panel, K. O. Guthrie . . . . . . . . . . . . . . .  906.493 
Molding apparatns. F. Kreger . . . . . . . . . • . .  906.240 
Molding fastening. A. C.  Goddard . . . . . . . . .  906.218 
Molding machine. J .  G. Morrison . • . . . . . . . .  906.259 
Molding machine. G . .  A .  Oertzen . . . . . . . . . .  906.268 
Motive system . compound. F. S. Vaughn . '. ' 906.959 
Musical Instrument. stringed, C .  B .  G11lesple 906.407 
Necktie. F. E. Ga Nun . . . . . . . . . . . . . . . . . . .  906.008 
Numbering machine, B.  B. Conrad . . . . . . . . .  905,987 
Nut lock. L. E. Ca�bell . . . . . . . . . . . . . . . . .  905 . 842 
Nut lock, J. J. Brown . . . . . . . . . . . . . . . . . . . .  906. 377 
Nut lock, A. mlmann . . . . . . . . . . . . .  906.475, 906,476 
Oller. gravity center, W. W. Nugent . . . . . . .  905.914 
Ore concentrating table .  C .  Sherwood . . . . . .  906.464 
Ore concentrator. U. S. James . . . . . . . . . . . . .  906.433 
Ore dlscbarge for jig tanks. Whitman & 

Baldwin . .  . . . . . . . . . . . . . . . • . . . . . . . . . . . .  906,480 
Ores. smelting aluminium. F. J. Tone . . . .  906.172 
Ozone, apparatus for the production of, J. 

Steynls . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,081 
Ozone. production of. J.  Steynls . . . . . . . . . . .  906.408 
Package tie, Gross & Frebault . . • . . . . . . . •  906, 413 
Packing. piston. J. L. Downie . . . . . . . . . . . .  906.394 
Padlock. J.  Roschyk . . . .  , . . . . . . . . . . . . . . . . .  906,294 
Padlock. combination. R .  WrlJa . . . . . . . . . .  906,354 
Pail fastening and sealing device, H. G. 

Cordley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906.201 
Pan holding device, milk. F. H. Peck . . . . .  906.273 
PantographiC shifter. H .  L. Falco . . . . . . . . .  906,209 
Paper holder and cutter, rol1 .  N .  O.  Daly . . 905.853 
Paper shells, folder for closing the ends of, 

J'. Chesney . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 905. 844 
Paper vessel. C. T.  Bloomer . . . . . . . . . . . . . .  906,485 
Paste tube, C. M. Cole . : . . . . . . . . . . . . . . . . .  905. 986 
Pea separating machine, C.  F .  Shumaker . .  906. 108 
Pedal action. M. F. Richardson . . . . . . . . . • .  906.461 
Pen, pencil holder and letter scale, com-

bination. W .  D .  Stewart . . . . . . . . . . . . . .  906.080 
Phonographic hom, L. H. Devlneau . . . . . . .  905. 855 
Photograph holder.  A. H . Sturla . . . . . . . . . . . 906, 951 
Photographer' s  apparatus. Z .  J. Gold . . . . . . .  906,491 
Plano. automatic playing. P. Wuest. Jr . . . .  906. 355 
Plano lIange attaching bar. F. C. Billings. 

For Christmas Pre".D'" the LofU. B7IItem fB .. "great cOIlTeDience. It en .. bles yon to make beautiful and valnable glftlf ou II without the outlay of IDIlCh monel'. A Bmall cash payment and TOU can Jdve a "loved one" I9FnS Old Reliabl,. Orialnal DiamDnd I r�ur choice of the lIneat diamonds
. 

watche. anef other h1gh
�

e and Watch Crldit House �';,.'ffl �':.::.U�:-�::1:::..::�!ro� �fI:� .:..�m; ........ DI,L P 180. 82 St ... St •• Chlc .... III. on deIiTe17; balance In {monthjy Jl&yment8. Write roi cotaJogTodQ. 
'There is no need of J?Ilying more 

money fot a woodworkmg machine 
than the price of a 

C R E S C E. N T  
Band Saws Swing Saws 
Saw Tables Disk Grinders 
.r ointers Planers 
Shapers Planer and Matcher 
Borers Band Saw Blades 

n. Crescent Macbln. Co. 
a MaID Street LeeIoaIa, Oblo, U. S. A. 

A �Ie, compact motor <l otroaa. � CODSIrUction. comprisina the latest desirable featur.. in II" enlJineerina. 2% to 1 5  hone power. 
ROYAL EQUIPMEIT Co. 

145 Housatonic AYe •• Brldll8DDrI. Conn. 

J A G E l\. Marille 
4-Cycle Engines 

Skillfully desl"ned and well 

g�l�g Si���':'';.Wo co=�::::; 
:t�� �':e� =c:::nd �8:�ffif; 
under most trying conditlon8 
SIZes a to 60 h. P. Send for catalog. 

CHAS. J. JAGER CO. 
2 8 1  Franklln, cDr. Batterymarch St. 

Boston. Ma ••• 

SENSITIVE LABUR A.TORY BALANCE B,. N. Monroe Hopkins. ThlB " hullt-Ilp -" laboratory 
balance will welli:h np to one pound and wUi turn with a 
quarter of • postage stamp. The balance can be made 
by any amateur skilled In the use of tools. aud It will 
work as well .s a $125 halance. The artIcle Is accom
panied by detailed working drawings showing various 
stages Of the work. Tbls article Is contained In SCIEN
Tunc AMERICAN SUPPLEMENT. No. 1 1 84. Pri

N
ce lO 

cents For 8ale by MUNN &; CO .. 861 Broadway. ew 
York City. or any hookseJler or newsdealer 

Palmer Motors 
Two and Four Cycle. One, Two and Fonr 
Cylinder. StationarY !!Jlll Marine. One 
to Twenty H. P. Catalogue FREE. 
PALMER BROS., Cos Cob, Conn. 

Ne .. York , 30 East !10th S_I 
l'kUadelphla , TIle _ B .. ton , 86 Union Siren 

PorIIanS:��:=.J=g.r.:.. Dock 
Vancouver, B. C.: lfOO Ponll St. 

The Automobile Number of 
the S cientific American 

Will Issue on January 16, 1909 

THIS YEAR. WE HAVE DONE SOMETHING ENTIR.ELY .NEW 

I W IE called on 1 000 manutactu

. 

rers of automobiles and acces
sories for suggestions. The result was eye-opening. For 

= days and days suggestions came in, most of them illumi
nating, helpful, and instructive. We read over every 
one of those letters and made up our minds to use each 

in some way. We claSsified them carefully and turned them over 
to a corps of expert writers on automobiles, with instructions to 
EM BODY THESE IDEAS IN THE BEST SERIES OF PRACTICAL 
ARTICLES AND SHORT MEATY NOTES that ever appeared in any 
one issue of a magazine. 

Among the articles will be one on .the commercial truck and delivery wagon. 
It tells just what the commercial self-propelled vehicle is capable of doing, 
compared with the horse-drawn vehicle of the same type. 

The average automobilist is not an engineer. When his machine stops, he 
is all but helpless. Many of the I 200 thought it would be an act of mercy to 
help him out. Mr. Roger Whitman, technical director of the New York School 
of Automobile Engineets, has ptepared a "  TROUBLlt CHART, " which a man can 
carry in his hat, if need be, and consult if he finds himself in mechanical straits. 
A. . glance at that chart will tell any intelligent man, woman, or child how to 
locate a defect and what to do if a car refuses to run. 

Magneto Ignition, because it is comparatively new, is a subject on which 
the automobile user needs enlightenment • .  Just what magneto ignition is, how 
it compares with coil i/Plition, and the comparative advantages of high and low 
tension, are ably explalDed in a lucid article. 

The Two·cyc:le Engine is another innovation which ought to be dealt with 
in the opinion 'of the trade. Mr. E. W. Roberts, a well-known authority on the 
subject, has prepared an article which sets forth simply and accurately what the 
two-cycle engine is, and what it will do to simplify and improve the automobile. 

Tires are found to demand mote in the way of repair and renewals . than 
any other part of the car. A tire expert lIas ptepared an article, which the tire 
manufacturer ought to welcome. simply because it informs the chauffeur what 
he ought to do and what he ought not to do, and places the blame for much tire 
trouble where it pmperly belongs-on the man who drives the car. We think 
we have succeeded in explaining some of the mysteries of tire construction, and 
that we have laid a heavy finger on the cause of the trouble. 

. .  Lubricants and Lubrication "  is made the subject of some straight talk 
by Mr. Hanauer, whose chief business in life at present is to lecture on oil and 
oil devices at the New York School of Automobile Engineers. The driver . of a 
car is set right on the subject of lubricants, and informed what lubricant to use 
for the various parts of hiS car. Mr .  Hanauer explains all this clearly. What 
is more. he gives a few simple tests which will indicate whether the oils are 
what they purport to be. 

R.epairs ate charged for at piratical prices. Automobile manufacturers 
rail at the garage keeper. because he is not fah to their cars. He puts them in 
a bad light. No manufacturer cates to learn how many dollars his cat cost in 
repairs. particularly if most of the repairs are easily made. So we intend to 
publish an ai-ticle " Making Your Own R.epairs," which will pluck out a pain
ful thorn and make the owner of a car at least partly independent of the 
exorbitant garage man. 

There will be a page full of novelties-short, illustrated articles about 
clever automobile inventions that save time and labor. Many of them will give 
the reader a little thrill of mechanical pleasure to leam that such simple-we 
might almost say obvious-de.vices are conceived and manufactured. Every one 
of them is a mechanical short cut. 

The number will contain about 40 pages and will bave a striking 
colored cover. The price will remain tbe same-t o  cents. 

MUNN & COMPANY . 36 1 Broadway, New York 
906,373, 906.374 

Picture frame. E. W. Cralg . . . . . . . • . . . • • . .  905, 850 I Picture hanger. S. A. Granlnger . . . . . . • . . .  906, 127 
Pigments hy electrolYsiS. producing. E. D. �����������������' I ��lIn • • • . . • • . • . • . . . . . . . • . . • • • . . . . . . .  906J OO L����������������������������������� 

, Pipe couplln,. H. D. C. Harrison • • • . . • • • •  906.225 . 

© 1908 SCIENTIFIC AMERICAN, INC



Scientific American 

The greatest improvement 
instruments was made when 

in sound-reproducing 
Mr. Edison invented 

AMBEROL RECORDS fir 
EDISON PHONOGRAPHS 

No one thing has added so much to the pleasure of 
the Edison Phonograph as a Record which plays more 
than .four minutes, and reproduces the melody or voice so 
dearly and perfectly that the illusion almost defies detedion. 

Edison Amberol Records are the same size as the or
dinary Edison Records. They can be played upon any 
Edison Phonograph by the addition of an attachment which 
any dealer can supply and any dealer can affix. 

Longer seledions are now available for the Edison 
Phonograph than have ever been available before for 
any sound-reproducing machine, and these seledions are 
better given. 

No Edison Phonograph outfit is complete without the 
attachment to play Edison Amberol Records. 

You can hear these new Records at any dealer's. Learn 
about the attachment and equip your 
Phonograph with it today. If  you haven't an 
Edison Phonograph, a new Phonograph 
can be bought which plays both styles of 
Records-the two-minute and four-minute. 
Your dealer will �ve vou a descriptive list of E.dison Amberol 
Records, the new instruments and attachments, or you can write to us for this information. 

NATIONAL PHONOGRAPH CO., 1 33 Lakeside Avenue, Orange, N. J. 
The Edison Business Phonograph means shorter hours for the businea8 man 

S U PE R B  H O L I D A Y G I F T S  

Prices 
Popular £rade $1. 50 
Special selection brier. solid 

silver mounting (cased) 4.00 
Virvn brier (cased) , solid 

silver mounting � 5 .00 
Meerschaum (cased) . solid 

sil"er mounting - - 15,00 
Meerschaum (cased) . solid 

gold mounting .' 2 5 . 00 
No Saliva in SteOl 
No Polson in Mouth 

Burnt Tongue 
Absolutely 
100possibio 

Free Cool Dry 

ELfiIN PIPE 
Formerly called U A.C " 

FOR HOME USE 
Extra cooler to be 

iotersetted between 
bowl and stem ,2'iven 
free with each pipe. 

Discounts to Old CustoOlers 
To purchasers of 1904 " ZS per cent 

. . . ,  1905 20 . . 
1906 IS 

ELH.IN PIPE COMPANY 
Dept. A2 103 Parh Ave .• N. Y. City 

, Southern Agente , 

French Tobacco Co. Stateeville. N. C. 

������������������������,��� 
BOUND VOLUMES OF 

American 
Homes and Gardens 

-- 1908 --
494 Pages. 1.100 Illustrations. Price $5.00 

�m.et:lC'ttu @ 1)m.e1l- ttnd QT)ttt:'d.eU1l- c ? v e r s , a 
Wlde scope ; 

it deals with house building from the design and construction of modest 
cottages on tiny lots to the building of mansions on large estates. All 
degrees of gardening, from laying out a landscape to the planting of a 
window-box, are dealt with. Practical questions of water supply, of sani
tation, or of the arrangement of the kitchen receive equal treatment with 
draping of windows or the arrangement of old china. 

�m.et:'i.cttu @1)m.e1l- ttUd QT)ttt:' d.eU1l- is �eautifnlly 
= _______ ....::=� ______ • __ "'_ ______ pnnted. The 
year' s  volume contains more than a thousand engravings, as fn11 of detail 
and finish as actual photographs. They depict some of the old and historic 
mansions of America, and the most beautiful of gardens or of natural 
scenery. The following list of a few of the principal practical articles 
which appear in American Homes and Gardens dnring 1908 will show 

the wide choice of subjects : 
NOTABLE AMER ICAN H O M E S  ( 1 2  descriptive 
articles)-THE ROSE AS A S U M M ER BEDDER
PRIVATE AUTOMOBILE GARAGES - LEADED 
G LASS W I N DOWS- ETCH I N G  O N  COPPER AND 
BRASS-PROBL E M S  I N  H O U S E  FURNISHING 
( 1 2  papers)-GARDEN WORK ABOUT THE H O M E  
(1 2 papers) - I N D O O R  BULB C U LTURE-FARM· 
I N G  E X P E R I M E N T  O F  A WOMAN-R UGS FROM 
THE SCRAP BAG-WATE R  PAR KS-O LD T I M E  
LIGH TS-LATCHES A N D  K N O CKERS-T H E  S U N  
R O O M-JAPAN E S E  G A R D E N S  I N  AMER ICA
S U N  DIALS-HEATING AND L I G H T I N G  WITH 
ALCOHOL-SPRING H O U SE S  OLD A N D  NEW
PLANN I N G  A C O U NTRY H O M E-TH E  H O U S E  
ROOF A N D  ITS GARDEN-T H E  PLANT A N D  T H E  
SEASON-GARDEN STREAMS AND BRIDGES
STENCIL WORK IN H O M E  DECORATION
B U NGALOWS ( 1 2  articlesl-SCIENTIFIC P O U L· 
TRY B R E E D I N G .  

A limited number o f  volumes for 1907 
are available. 480 pages. 1 ,050 i11ustra

Volume for 1906, $5.00. Volume for 1905, $3.50' 
� 

MUNN 6. CO •• Publishers. 361 Broadway. New York 

Pipe coupling, train, Orr & Johnson . • • • . . .  905,916 
Pipe testing apparatus, J. A. Hock . . . . • . .  906, 495 
Pipe wrench, C. D. Peters . • . • . • • . . . • • • . . .  _ 006,277 
Piping, G. W. Christoph . . • . . • • . • . • • . . . . . • 006, 106 
Pipes, casting, E. A. Guster • • . . . • . . . . . . .  906,204 
Planter, A. A. Wofford . • . • . • • • . . • • . . . . • . .  906,351 
Plow, �'. Luchini . . . . . . . . . . . . . . . . . . . . . . . . .  905,895 
Plow, combined grader and snow, M. Shea-

han . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,314 
Plow lands ide, J .  C.  & J. A. Fischer . . . . . .  906,401 
Plow, wheel, J. R. Mueller • • • • . • . • • • • . • •  906,051 
Pot stilt, L. Connor . . . . . . . . . . . . . . . . . . . . . .  906,200 
Potato bug destroying machine, O. Schnicke 906,068 
Potato cutter, D. C. Rule , Jr . . . . . . . . . . . . . .  906,300 
Potato digger, L. M. Hoftrup . . .  ' "  . . . . . . .  006,426 
Power transmission device, J. O. Stanley . .  906,467 
Powel' transmission mechanism, Donaldson & 

Marble . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  906, 118 
Precipitating apparatus, J .  E. Greenawalt . . 906,01,1 
Preserver, life, F. A. Cooke . . . . . . . . . . . . . . 906, 109 
Preserver, life, J. U .  de Uherkocz . . . . . . . . . .  906,340 
Press safety attachment. C.  L. Wagandt . . .  906,477 
Printing press folding mechanism , web, H .  

F .  Bechman . . . . . . . .  , , . . . .  ' . . .  ' , . . . . .  006,369 
Printing press jogger, J. H .  Stonemetz . . . .  906,330 
Propeller wheel, R. Thaler . . . . . . . . . . . . . . .  906,337 
Pump, Braden & Agnew . . . . . . . . . . . . . . . . . .  906,190 
Pump, W. �'. Hervey . . . . . . . . . . . . . . . . . . . . .  906,228 
Pump, self measuring oil, G .  F. Welch . . . .  906,478 
Pump valve gear Simplex, P. F. Oddie . • . .  906,457 
Puzzle, J .  F. Brown . . . . . . . . . . . . . . . . . . . . .  905,839 
Puzzle, Merf & Krompigel . . . . . . . . . . . . . . .  906,450 
Rack attachment, display, G . J.  Willner . . .  906,347 
Rail chair and fish plate, combined, F. Hau-

ser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,015 
Rall fastening device, Ford & Wassam, 
Rail joint, Flowers & Jernigan . . . . . .  
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Rail joint, A .  H. Shoemaker . . . . . . . . . . . . •  906.072 
Rail j oint" J. Martin . . . . . . . . . . . . . . . . . . . . .  906,250 
Rail joint, J.  E. Salkeld . . . . . . . . . . . . . . . . .  906.302 
Rail joint, C. D. Backus . . . . . . . . . . . . . . . . .  906,364 
Rail tie and rail fastening, metalliC, T. M .  

Lavelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,242 
Rails, device for preventing the creeping of, 

L. P. Bonne!] . . . . . . . . . . . . . . . . . . . . . . . .  905,835 
Railway rail fastening, S.  G. Crabtree • • • . •  906, 1 1 2  
Railway rail joint, H. M. Cosey . . . . . . . • . . .  005.849 
Railway rail joint, G. A. Blnnix . . • • • . . . • . .  906, 186 
Railway rail stay, Cotton & Henderson . • • . •  905.988 
Railway signal, M. M. Kane . . • . . • . . . . • • .  906.238 
Railway spike, C .  W. Stevens . . . . . . • . . . • .  906,079 
Railway switch and signal apparatus, L. 

Griffith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,012 
Railway switch and signal apparatus, safe-

ty device for. L. GriO'ith . . . .  ' "  ' "  . . . .  006,492 
Railway switch automatic safety attach· 

ment, C .  C. & W. L. Bender . . . . .  " . . . .  906,094 
Railway switches, Signals, etc . ,  electric ap-

paratus for, L. Griffith . . . . . . . . . . . . . . .  906, 1 29 
Railway tie, H. H. Ranje . . . . . . . . . . . . . . .  906,067 
Railway tie, C .  A. Sims . . . . . . . . . . . . . . . . . .  906,316 
Railway tie plate. J. R . Keller . . • . . . . • . . .  906,033 
Railways, rail fastener for cement ties for, 

Wright & Hanson . . . . . . . . . . . . . . . . . . . .  905,972 
Razor, safety, W. H. Nicholls • • • . . • . . . .  005 ,913 
Razor, safety, T. F. Curley . . . . . . . . . . . . . . . .  006,203 
Razor, safety. W. H. Orichton·Clarke • • . • . .  906,488 
Reamer, C.  E. Jackson . . . . . . . . . . . . . . . . . . .  906,432 
Receiving apparatus for pneumatic despatch 

systems, H. D. Waterhouse . . . . . . . • . . • .  906,3£1 
Receptacle and support therefor, J.  J. Ma-

honey . .  . . . . . . . . . .  . . . .  . . .  . . .  . . . . . . .  . . .  006,247 
Refiector, J. Benjamin . . . . . . . . . . . . .  , . • . . . . .  906,096 
Refrigerator, M. P. Shea . . . . . . . . . . . . . . . . .  906, 313 
Register gage and gripper, automatic, J. R. 

Grove . • . . . . • . • .  ' " . . . . . . . . . . . . . . . . . . .  005,869 
Remedy for poisonoak rash, A. Terzich . . . •  906,084 
Resinous products capable of replacing nat-

ural resins, manufacture of, L. Grognot 906,219 
Retaining clip. E. Fleming . . • . . . • . . . . . .  , . 905,862 
Retort, etc. , feeding device for, M. Bittrich 906,181 
Road grader and scraper, Moon & Chamber-

lain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  905,904 
Roller, towing, W. H. Lewis . . . . . . . . . • . . . .  905,893 
Rolls, manufacture of, Edmunds & Pendle-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  905,857 
Roof Climber. R. C.  Talbot . . . . . . . . . . . . . . .  906,082 
Rope bandle, jumping, C.  H. Sapper . . • . . . .  906,303 
Rotary cutter, M. C.  Smith . . . . . . • . . . . • . . .  906,318 
Rotary engine. P. F. Hodges . • . • • .  006,424, 906,425 
Rowboat, J. Morzinskl • • . . . . . . . . • • . . . . . . . .  906,261 
Rubber. apparatus for vulcanizing, J. R. 

Garometer . . .  . . . • . . . .  . . . . • • . .  . • . • . . . . .  906,2T15 
Rubber solution, vulcanizing ft, H. Scberpe 900,306 
Rubber, vulcanizing, J. R. Gammeter • • . . .  906,489 
Sack tie, J. E. Jamison . . . . . . . • . . • • • • . . • • .  905 , 880 
Sad Iron, B. Mumby . . . . . . . . . . . . . . . . . . . . . .  906. 1 50 
Sad iron holder, Pfunder & Velguth . • . . . . . .  906,065 
Safety hook, readily detachable, J. J. Hav!· 

side, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,226 
Sample displaying apparatus, G .  E. Fariss . .  906,2 1 0  
Sandal, antislipping, S .  W .  Pfersich . . . . . . . .  006,064 
Sash lock, H. Buttress . . . . . . . . . . . . . . . . . . .  005 ,984 
Saw cabinet,  C.  S. Barger . . . . . . . . . . . . . . . .  906,368 
Saw sharpener, Circular, C .  H. Reynolds . . .  905,924 
Saw, swage, R. Coyle . . . . . . . . . . . . . . . . . . . .  905,989 
Sawmill , F. O .  Willey . . . . . • • • . . • • • . . . • . • .  906,343 
Scale, E .  C.  Smith . . . . . . . . . . . . . . . . . . . . . . .  906,074 
Screw making machine, F. O. C urtis . • . . . . .  905,9£h 
Scrubbing machine, E. H. &�ferian . • . . . • • •  906,069 
Scutching machine, W. B. Gray • • . . . . . • . .  906,409 
Seal fastening, T. E .  Murray . . . . . . . . . . . . . .  906,052 
Sealing apparatus, hermetic, Lorenz & H"o-

niss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  905,894 
Self acting fender. L. M,  Maxbam . . . . . . . . .  906,047 
Sewer cleaning apparatus, J.  Kelly . . . . . . . .  006,034 
Sewing and other machine work holder, Sef-

ton & Glendinning . . . . . . . . . . . . . . . . . . . .  906, 311 
Sewing awl, P. M. Bequette • . . . . . • . . . . . . .  906,372 
Shaft, H. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . 006,465 
Shaft, fiexible, E. F. Curtis . . . . . . . • . . . • • • •  006, 113 
Shears, P. H .  Melander • . . . . . • . . . . . . . . . • .  906,255 
Shocks. bundles, and the like, device for 

compressing, Miller & Harner . . . . . • • •  906,147 
Shoe, J. F. Davis . . . . . . . . . . . . . . . . . . . . . . . .  906. 114 
Shoe scraper, E. O. Wartenbe . . . . . . . . . . . •  906,963 
Shoe stitching machine apron, E. Bayard . .  906.092 
Shotgun attachment. O. E. Michaud . . . . . • .  906,443 
Shovel handle. S.  Rogers . . . . .  , . . . . . . . . . . .  906,462 
Shredding machine bammer, M. F. Williams 906,346 
Shunt or electrical reSistance, E. Weston . . .  996,498 
Shutter fastener bracket, H .  Zimmerman . .  906,358 
Shuttle, J.  C. Nuver . . . . . . . . . . . . . . . . . . .  ' . .  906,455 
Shuttle motion device, positive, M. T. Mc-

Mahon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  905. 908 
SiUcate. treating aluminium, F. J.  Tone . . .  906, 173 
Silicon, producing, F. J. Tone . . . . . . • . . . • . •  906,338 
Skate, roller, J. L. Plimpton . . . . . . . . . . . . •  906, 281 
Smoke condenser, B. P. Hockman . • . . . . • . •  906,423 
Snap switch, rotary, C. A.  Clark . . . . . • • . . .  906.386 
Soap cake, shaving, L. C.  Benitz . . . . . . . . . .  90'U, 371 
Solder for aluminium and other metals, Car-

roll & Adams . . .  , . . . .  ' , . . . . . . . . . . . . . . .  006,383 
Solder hemmed caps, making, E. M. Lang, 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 905, 891 
Sound box, W. H. Martin . . . . . . . . . . . . . . . . . 905,899 
Sound regulator, W. S. Cobb . . . . . . . . . . . . . .  906,388 
Spark arrester, O. N .  Terry . . . . . . . . • . . . . . .  906.083 
Sparker device, E. Schiehel . . . . . . . . . . . . . . .  005,935 
SpInning ring, J.  Pearson . . . . . . . . . . . . . . . . 906, 155 
Spinning spindle, T. M. Byrnes . . . . . . . . • . . .  906, 197 
Spring looping apparatus, N.  S.  Harter • . .  006,418 
SquIlgee, A. S .  Emerson . . . . . . • . . . • • • . . . • •  906,000 
Stalk cutter, F. R. Stillwell -. . . . . . • • . . • • . .  905,947 
Stamp applying machine, A.  Fiala . • . . • . • . .  906,004 
Steering apparatus. H. S .  Albrecht . ;  . . . . • •  906,089 
Steering wheel, adjustable, P. P. G. Hal! . . 905 , 871 
Stock feeder, W. V. Harding • • • . . . . . . . . . . •  906,013 
Stone separator, E. E. Ivory . . . . . . . • . . . . . .  005,878 
Stove, J.  F. Bowsoc . . . . . . . . . . . . . . . . . . . . . .  906,375 
Stove attachment, M. A. Malloy . . . . . . . . . .  906, 248 
Stove grate, L. Carr . . . . . . . . . . . . . . . . . . . . •  906,101 
Stove, straw-burning. H .  C, Ruggles . • . . . . •  906,299 
Stovepipe fastener, H. H. Akers . . . . . • . • . . .  905,828 
Stud, hair·spring, Ball & Cobb . . . . . . • • . . . .  906,3.,6 
StutIing box, D. L. Heeter . . . . . . . . . . . . . . .  906,134 
Sunbonnet, N. F. Winget . . . . . . . . . . . . . . . . .  006,970 
Swingletree hook. B .  F. Emery . . . . . . . . . . . .  906,001 
Switch stand, Gurley & Lewis . . . . . . . . . . . . .  906,130 
Table. E. D .  Wilde . . . . . . . . . . . . . . . . . . . . . . .  906,965 
Table pedestals, closing and locking device 

for extension, C .  W. Munz . . . . . . . . . . . .  906, 151 
Table spread holder, '1'. A. Hodge • • . . . . . .  006,024 
Talking machine, H. H. Taylor • • . . . • • . . . .  906,469 
Talking machine automatic stop, R. B. 

Smith • . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  906 319 
Telephone line testing system, W. W. Dean 905 :854 
Telescope, binocular. E. Bausch • • . . . . • • . .  905,979 
Thermic mixtures, manutacture ot, H. Gold· schmidt . .  . .  • . . • • • • . . . .  • . .  . .  • • . .  . .  • . . . 906,009 

PROJECTION IN 

Natural Colors 
. The R:eftootln8' Lantern for sbowing on the screen 
lllustratlOllS1 engravings, post cards and natural 

�8�p�eC,,:i�m�eilns.·iib=r�il:;lu.infii'jt1iV�11lum inated in natural colors. 
It Made in two styles. 

I)O� r CA� [);' la"fg�e����'rul
P

i��t��:ht. In use at Harvard, Cornell. [Tnlversity of Pennsylvania , 
�.<." < C UT , ����

r
'ti'';�f.ford and U. S .  

The Post Card Projector, 
on the same order but inex
pensive. for showing post cards and other illustrations. 

Send for list of Projectors, 
Stereopticons, Moving Pict
ure Machines and Films . 
WILLIAMS, BROWN & EARLE, 

DEPT. 6, 918 CHESTNUT ST., 
'HILAOaPHIA, PA 

Just the Car for You 
\VH Y ? 

Because Atlas cars are sold to thinkinl;r people-people 
not influenced by salesmen who are anxious to sell 
their particular cars-personally you can comprehend 
the two-cycle principle-you can appreciate the sim4 
pl.icity of the Atlas-:-vou can realize that a car free 

from valves. springs or cams - one with 2"lass bard 
bearing-s, non-wearable. non-adjustable. one with a 
spark and throttle control greater than any other car 
built. 2"ivinf,!" a variable speed of from less than four 
miles per hour to maximum speed. is 2"oing to eliminate 
practically all motor troubles. exclusive of tires. 

See your ai!"ent or write for catalog of valuable auto
mobile information. 

ATLAS MOTOR CAR COM PANY 
Members A. M. C. M. A. 

84 Birnie Ave.. Springfield. Mass. 

THE 1 909 LINE OF 

LAMBERT 
FRICTION.DRNE CARS 

WILL INCLUDE 1800 Runabout 
.250 5-passenger Touring Oar 
.750 5-paSle11ger Touring Car 

$2000 7-passenger Touring Car 

Every car a bargain in its class. 
All have THE SUPERB FRICTION
DRIVE, concerning which the 
Scientific American said in its 
issue of Nov. 9th, 1907 : " Its 
cost of maintenance is extremely 
low, while its reliability is very 
great." 

� Don't buy a gar-drive car 
until you investigat. the Lambert 

Literature on request 

Buckeye Mfg. Co., Andersollt Ind. 

�Instru(tive Scientific papers 
ON TIMELY TOPICS 

Price 1 0  Cents each by mail  
ARTIFICIAL STONE. B y  1,.  P .  Ford. A 

paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI. 

CAN SUPPLEMENT 1500, 
THE SH RINKAGE AND WARPING 

OF TIM BER. By Harold Busbridge. An 
excellent presentation of modern views ' 
fully illustrated. SCIENTIFIC AMERICAN 

' SUPPLEMENT 1500. 
CONSTRUCTION OF AN INDICAT

ING OR RECO RDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Ful1y illustrated. SCIEN

TIFIC AMERICAN SUPPLEMENT 1500. 
DIRECT-VISION SPECTROSCOPES. 

By T. H. Blakesley, M .A. An admirably 
written, instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE

MENT No. 1493. 
HOME MADE DYNAMOS. SCIENTTFIC 

AMERICAN SUPPLEMENTS 161 and 600 con
tain excellent articles with full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME
RICAN SUPPLEMENTS 720 and 7 9 3  de
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 

AMERICAN SUPPLEMENTS 844 and 865 
The machines can be run either as dynamo� 
or motors. 

ELECTRICAL MOTORS. Their Can· 
struction at Home . SCIENTIFIC AMERICAN 

SUPPLEMENTS 75 9. 761. 767. 64,. 

Price 1 0  Cents each,  by mai l  
Order throngh your newsdealer o r  from 

MUNN fA}, COMPANY 
361 Broadwa.y Now York 

© 1908 SCIENTIFIC AMERICAN, INC
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Class ified Advertisements 
Advertlsinl< in this column Is 75 cents a line. No less 

than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom� 
panied by 8. remittance. Further information sent on 
request. 

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

MUN N & CO. 

B U S I N E S S  O P P O R T U N I T I E S .  

HERE'S A LIVE ONE.-I can put the right l'eople in 
negotiation with an entflorprising munufactUTIllg' town 
of 30,000 people, who want a fa.ctory producing boilers 
for traction engines. and will use the output of a good 
large concern. Free site. good railroad facilitim�, no 
commissions. DO grsft-a strictly business proposition. 
Great opportunity for those wbo may wish to estllblish 
such a manufacturiu., business. }for part iculars ad .. 
dress F. F. B . . Box 773. New York. 

Inqniry No. 8681.-Wanted to buy motor plows. 

PAT E N TS F O R  S A L E .  

FOR 8ALE.-Tumer fireproof sbutter, U .  S .  Patent 
No. 896,176. A device constructed of two thicknesses 
of galvanized sheet steel, corrugated and built over a 
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Metal Works, Tampa, Florida. 
Inqniry N o. 8119.- For parties manufacturing 
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power transmission machinery and steam titters' tools. 
FOR SAL  'E.-Patent No. &9,778. Work bolder for 

sewing. For information address John J. Ehmann, 
877 South 13th Street. Newark, N. J. 

Inquiry No. 8846. -Wanted to buy an electric 
butcher band saw. 

FOR SALE.-Patent bottom rod with releaser. No. 
891!,377, for railway car brakes. A monev saver for rail
roads. Great improvement. J. M. Goodknight, 830 8. 
12th Street. Armourdale; Kansas City, Kan. 

Inqniry No. 8841.-Wanted laundry tubs. 

ptw<:'� f��:;'�r;::iI S:y��m�s�· 'JoU���.25ii;:s ':�f�� 
flood or frost. .Ii fortune to a live company. Address 
W. P. Spooner, Carlevale, Sask., Canada. . 

Inquiry No. S8ii2.-Wanted to have made a con
cave brass or copper refiector with focus of fonr or five 
feet. 

FOREIGN PATENTS f(;r meritorious and valuable 
inventions negotiated upon a contingent basis. A b·· 
solutely no fees accepted. ReferenceEi given and re
quired. L. Heury, 141 Broadway, New York. 

Inqniry No. S81)9.-Wanted to buy steel gray 
paint suitable for gasoline engines. 

F O R  S A L E .  

A GRAY IRON FOUNDRY, fully equipped and in 
operation. on account of the death of tbe managing 
partner. is for sale. The foundry Is 50 x liiO ft . •  solid 
brick wal l s  8J?d iron truss roof, bay on the east Bide, 
15 x U ft., used for core room, an addi tIOn on the west 
������:t�o�tr;��� �J���iri:I��J':tit��?�:�o���orlb�J: 
pat tern house, :lO x 50 ft.,  a. frame Office. 4 acres Of land and a Side track, located on tbe Soo Line. Minneapo]is. 
:���'y ��� fba��d�

a
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St. Paul, Minn. . 

grf:d\����:ag;n�
8:'�·.t;�::�"u��t!i�fe.

machinery for 

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

COlIPL'ETE LISTS of manufacturers In al l lines sup. 
plied at sbort notice at moderate rates. Small and 
special l i8tS compiled to order at various prices. Es
timates should be obtained in advance. Address 
Munn & Co., List Department, Box 773. New York. 

Inquiry No. 8863.--Wanted to buy machine to 
separate pecan nuts into sizes and dust the dirt o1f. 

A LIST O�., 1.500 mining and consuiting engineers on 
cards. A. very valuable list for circularizing, etc. ��t;�J,I��w t,�'i':ess Munn & Co., List Department, 

cI�!,ri\�!�y No. 8861.--Wanted to buy plant for dry 

M I SC E L LA N E O U S. 

UNITARIAN LITERATURE, including sermons and 
;:�:�lcla���:�

i
�r;�e���r��T�eg�,

aK�i�cation to Miss 

I nquiry No. 886S.-Wanted to boy nickeloid for 
buLtons. 

Inquiry No. 8869.- Wanted to buy straw makinl< machinery. 

k:r����hu�e'rs�
811.-Wanted to buy cbimneyless 

Inquiry No. 8892. - Wanted to buy a rotary 
vacuum pump. 

I nquiry No. SS93.-Wanted to buy a second· hand 
adding · machine. 

lnqniry No. 8S94.-For manufacturers of an auto
matic camera for making photographs on pin trays, etc. 
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with tbe heat. 
Inqniry N o. SS96. - F'or the manufacturers of 

earthenware vessels. 
Inquiry No. 8891.-For the manufacturers of the 

lit Lid on " can opener. 
Inquiry No.  8898.-For manufacturers of kites. 
Inquiry N o. 8S99.-For manufacturers of steel 

baUs used for cutting sapphires or jewelry and also 
corn crisp used in cleaning aud polisb.ing sapphires. 

Inquiry No. S900._For the address of Electric 
Service Supplies Co. 

Inquh'y No. S90 1 .-For the addreBB of the Elec
trose Manufacturing Co. 

Inquiry No. 8902.-b'or the manufacturers of an 
axJe grease InlOW!} 8S " Ironside." 

Inquiry N o. 8903. - For firms dealing in motor 
cars to suit Indian climate. 

Inquiry No. 8904. -Wanted to buy new or second 
hand machinery for making io bow type." mouse and 
rat trap Sprln�B and wire parts, single machine or tull 
outtlt. 

G!'::'1::,,�rBn�i�e ����CFor the address where Benz 

Thermostat, A. T. Ziegler . . . . . . • . . . . . • . . .  906,357 1 
Ticket holder, B. F. .l!Jmery . . . . . . . . . . . . . . .  906 002 
Ticket or receipt cutter, G. M. Rose, Jr . . . 906:295 'I 
Tie plate, B. J .  Coghlin . . . . . . . . . . . . . . . . . .  905,847 
Time indicating deVICe, So P. Thrasher . . . . .  906,956 
Tire and rim, bicycle, S. S. Adams . . . . . . . .  906, ) 82 
Tire guard, Saunders & Breitweg . . . . . . . . . .  906,304 1 
Tire protector, H. M. Leese . . . . . . . . . . . . . .  906,437 I Tire surface or covering, P. C. Hewitt . . . . •  905' 877 1 
Tire wheel, elastic, A: D. Foucart . . . . . . . . .  906,404 
Tobacco pipe, A. J. Madlem . • . . . . . . . . . . • .  906, 145 
Tool, combination, W. Wrigbtsman . . . . . . . . 906,180 
Tool, cutting, J. A. Hess . . . . . . . . . . . . . .  , . •  905, 876 
Tool holder, Marble & Hammar • . . . . . . . . .  905,898 
Tool holder, M. W. Murray • . . . . . . . . . . . . . .  906,263 
Toothpick boxing machine, O. C. Freeman . .  906,21 4 
Torpedo, P. J. Hedlund . . . . . . . . . . . . . . . . . . 906, 133 
Toy, wheeled, L. Townsend . . . . . . . . . . . . . . .  906,471 
Trace, A. Javelet . . . . . . . . . . . . . . . . . . . . . . . . . 905,881 
Track brace, H. A .  Oblinger . . . . . . . . . . . . . 906,267 
Track fastening and tie, W. J. Girard . . . . . 905,867 
Track sander, J. H. Hanlon • . . . . . . . . . . . • .  906,224 
Track sander, J. Schmitz . . . . . . . . . . . . . . . . . 906,308 
Transmitter bracket, E. S. McLarn . . . . . . . •  905,907 
Transom lift, F. B. La Belle . . . . . . . . . . . . . 905,887 
TrelliS, folding, I .  A. Brown . . . . . . . . . . . . .  905.983 
'l'restle, G. H. Smyth . . . . . . . . . . . . . . . . . . . . 906,076 
Trigger mechanism, E. F. Hedrick . . . . . . . .  906, 419 
Trolley contact, A. R. K. Lauder . . . . . . . . . .  906,038 
Trolley cut·out, C. C. Phillips . . . . . . .  , . . . . .  906,279 
Trolley device, F. A. Robbins . . . . . . . . . . . . .  906, 161 
Trolley wire hanger, W. S. Arnold . . . . . . . . 905,976 
Trough, stock, Drake & Hall . . . . . . . • . . . . . .  906,396 
Truck, B. Scott . . . . . . . . . . . . . . . . . . . . . . . . .  905,938 
lJ.'ruck, lumber, W. W. Green . . . . . . . . . . . . .  906,128 
Trunk display attachment, sample, Mendel 

& Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,050 
Trunk tray, W. P. Fitzgerald . . . . . . . . . . . . . 906,124 
Trunk, wardrObe, H. F.  von Ohlen . . . . . . 906, 153 
Truss, F. A. Lane . . . . . . . . . . . . . . . . . . . . . . . . .  905,890 
Truss, J. H. Windisch . . . . . . . . . . . . . . . . . . . .  906,350 I 'fube. See Gun magazine tube. 
'rube-making machine discharge nozzle or 

former, V. Royle . . . . . . . . . . . . . . . . . . . . .  906,297 I 
Tug loop, W. W. Plowman . . . . . . . . , . . . . . .  906,066 
Turbine, W. S. Elliott . . . . . . . . . . . . . . . . . . . .  905,858 
Turbine, J.  Hutchings . . . . . . . . . . . . . . . . . . . .  906,429 
Turbine, B. Ljungstrom . . . . . . . . . . . . . . . . . .  906,244 
Turbine blades to their carrying elements, 

attaching, S. Z. de Ferranti . . . . . . .  . 
Turbines ,  condensing apparatus for steam, 

G. Huguenin . . . . . . . . . . . . . . . . . . . . . . . .  . 
Turpentine cup, E. A. McKoy, 

906,400 

906,232 

906,057, 906,058, 906,453 
Turpentine gathering apparatus, E. A. Mc-

Koy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,059 
Type chase, J. S. Duncan . . . . . . . . . . . . . . . . .  906,397 
Typewriter shift mechanism, T. L. Knapp . 906, 497 
Umbrella attachment, B. M. Nye . . . . . . . . . .  906,456 
Vacuums,. mechanical production of high, J. 

Zeitlin . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  905, 973 
Valve, float controlled balance, C. Bross-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906, 193 
Valve fo� pneumatic tires, H. K. Raymond, 

906, 158, 906,159 
Valve operating mechanism, electromag-

netic, Struble & Coe . . . . .. . . . . . . . . . . . .  906,331 
Valve stem packing, E. P. Coleman . . . . . . .  906, 199 
Vats, manufacture of indigo-white prepara-

tions suitable for fermentation, A. 
Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,307 

Vegetable sliCing machine, J. J. Vavruska . 906,960 
Vehicle, W. G. Polsgrove . . . . . . . . . . . . . . . .  906,284 
Vehicle friction drive, motor, V. Bendix . .  905,91l0 
Vehicle, power-driven, C. Elkin . . . . . . . . . . .  906, 123 
Vehicle seat, W. Meredith . . . . . . . . . . . . . . . .  906,442 
Vehicle shock absorber, E. E. Lantz . . . . . . .  906.241 
Vehicle spring, W. W. Blair . . . . . . . .  , . . . .  905,981 
Vehicle, toy, J. M. Thompson . . . . . . . . . , . . .  906.955 
Vehicle, tram car or otber like, J. E. Anger 906,362 
Vehicle wheel, J.  B .  Barnes . . . . . . . . . . . . . . .  905,832 
Vehicle wheel, T. J. F'urphy, Jr . . . . . . . . . . .  905,866 
Vehicle wheel, W. Q. Kennedy . . . . . . . . . . . 905, 884 
Vehicle wheel rim, E. C. Shaw . . . . . . . . . .  906, 1 67 
Vehicle wheels , antiskidding tread for mo-

tor, W. A. F. McCallum . . . . . . . . . . . . . 906,OM 
Vehicles, device for detaching horses from, 

R. E. Lawrence . . . . . . . . . . . . . . . . . . . . .  . 
Velocipede, R. B. Robinson . . . . . . . . . . . . . .  . 
Vending macbine, newspaper, G. F. Pobl . . .  
Ventilating boot, W. P. Nolen . . . . . . . . . . .  . 
Ventilating cowl, T. E. Lewis . . . . . . . . . . . .  . 
Victoria and buggy top, J. W. Woolley . .  . .  
Vise, H. R. Christians . . • . . . . . . . . . . . . . . . . .  
Voting machine, F. Keiper . . . . . . . . . . . . . .  . 

906,436 
906,293 
906,283 
906,061 ! ;:g�:��� I 
906,385 
906, 434 

Wagon body and hli,y rack lifter, W. C. 
Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,349 

Wagon brake and lOCk, combined" Lyon & 
Skaggs . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  905,896 

Washboard, L. H. Percy . . . . . . . . . . . . . . . . . .  906,270 
Washing machine gearing, W. Sweet . . . . .  906,334 

Inquiry No. 8812.-Wanted t.() buy a ball nozzle Watch, stop, S. Fischer . . . . . . . . . . . . . . . . . . 906, 212 
puzzle. Water closet, J. W. McAuliffe . . . . . . . . . . .  906,053 

Inquiry No. 8814.-For manufacturers or 1m" 
porters of metal known as H Kaiserztum." . 

Inquiry No. 8S11.-For manufacturers of convex 
glass for pictures. 

Water closet, F. J. Torrance . . . . . . . . . . . . .  906,470 
Water closet bowls, etc . ,  temporary closure 

device for, H. A. W. Spencer . . . . . . • . .  906, 077 
Water elevator, compressed air, R. :1\1. 

Downie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906,395 
Water meter, S. I,. McAdams . . . . . . . . . . . . 905,906 

I nquiry N o. S81S.-For factory making paper out Water motor, H. Brown . . . . . . . . . . . . . . . . . . 905,838 
of peat. Water motor, F. O. Emrick . . . . . . . . . . • • . •  905, 859 

IBquiry N o .  S819.-For the manufacturers of 
stea.m air pumps such as are used on the Conrad steam 
cars. 

slo�'l,':\"Jb�.
o. 8880.-For manufacturers of portable 

Water motor, A. J. & E . E. Memmel . . . . . . 906,049 
Wattmeters, process and apparatus for test-

Whe���' J� ' D:-r·Be,::!��
ns 

. .  : : : : : :  : : : : :  : : : : : : :  �gg:� 
Wheels, p�eumatic tire for, C. S. & J. A. 

Challiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906,487 
Whip socket, G. F. Stanfield . . . . . . . . . . . . . .  906,324 

Inquiry No . S884.-Wanted to buy second· hand Window cleaner, II. J. Spoorendonk . . . . . . . .  905,945 " Gamometer Multigraph." Window lock, rolling, G. A. Gray . . . . . . . . . .  906,010 

Inquiry N o. �881). - For manufacturers of tbe ;:���: :�:�enl,if;e:ti1a���,
end:'J: Ifn'j��t : �g;;:��� : �II��

enoas Ball " like tbat of Mr. Lepere's-a man ill Window shade trimmer, J. H. Cly . . . . . . . . . . 906,387 
Wire bending machine, W. A. Perkins . . . . . 905,917 

Inquiry No. 8886.-For makers of bean barvest- Wire reel, J. Ziegler . . . . . . . . . . . . . . . . . . . . . 905, 974 
tng machines. Wire rope tran�portation system, A. Horner 906,230 

Inqniry No. 8SS".-For makers of sorghum mills ;���,,�������
er

Sh
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r
� : : : :  ��:5� and eV8f)Orators. Wrapping device for oranges and other arti-

Inquiry N o. 8888.-For address of makers of broom machinery. . 

w�v,%'bir'lak�'::;d ��d�;.�:�\e�t�es�UY a macbine 

cles, M. H. Ballard . . . . . . . . . . . . . . . . . .  905,978 
Wrapping machine, M. H. Ballard, 

905, 977, 906,483, 906,484 
Wrencb, G. A. Cutter . . . . . . . . . . . . . . . . . . . .  905,992 
Wrench, D. A. Lucas . . . . . . . . . . . . . . . . . . . .  906,040 

Inqniry No. 8S90.-For manofacturers of a milk. Wrench, F. A. Bronchain . . . . . . . . . . . . . . . . . .  906, 192 
Ing machine. Wrench, Mendenhall & Wonsmos . . . . . . . . . . .  906, 257 

Inquiry No. 8891. -·For manufacturers of a patent ii��
n
��id:S, �����l'�n '';i, ' ii;�';gi�r &. . F�;'ik: 906,326 

. Viae with an attacbment for boring small boles. I ner . . . . . . . . .  . .  . .  . . .  . . .  . .  . . . . . . . . . . . .  . .  906.191 

HOLIDAY SUGGESTIONS 
IN USEFUL BOOKS 

The Scientific 
American Boy 

By A. RUSSEL L BOND 
12mo. 320 Palles. 340 Il l ustrati ons 

: Price, $2.00 Postpaid 
This is a story of outdoor boy life, ""l!l<est.ing " 

I a r g.e Dumb�r o f  
diversions w h  i c b, 
aside trom affording 
entertainment, wil l 
stimulate in b o y  s 
tbe creative spirit . 
In e a. c h inst8n('e 
corn plete practical 
i n s  t r  u ct i ons are 
given for bu11ding 
the various articles. 

The needs of the 
boy camper are sup· 
piled by tbe di rec
tions f o r  making 
tramping o u tfi t s .  
sleeping bags an d 
tents ; also s u c h  
o t h e  r shelters as 
t
r
�:�. �o�

u
�:�in�ti�l� 

caves. 
1'be winter diver

SiOllS Include ins
tructions for mak· 
ing 51 i x kinds of 
skate sai l s  and ehzbt 
kinds of snow shoes 
and skis, besloes ice 
g��tJi8�

c
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peculiar 
Among the more instructive subjects covered are 
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including a Simple cantilever bridlle, are described. 
In addition to these, the book COnt ains a large 

number of miscellaneous devices, such as scows, 
canoes.lland yachts, windmills, water wheels and the 
like. A complete table of contents sent on request. 

The Scientific American 
Cyclopedia of 

Receipts, Notes � Queries 
11) ,000 R ecei p l s .  134 Palles 

Price, Cloth, $1).00; Sheep, $6.00 ; Half 
Morocco, 86.�0, Postpaid .  

This Is a careful compi· 
lation of t be most useful 
recelpts which have ap
peared in the ScienUj!c 
A11terican for more than 
���!t 

a
c;��'��� 'vllt�e t�� 

the subject of receipt. 
ever published. Over1,fl()() 
selected formulas are here 
collected, nearly every 
branch of the useful arts 
being represented . It bas 
been used by chemists. 
tecbnoiolZists and those 
unfam1l1ar wltb  tbe arts 
witb equal success, and 
has demonstrated that It 
Is a book which Is useful 
In the laboratory, factory 
or home. An al phabetical 

arrAIlgement. with abundant cross reference�, 

/ :�i�n�L!M o�a�&e ���� J��e�����uli::8 �er.��� 
tables of weil<hts and measures and a dictionary ot 
chemical synonyms. A ful l table ot contents will 
be sent on application. 

Experimental Science 
By GEORGE M. H O PKINS 

21)th Edition, Revised and Greatly En. 
larged. Two Octavo Volumes. 

1,100 Pages. 900, Illustrations. <.:Ioth 
Bound, Postpai d, $1).00. Half 

Jtlorocco, Postpaid, $1.00 . 
Tbls book treats on the various 

I n a popular an d 
S����l�� �� >;'pp}; 
ratus in detail. aoC' 
explains tbe experl· 
ments in f u I 1 ,  s ( 
that teachers, stu· 
dents, s n d  othec. 
��J:

r
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d 
r �� cf�{� 

make the apparatm 
and perform the ex· 
perlments wlthom 
difficulty, Tbe aim 
of the writer h a '  
been to render pby · 
sical experlmenta· 
tion so stmple and 
attractIve as to in· 
duce both old and 
rtO��W �?C:�J':eg��� 
profit. 
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children w i  1 1  Ond 
" E x p e r i m en t a l  
�cience ·' e x a c t l  y 
suited to b o y s  of 
scientific oc mechanical turn of mind. It. will fur
ni�h subjects for rational amuseIl'ent and enter· 
tainment, for many evening'S. AU inte1Hgeut per
sons ebould have at least an elementary knowled�e 
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for teachers, students. experimenters. and a l l  
otbers who desire a general knowledge of Pbysics 
or Natural Philosophy. 

The New Agriculture 
By T. BYARD COLLINS 

12mo, 31" Palres. 160 Illu strations 
Cloth. price, $2.00 

This new and valuable  work sets fortb the cbanlles 
which have taken pillce In Americau agricultural 
methods which are transforminR" farm li fe.formerly 
so hard, into the most ind·ependent. peacelul . and 
agreeable existence. Ftum life to-day offers more 
�gr����:t��6r���d

a
ft fs1Yca'llr;�O�'t lr���

o
�ro

i
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desk. Tbe 'present work Is one of tbe most practl. 
cal treatises on tbe subject wh ich has ever been 
issued . 

The latest and best book ou the subject. Con
tents : 1. The New Call to tbe ]·arm .  - II. 'l'he 
New Soll -Irril<ation.-III. The New Fprtl l i z.tlon , 
-IV. 'l'be New Transportatlon.- V. New Interest •. 
- VI. New CreatioDB.-VII. New Vaneties.- VIII . 
New Practice.-IX. New Machlnery.-X. The New 
lns plratlon. 

MAO(C Stag e I l l u s i o n s  and S c i e n t i fi c  D i v e r· 
s i o n s ,  i n c l u d i n g Tr ick  Photog raphy .  

Compiled a n d  Edited b y  ALBERT A. HOPKINS 
With ao Introductlon by Heory Ridgely Evaos 

La�f�n�ct1r:;;agt��el�Uj��;nj'i� ll!���ra-
Price $2.50. 

Tbls work appeals to 
old and yannI< alike, 
and it is one of the 
most attractive boli. 
day books of tbe year. 
'l'be illusions ar� inus· 
trated by tbe bi�best 
c1ass of engravings, 
and tbe exposes Of the 
tricks are. in runny . cases, turnisbed by tbe 
p r e s t l d i g l t a t e u rs 
themselves. Conjur· 
Ing. large stage illu· 
si o ll s. fi r e - e a t i n g .  
sword s w a l l o w i n �, 
ventriloquism, mental 
magtc. ancient mallie. 
automata. c u r  i 0 u s 
toys, stage etreets, pho
tograpn lc tricks. RLd 
the project ion of mov· 
�ir w��

o
�����R,�� 8�� 

l l lustrated. makln!! a 
band�oroe voiume. It 
is tastefully P rl n t e d  
and bound. A cknow1· 

�e:k t;;n ��i/i��fession to be the Stundard 

A Complete Electrical 
Library 

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

rary of tb e best books 
on Electric ity. Put 
up In a neat foldlnl< 
box. a s  sbown tn cut. 
For tbe student , tbe 
amateur. t h e  work
sbop. the electrical 
:��lnceo1fege�� h C2!� f�1�6�� �ve books, as 

Arithmetic of Elec
tricity. 162 pages, $1.00 

rs1
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How to Become a 
Successful E l e c t ri
Cian, � pa.e.. $1.00 

Five volume<>, 1,],01 Pa(/e8 Standard E I e ctrical 
and over t.E5 iIl1"'trations ��fg!�n�ry: � �"{3�&l 

Electricity SlmpllOed, 172 pages. . . . • . ' . $1.00 
A valuable and indispensable addiUon to every lib.-ary. 

OUR GREAT SPE( : f A I,  OF FER.-We wIU 
send prepaId tbe above five volumes. handsom�ly 
bound in blue cloth with silver lettering. and I.U
closed In a neat foldlnl< box. "" sbown in the llIus· 
trat ion . at the !;peci a l  lt educed Price of 
$1).00 for the com o lete set. Tbe regular price of 
the five volumes is $7.00. 

Home Mechanics for 
Amateurs 

By OBOROB M .  HOPKINS 
Author of " Experinlental Science." 

12mo. 210 Pages. 320 1Ilustrations. 
Price 81 .1)0 Postpaid. 

The object of t b I s  
book I s  t o  furn ish tbe 
amateur with sugges
tions whereby be may 
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can make tbe expert-
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most noted amateur ex
yerimenter in America. 
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ture amateur. 
It deals with wood· 

working. household ornaments. metal·working, 
:���t��:I�:���y!��

i ��;d S�!�!r 
w
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telescopes. microscopes and meteorologtcal inst.ru
ments, electriC chtme8, cabinets, bells, nig.llt l i e hts. 
dynamos and motors, el ectri c light, and an eJec·trl · 
cal furnace. 

Holida} s and evenings can be profitably occupied 
by makin� useful arti cles for tbe bome or in the 
building of smal l  en�ines or motors or SCient i fic in· 
struments. 

Sci ent i fi c  American 
Reference Book 

1 2 mo. 1)10 Pages. I l l ustrated. 6 Colored 
Plates. P" ice $1.1)0,  postpaid 

'l.' be result of the quer
ie� of three generations 
of reader� and COl respon
dents is crYBlal lizpd in tbis 
bOOk, which has heen in 
Cuurse of preparation for 
b:�nt�� v �

t
r
i
; ifa�1f:"a�� 

bu�iness man. It d e  n. l  s 
wltb matters of interest 
��n��T���&i)·f��t�� a���� 
. much rr;ore complete Hnd 
m o r e  exbaustive t h n n  
anything of the · k i n d  
wh ich bas ever been 8t.  
tempted. The " SclehtUlc 
American R e f  e r e  n c e 
Book" has been compilecl 
�r;�r:�Df

i
f:o��:n��u

w
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na� been revised by emIn
ent Eltatisticinns. Jnfor
matlon ba� been drawn 
from over one ton of Gov
ernment reports alonfl'. It 
is a book of everyday ra
tereonce-more useful than 

an encyclopedia, because you wtlJ find wbat you 
want in an instant in a more condensed form. Sixty 
yaars of experier.ce alone have made it pos�tble for 
the publ isbers of t he  SCIENTI FIC A"Elt I C.AN to pre. 
�ent to t be  purchasers of this book a rernarkN.hlA 
alll<l'egation of information • . 

MUNN fA CO. 361 Broadway. N. Y. City 
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T H U R M A N 'S 
Portab l e  El ectr ic Vacuum C l eaner 

trTu'i:prgo�i .f.�.fi1tu��:;�igrfii�:'��� g1
e
tr�����

d ��::�� 
tng Mac:'linery, atter years of experience in designing, 
building and operatinll tbis class of machines . It b as 
the most advanced and impl'ovei1 features Known tl) elec
tric portable cleanine. Is light. operated lJy t he house .. 
maId. mecnani'.:-aily perfect, easily portable, built t'J la�t. 

VACUUM PUMP CREATES A BSOLUTELY 
CONSTANT S UCTION 

tbrou::;b cleaning apparatus to dust tank, efft!ctive ly removintr � I1St, rlirt 
grime, moth eggs, vermin, etc . ,  from floors, rugs, carpets, dr:l.perics. �tc., 
without befl.ting', hrushing or injury. It accompllsht's by one pro;;ess 
8w�eping, renovating and dusti ll;:?: at thp same time, and is 
THE LATEST I MPROVED H OUSECLEA NING 

A PPARATUS 
Can be operated in :tny building wired for  electric li�hting and more 
tban saves its cost in labor, wear and tear ill a short time. 

Tools for special 'l ork: Sbir and stair edg-e, tapestry, upholstery, tuft 
button, wal l ,  wood, floor, clothes face and oody m'ass!lge and many 
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es
i�Te;i�r 'll����� (If c1o?aner!>. Price forThurman Portable Electric Vacnnm Cleaners direct 

cnrrent, $1 50."U; a1t!!1'llfl.tiog current, t1 65.no. Sent 00 one week's trial ; 
money refunded if not as represented. Cablogue nnd price list fret!. 
Get the best when purchasing-. 

GENERAl COMPRESSED AIR & VACUUM MACHINERY CD. 

4441 Olive St .. Dept. H. St. Louis. Mo. 

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

I li E ,; LOR E  �I A (· H I :o. E  A�J) "1'.UI I' I " 1I ('0, V ' O  lIamtiton "" _0'  ( h,' \ (· Jnnd.  o. 

Corliss Ena-ines, 'Brewers' and Buttlers' Macb inery. THE VILTER M F'G. CO . •  899 Clinton Rt •• Milwaukee. WI •• 

MODELS .t. E X P E R I M E N T A L  W O R K .  
Inventions deveioped. Speclal l1acblnery. 

E. V.  BA l l lAR D .  24 F ran klort Slreet. New York.  

RUBB ER Expert Manufacturers 
Fine Jobbing Work 

PARKER. STEARNS lc: CO •• 228-229 Soutb Street. New York 

DESlGNS. 
Box . G. A. Krutscbllitt . . . . . . . . • . . .  , . . . . . .  . 
Glove, I. Oli ver . . . . . . . . . . . . . . . . . . . . . • . . . . .  
:\ledicine dropper, O. l,1""', Hall . . . . . . . . . . . . .  . 
Neck\vear fabl'ic J.  E. Kil'uel'g . . . . . . . . . . .  . 
Picture, framed, A. Abbaticcbio ' . . . . . . . . . .  . 
Work stand . L. J. Heffron . . . . . . . . . . . . . . . .  . 

TRADE MARKS. 

39, 682 1 
; m , 685 
39. 683 
39.686 
39.681 
39. 681 

Absinthe . Vell·Picard & C ie . . . . . . . . . . . . . . . .  71 . G31 
Ale,  giuger, "" es terll Coca Cola Bottliug Co . 71 , tiU5 
Antiseptlc powOeL's for external use, U. F .  

Schmid Chemical Co.  . . . . . . . . . . . . . . . . . .  7 1 . 62 7  
Bacon ,  Kinga n  & Co . • • . . . . . . . . . . . . . . . . . . . .  7 1 , 067 
Batteries, telephones, and insulated tape, 

dry. Hibbard, ::;pencer, Bartlett & Co . . .  7 1 ,685 
Beer, A k tiellUl'aUel'ei zurn LOWell bl'au in MUll-

cben . .  " . . . . . . . . . . . . . . . . . . . . . • • . . . . . . .  71 ,676 
Beer, Dayton Breweries Co . • . . . • • • • • . . . • • •  7 1 .671:) 
Beer extrac t , root , 'Vise Mfg. Co . . . . . . . • . . .  7 1 , 696 
.Beeswax , .E.  A . .Bromund . . . . . . . . . . • . . . . . . •  7 1 , til� 
Beverage, nOll-intoxicat ing malt, Lauritzen 

Malt Co. . . . . . . . . . . . . . . . . . . . . . . . .  7 1 . 6�6. 7 1 . 687 
Beverages, certain, J. Costello . . . . . . . . . . . . .  7 1 , G57 
Bird fuods, A. engley . . . . . . . . . . . . . . . . . • . . •  7 1 , tii:S5 
lll'alldy , cognac ,  1:'. Frapin & Co . • . . . . . . . . •  71 , 661 
Bread, Lafayette Haking Co . . . . . . . . . . . • • . . .  7 1 , U.,la 
C anued vegelalJles, 'Y. Larsen . . . . . . . .  0 • • •  0 7 1 , t:H:-::l 
Canned vegetables and sauerkraut, \V. Lar-

sen . .  0 • • • • • • •  0 . 0  • •  0 0  • • • • • • • • • •  * . 7 1 , 045 , 71 ,646 
Canned vegetuules, sauerkraut, and puree of 

peas, "IV . La rsen . . . . . . . . . . . . . . . . . 7 1 , 62ti, 7 1 , 647 
CarOou paper and inking riliuon , Oliver Type-

writer Co.  . . . . . . . . . . . . . . . .  0 • • • • •  0 • • • • • • 7 1 , 671 
Chemic.:!l prevaratioll , cettain, L. \V. Lewis . 7 1 , �8 
Chemical preparatiolls, certain, �l anhattan 

Disin fec t ing Co . . . . . . . . . . . . . . . . . . . . . . .  . 
Chocolates , H. D. Foss & Co . , IncorpoL'Uted . 
Cigar's, P avoll Alvarez & Co . . . .  , . .  , . .  7 1 , 6Utl, 
Clover, grass, millet ,  aud mixed seeds , V. I. 

7 1 . 648 
7 1 . 6:l\i 
7 1 . 61 1  

Bushnell & Co . . . . . . . . . . . . . . . . . . . . .  _ . . .  7 1 .G19 
Collars made of textile faln'ic, Square \Vear 

Collar Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 . 69 1  
Cookers, fireless, J. W. M i l l e t  Co . . . . . . . . . . .  7 1 , 699 
Cotton fabrics, rep, S .  Guggeuheimer, Hosen-

berg & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 . 689 
Dextrins, COI'Il Products Refining Co . .  0 • • • • •  7 1 , 656 
Feed, glut�n, Corll Products Refining C o  . . . . .  7 1 , 664 
FloJl', \vheat , H uegely j\filling Co . . . .  * • • • • • •  7 1 , G25 
Garters, W. S. I,"'reeman . . . . . . .  * • • • • • • • • • • •  7 1 , 6�-! 
Gum, cheWing , O .  D. Jones' . . . . . . . . * • • • • • • •  7 1 , 6-1-0 
Heating apparatus,  certaiu, Isaac A. Shep-

panl & Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 . 672 
Hot water bags o r  bottles and fountain 

syringes. U uited Drug Cp • . • . . . . • • . . . . •  7 1 . 700 
Ice cream cone waffles. G.  M .  Siefe . . . . . . . .  71 .653 
Lamps of all kinds, electriC, Economy Elec-

tric Co. . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 . 681 . 7 1 . 683 
Laxa ti ve and remedy for constipation and 

ill disease:; of the alimentary canal, 
Pansy Compound. Co . . . . . . . . . .  � , . . . . . . .  7 1 , 268 

Leather. sole • .  J.  M .  Delaney & Co . . . . . . . . . .  7 1 . 622 
Liquid for destroying germs and Insects, 

United Chemical Co. . . . . . . . . . . . . . . . . . . .  71 . 6 1 6  
Liquid prepum tion:;, ointments, and powders 

for the compl exion , A. Mol ler . . . . . . . . .  7 1 , 650 
Liquid remedy for lJrolapse, fistula,  blind, 

bleed ing , 01'  protl'uding p iles , M .  H. 
Cru\vmer . .  , , . . . : . . .  , . . . . .  * • • • • • • • • • • • •  71 , 621 

Macaroni, Atlantic �lacal'oni Co . . . . . .  , . . . .  ; ,  7 1 , 608 
Magazines, N a tional Association of Station-

ary Engineers . . . . . . . .  , . . .. . . . . . .  " . . . . .  7 1 , 669 
.l\iassage vibrators and applicators , electL'ical-

Iy actuated. Standard Electric Works . . .  71 .699 
Medicine for ailments of the bladder, F. A. 

Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 . 620 
Medicines for internal use, Gebe & Co . , Ak-

tiengeseJ lscbaft . . . . . . . . . . . . . . . . . . . . . . . .  7 1 . 638 
Metal polishing material,  M .  Edson . . . . . . . . .  7 1 , 659 
Milk,  Franco-American Ferment Co . . . . . . . . . .  71 ,637 
Moccasins, Sawyer Boot & Shoe Co . . . . . . . . . .  71 ,690 
MutHer and chest and back protector, COlli-

bination. L .  Abraham . . . . . . . . . . . . . . . . . .  7 1 . 675 1 
011 JJter

.
s: . .  ����d

�.
r
� . .  ���g

� . . ����
u
��

ct
����� 7 J . 673 

Oil. lucca olive. P. L. Favale & Co . . . . . . . . . .  7 1 . G36 

E L EC T R I C  G O  0 D S.-BII< Cat. 3 cts. Want Paint. Dunford Roof & Bridge Paint M anu· 
Altents. Oblo Electric Works. Cleveland. O. facturlng Co. . . . . . . . . . . . . . . . . . . . . . . . . .  71 . 658 

H O E F T &.. C O M PA N Y  
Die Makers. Maehlnl8t8 and Machinery Builders 

l:W Michigan St., Chicago, U. S. A. 

DIE M O DELS SPEC I A L  
W O R K  T O O LS MACHINERY 

I f  DHute III metal .  we call maKe I f .  
' \ 1. 10 :\ .\1. " 1' , UI I ' I " ; .\:\ 11 EL M'T H I(· \\ 41 11 1.: '  

IdS�t:,P S • • J(.'ff('r,",ulI  !'o'lre c t o  C hh' lll!'u. I I I .  

M 0 0 R E :4 1  pl'it�l .\lach i n t� )  y,  }) IP�.  'l\,ol�. )!udeb, i\lt!tal �}JeCI,lJtJ elol, J !l Vellt lntl� perfected.  
IlL C O .  IlUli l\lI.l lUIII J.r.nd.:l i n  :-"I r,'('h. ( h h ,,� • •  * 1 . !'oi. -\, 

Te legraphy Circubt free. Wonderful aut.omatlc teacher. 5 stvies 
*2 up. OMNIGRAPII 
CO., Dept. 52. 89 Cort. 
landt St., N ew York. 

Paints , ready-m ixed, N . Z . Graves Co . . . . . . .  71 , 668 
Pianos and organs, Weaver Organ & Piano 

Co. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  71 . 694 
Powder , bor a ted talcum, G, F. Smith . . . . . . .  71 ,615 
Printing and wrapping or uncalendered pa-

per. Blake McFall Co . . . . . . . . . . . . . . . . . . .  7 1 . 677 
Pycographlc penCil. Flemish Art Co . . . . . . . . .  71 . 607 
Remedy for certain diseases, B . . J. Kendall . 7 1 , 642 
Remedy for ex te rnal use, Fountain Medicine 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 . 623 
Remedy for f,easickness, A. Riesz . . . . . . . .  71 , 651 
Ribbons . satin . 1. & E. Stim . . . . . . . . . . . . . .  7 1 . 692 1 
Rubber pack ing , New Jersey Car Spring & 

Rubber Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 . 670 

��I�' a��I�iI�n�i�ed · pi��� · g��d�: . S��q��:��: 7 1 . 614 

nR Silk Mills . . . . . . . . . . . . . . . . . . . . . . . . . .  71 .693 I Soap ,  bora ted sk in, Gerhard l\feuuen Chem ical I Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 . 662 
Soap of all kinds and washing powder, 

;iames Pyle & Sons . . . . . . . . . . . . . . . . . . . .  7 1 . 664 
Spices and flavoring extracts, ground, Jones-

Paddock Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 . 641 
Spray Ouid for fmit trees. W. Cooper & 

Nephews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 . 620 
Syrups, blend Of cane , and maple, Towle Ma-

ple Symp Co. . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 . 654 
Textiles, certain, China & Japan Trading Co" 

7 1 . 655. 7 1 . 678 
Tobacco. smoking, A .  Stras�bu_rgee Co . . . . . .  7 1 . 6?! I Tonic apel'Jent wme, U. VOl SIll • • .  *_ • • • • • • • •  7 1 , 632 
Tree"i, spray for fruit, W. Cooper & Nephews 71 ,633 
Typewriters and parts thereof, �"'ox Type-

writer Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 , 660 -
Wafers. F. Marchiony . . . . . . . . . . . . . . . . . . . . .  7 1 . 649 
WaShing machines .  and parts thereof. Hib-

INVENTORS bard, Spencer, Bartlett & Co . . . .  , . . . . .  7 1 , 663 
We manufacture M E T A L  Washing powder, James Pyle & Sons, 
SPEC1ALTIES of all kinds. 

. 
7 1 . 665. 7 1 . 666 

to order ; largest equipment ; 
Wv.tch.es, E. Howard ,\\ratch Co . . . . . . . . . . . . . 71 , 680 

lowest prices. Send perfect sample for F R E E �rh�s�y, st.·aight ,  Rugby Distillery Co . . . . . . .  71 , 630 
low estimate and best eXj>en advice WhISky, str�ight and blended, John T. Bar-
THE EAGLE TOOL ,"0. ,  Dept. A .  CinCinnati, 0 .  Whi��;, &;.t��);"gh·t· ·b���b��· ·a�d · ·st�.;ight · ·rY';' 

7 1 . 617 

ROTARY PUMP::::; AND · E N  G I N E  S Whl�ky�·st�!i�§'t
So

::e ��;d ·bi��d�d · �j,� ;- ' B: · J: 7 1 . 624 

Their Oriltin and Developm ent.-An important series of Semmes & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  71 . 652 
papers lP-vinl! a bistorical r�sume of tbe rotary pump I Wire ropes. Waterbury & Co. . . . . . . . . . . . . . .  71 .701 and enltme trom 1588 and 1I1ustrated with clear draW- 1 
lugs showing the construction of various forms of ��':EM,nE'ki�p;m:9. � 1 

i
iW:ti

a
:in�· p�?�:

a
lO'��n�� LABELS. 

each. For sale by Munn & Co .  and all newsdealers. "Bruguier 's Violet Talcum .Powder, "  for tal-
Cum powder, C .  E .  Maler . .  , . . . . . . . . . . . .  1 4 , 538 �at�dPa' .. wrlte to-daY FREES - h I "Clark 's  Chpmical Sprny , "  for ft chemical klssmg. - for qua spray for trees, vines, etc . ,  Clark Chem-from ·l�S 'f90� Book Ical Spray Co. . . . . . . . . . . . . . . . . . . . . . . . . 14. 536 "O!��:lD 

Howt. make DloneYbreedinc Squa:s ''Clarks Solutio!l . "- for a remedy for diseases 

PLYMOUTH kOtK SQUAlC CO, 361 Howard St, 11811"01e • •• "cr S�ra�
e
Co�

k
�� . .  �� . ����l�: . .  �

l
.�l�� . .  ����.

i
��� 1 4 , 537 

"Innt'rsbu . "  for inside shoes for tires, Inner 

!�!!! !�: �:!.!�r���!::! �do ���!� � " Re���o�s T��ff��·, " ·  
. idr' 'c'o'tfees ,' 'R��t�� . nr·o·s·. 

1 4 , 54() 
mechanical parY. Tank, Lamp, Regulator, eto. at low prloell. CO. . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 , 5�5 
Over 26,000 in US',Dot one failure. LAMPLESB BROODER " Royal Turban. " for cigars, Schmidt & Co . .  1 4 , 534 
:!!�::�r.ouwon�t:-r. t

o
c;mo:.lete PIaDa 0111, 26 oem. to " �Shur-Ho]d' Patch , "  for patches for tires, 

H. 14. SHEER. 512 Hampohlre St . •  QUINCY. ILL. Inner Shoe Tire Co. . . . . . . . . . . . . . . . . . . .  14. 539 

"Hood's Buttermilk , "  for buttermilk ,  H. P. 
Hood & Sons . . . . . . . . . . . . . . . .  2 . 395 

PRINTS. Your Own 
__ ,",-,-"o�;;-;:;-;;::: __ ;:;_ .. book, newspaper. PreHs $5. 

monpy. Print for others, 
ru]e� sent. Write fae

paper, etc. Conneftieut. 
"Uji . " for teas and eoifee5'. Renfro Bros. Co. 2 ,:m4 I "Worth ington 's.  Ben-Hur Good Strong BI.Rll-

�T ELE--S- CO P E�N D F O " 
• C A T A L O G U E  

W. & D .  M O  G [ Y. 
. B AY O N N E  C I T Y N J  

ket ."  foe bl ankets . Geo. Woethlngton Co . 2 . 39G ; 
I 

--A---
p
-el-·

n
-

t
-
e

-
d

--
CO

-
P
-

Y
--

O
-

f
--

t
-

h
-

e
--

s
-
p

-
ec

-
i
-

o
-

c
-
a

-
t i

-
o

·-
n

--
.
-
n
-
U

--
d
-

r
-
'

-
W

-
I
--
ng

i 
of any patent i.n the foregoing list, or any paten t I In print issued since 1863, will be furnished from 
this office tor 10 cents, provided the name and 
number of the patent desired and the date be 

Any 
Get 

Business Man Can 
Our Expert Advice on 
PowerWagons 
W ithout Cost 

In presenting the Grabowsky line of power 
wagpns to the business men of America, we have 

not o nly produced a car that stands alone as tbl! 
only practical commerci .. 1 car on the market-

But we have also. at an enormous expense. gathered a 

staff of experts to aid business men in solving their de

Ji"ery problems and se lecting a car best suited to their needs. 
The Grabowsky Power Wagon is the natural result ot an 

overwhelming �ema.nd for a reliahle commercial car, o
.
ne 

which will insure continuous service, is simple of operatlOll 

and in expensive to maintain. 

Us mechanical features are a series of independent quick detach· 

a ble units. The power plant under the hood can be take.n ,?ut 
and replaced in fifteen minutes. The thermo-syphon r!,dIahll l,:  
system with emergency co!,densing chamber preve!'ts superheat· 
i n g  and is a feature found 111 no other car. The qUIck detac!'able 

a double ign ition system that can be connected and dlsc<?"· 
by a master plug, · and many other mechanica l features WhICh 

are origlUal with us. make the Grabowsky Power Wagon the only 
praclical commercial car wbich is commercial iu every respect. 

Our Experience at Your Co m mand 
O u r  expert service bureau has more authentic information o n  the 

operative and maintenance costs of commercial cars than a ny 

other body of men affiliated with the industry. We will gladly 
advise any business man. without charge. the advisability of 

employing Power Wagons in deli� .. ry. trucking or passenger 
service, and when furnished complete in formation regarding 

your present equipment, will sub m i t  R true comparative 
statement. regardless of wh.,ther it favors Grabowsky Power 
Wagons or your present equipln e n t .  

W r i t e  today f o r  information blankto 

Grabowsky 
Power Wagon Company 

S.,rvlce Bureau 
78 Cham plai � 51- , Udroit, Mich . 

Stalldard Ma1l,,/acturl'Y's A .  M. C. M. A .  

W e  will exhibit i n  New York 
only at Grand Central Pal· 

ace Auto Show, 
opening De

cember 
3 1  

-------- -- -- _._---------

American Homes and Gardens 
gives its readers the experience of experts in �olving the most difficult 
HOME PROBLEMS. It is a thoroughly practical m agazine, having the 
word " Home " for its keynote. 

HOW TO BUiLD THE HOME 

Floor plans and 
·
details of construction of houses of moderate cost as 

well as more pretentious mansions are a feature of each issue. 

HOW TO DECORATE THE HOME 

The most e xperienced decorators in the country describe how the best 
and most artistic results are attained from the point of expenditure. and 
the more important one of satisfaction .  

HOW T O  PLAN A N D  LAY OUT THE GARDEN 

The frame of the House-picture is the garden. and success i n  its treat· 
ment means that each tree and shrub is correctly placed as well as properly 
grown . hence this department will be found most h elpful . -

OUTDOOR LIFE AND AMUSEMENTS. ARTICLES ON HOUSE INDUSTRIES , 

every phase of country life i s  authoritatively discussed from month to 
month in its pages . " American Homes and Gardens " is con ceded to be 
the handiiomest magazine published in America. Its beautiful cover printed 
in colors changes each month . and is always a work of art. Subscription 
price, $3 per year. If we receive your order for a year 's subscription now 
we will send you the November and December. 1 908.  numbers free ; in  
other words , fourt een months for price of a year 's SUbscription . 

The Season's Best C l u b  Combinations 
Scientific American o r  American 

Homes and Gardens . . .  
Review of Reviews . . . . . • . • . . . .  

Scientific American or American 
Homes and Gardens 

Review of Reviews . .  
World's Work 
Everybody' s  MaC3zine . . . . .  

Scientific American or American 
Homes and Gardens 

Everybody' s  M agazine . . . 
World ' s  Work • . . . . . . . . . .  * • •  

$3 .00 1 3 00 r $4:.45 
$6.00 J 

$3 00 1 3 00 I 3 00 \ $6.80 1 50 I 
$ 1 0 50 J 

$3 no 1 
1 50 , $5 35 
.l OO i • 

$7 . 50 J 

Scientific American or American 
Homes and Gardens 

McClure's  Ma2azine . 0 • • • • • • • • •  
Review of Reviews , . . . . . . . .  . 

�cieotific American or AmerlcaD 
Homes and Gardens . . . _ 

World' s Work . 
Delineator . .  

Scientific American or American 
Homes and Gardens 

M c C l u re ' s  Magazine. 
Woman's Home Coo1Danion, 

1 $t�� ! $5.35 3 .00 ( 
$7 50 

$3 .0'1 1 3 (10 , $5 10 .!:.oo r • 

$7.00 J 

$3 .00 1 . 50 $4 60 1 25 • 

$5 . 75 
After February 1. 1 909. 2 5c. must be added to combina. 

tions including Woman's Home Companion. 

CEMENT BOOKS How to Use PoTlland Cement 'i;;r: Add ress Munn & Co .• 361 Broadway. New I 
low Concrete Block Building Construction, SOc. Sent postpaid. ' ventors tor any ot the lDven tions named lD the tor€'· otrllction. 50e. ; Reinf"r"d

'
conc��;

c�::'::t!��di,;�� ; �o
o't l Canadian patents mar now be obtained. by tbe In. ,- MUNN & CO . ,  36 1 Broadway, New York .City 

EMENT AND ENGINEERING NEWS, Chicago, l I I . l �d��.lI�unn F;;r C:�rmMl 'ir:!'aI;���
erNe�

ar�����... I.'::==::;:::=====================================:!J 

© 1908 SCIENTIFIC AMERICAN, INC



IE MANUFACTUR[�MOULDm 
. rSPECIAL RUBBER-GOOD5,OF 

DESCR IPT ION, AND CAN FURN I 
ANY SPECIAL RUBBER ART ICLE 

TO YOUR SATISFACTION, 
\\tLTING & PAC/{fJrc' 

91-93 CHAMBERS-STREr.l �b 
N E.W YORK: 

�.; ��.�LA .�U"!'�''!..' ''': . MODERN ELEGTRIGS 

ctlll-. I I  Tbat wonderful Electric",! i\lagaLtne 
for Everybody." A spleudld monthly 
for the e.s:perimenter and the amateur. t':j The " How to Make It" mnp::uine. �_�_t:_::Il_i:=I!C_�_II_W_�_K!l_III_;!.'. 
fir!f����t� :u�f��

I
;�red���Ic�est:: 

Wtrelesa than all the o�her electrical 
magazines combined. Are you surprised 
that it leads' 

MODERN ELECTRICS bas ltJo own 

��
r
°!fe��rl::l

e
!��8

de
fi:t�n!hi':b

a
���:�: 

f���d ��Dtr:e!
a
��tlar:

hewfr:Fe:i�el� 
�raph and Laboratory MOlests each 
month. Best photos get ,3.00. The 
HOracle" answers all your questions 
ftii.oo'�

ire
�:;

s
i�n�t��

e
�1.��·6:n�cia; ,1 .50 fore�n. Sample copy 10 cents . 

. _ u.""''''" _ ___ ._ ... ..... _.. ll odern Electrlc8 ]"ubUeatlon 

�. e-a;;�,-.Hi 1Z1riJ ..... 84- .. West Brondlfny, New York City 

Eureka Motor 8uggy 
mark���
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go to pieces in a season - lasts tor years . Oper-
$6 0 0  ���

s 
��s�

n
�-r!� and up ordinary auto

mobile. Climbs 
hills , goes over 
any road - mud· 
dy, rough or 
s a n d y, a n d  
speeds U I>  to 30 
miles per hour. 

Consider This Equipment 
1 2  h .  p., 2-cylinder opposed 4-cycle. sir-cooled engine ;  double 
drive ; best; ball bearing axles ; wide auto seat ; tull leather 
quarter. three bow top and back curtains; rubber side curtains ; 
best quality hor n :  2 brass oi l lamps; mud fender and runnin( 
boards. It'e guaranteed. W rite for testimonials and cataloK"ue. 
Special Offer to Agents. 

EUREKA MOTOR BUGGY MFG. CO. 
Dept. I. St. Louis. Mo. 

wit h  our Automatic Adjustable - Stroke Center 
Pu ncb. Has knurled adjustable screw cap, which 
reg ulates stroke. A ccurate 
a.nd Quick work t10ne with-
g�\"e���:����seitW���f�� 
parts are b ardened. d u rable. and easily accessible for 
rn

e
ii��rla�1l;a���l a��d�t �r� ��

e
t���o�����

r
:fJ�8t ed for medlulD stroke. Price $�.OO. 

SeM tor 232 page catalog No. IS-B. 
T i l E L. 8. STA R RETT CO., A t b ol, 1\18 ••• • U. S. A. 

D ltA PER' S 
Record i ng  Thermometer 

Traces automatically a correct and 
continuou. record In Ink of the tem
peTature on a graduated w eekly chart. 
Made in two sizes, aDd �tandard'zed 
and full. guaranteed. Also other 
weather recording instruments. 

T H E  DRAPER MFG .  C O .  
1 5 2 Frn nt St . ,  N e w  Y o r k  

LV"KI� 
TAPES AND RULES 

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

Catalog No. 16. 
L U F K I N  R U L E  C O. 

Sag i naw. M i ch . . U .  S. A.  
�ew York s u d  London. 

'H The B all TfJl..nsm iss ion ri " I[I I � I��\I- Automobites &MotorBoats ·I��I-) U N E W  YOR K G E A R  WORKS. I '56 R E. £ N PO I N T  A v E  B�OO t< LY N . N  y 

Scientific America.n 

Tbe HOWARD is a �ift for a lifetime. 
When you give a man a H OWARD watch you leave 
no question of your intention as to qualit)'. 
Once and for all  it is tbe best tbat money wili  
buy. 
In colUparison to tbe HOWARD tbe selection o f  
any otber wa tch m u s t  appear in tbe l i g b t  o f  a 
makeshift a n d  a com'promlse. 
Tbe HOWARD bas a history of wbicb every Amer. 
ican sbould be proud. 
It was the fi rst American watch. It is the fi n est 
practical timepiece in the world and has held 
tbat place for upwards of seventy y ears. It has 
been carried by our distinguished men from 
Dan iel Webster's day to our own. It is recognized 

Howard 
Watch 

b y  t!- . world's scien tists. It was awarded a cer
ti6c: (e of the fi rst cl ass by tbe International 
_ _ _  :: onomical Observatory at Geneva. It has been 
the choice o f  our men of action from Fremont 
to Peary. 
The HO WARD is the best watch investment. It 
will never be comluon . It will never be at a d i s ·  
count. It takes a given t i m e  to produce a How
ARD-and not every j eweler can sell you one. 
A HO WARD Walch is al ways worth what you pay 
for it. The price o f  each watcb-from the ' 7-
jewel in a fine gol d-6l1ed case (guaran teed for 25 
years) at $35 ; to the 23-j ewel in a '4-K solid gold 
case at $1 50-is fixed at the factory, and a printed 
ticket attacbed. 

Find the Ho"r AUD Jeweler In your town a n d  talk to him-he's B man worth 
knowlne-. Drop U 8  B posta l cord, Dept. P, and we w i l l  8end you B 
DOW ARD book, of v a l u e  to the watch buyer. 

E H O W A R D  W A T C H C O M P A N Y .  B o s t o n . M a s s ,  

P U LL 
E ITHE R E N D  
TO TI G H T EN ; 
PULL SHO RT 
END TO 
LOOSEN, 

An Automatic A Fastener 
The " PULL FASTENER " does all that can be accomplished by 

string, tape, straps and rubber bands-does it quicker. better and easier. 
Ideal for plans, papers and packages of all sorts. Place around package 
and pull-that' s all. Fast in a flash. 

. 

Extensively used by United States Government. Prominent Architects, 
Engineers and teclmical men. Made in 38 different styles, sizes and prices, 
for every purpose. Costs less than rubber bands. Write on your business 
letterhead for Free Samples. 

THE PULL FASTENER CO., 306 Cox Bldg., Rochester, N.Y. 
REPRESENTATIVES _WANTED 

The Cushman 
The 

"MOTOR OF MERIT" 
Honestly Built 
Honestly Sold 
2 , 4 , 8 , 14 H . P .  

They are made for 
the man who wants 
the best . 
Cushman Motor Co. 

2026 N. st.,  liocolo. Nebr., U.S.A. 

W E LL-· DRIL�ING 
M a chines 

Over 70 sizes a n d  styles. for d rilllng either deep o r  
8hallow w e l l s  i n  a n y  k i n d  of SOil or rock. Mounted 

"on w beels or on sil lS. With engines or horae powers. 
Strong, simple and d u rable. Any mechanic can 
opera.te them ea,sJ ly. send for catalog. 

• W I L LIA1U8 BROS • •  Ithaca, �. Y. 

A.lr I" free. The Lamp makes all 
the gns D('eded. 

e:-f�e�j;��ltrfoU�1fl:thl�, :�=)' 
�'" Smoke I No Odor ! Hang or Set 
it anywhere. Over 100 Styles. 

AOENTS W i\NTED 
'IHE BEST LIGHT CO., 

87 E. 6th St. , c:!anton, Ohio. 

_lVBRI(4T(S5�(:: 
I ANYIHIN& 5��'ll1 15- 2. 1  S . C L I NTO N ST. 

£.I'l. B ES I\.Va CQ fm�tf.USA 

Engine�J;:ing News 
The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

1 00  to 1 25 pages, 9ft X 1 3ft, weekly. Send ten cents for S imple copy. 

THE ENGINEERING NEWS PUBLISHING CO. ,  2 1 4  Broadway, New York 

DECEMBER 19, 1908. 

C O LD G A LVAN I Z I N G . 
A M E R i CAN PROCE. S 5  NO R O YA LT I E S. 

5AMPLE.5 AND I N FUR MATION N APPLICAT I O N  
N I C K E L AND 
Electro· Plating 

Apparatus aua Material 
THO 

H a n s o n  & V a n W i n k l e  
Co., 

N ." .. n l' k .  N .  J .  
28 &; 30 S. Canal St. 

Cblc .... o. 

New Briti sh Patent Act 
RE S  P 0 N S I B  L E manufact·.:ring firm 

operating large, up-to-date brass and 
copper roll ing mil ls in Birmingham , Eng 
land, is open to receive proposal s from 
owners of American Patents protectsd in 
Great Britain, for the production of any of 
the under-noted articles or  machines 

Blanking Mach ines. 
Cupping Macbines. 
Drawing Presses. 
Power Stamping Machines. 
Cartridge Piercing Machines. 
Heading Machines. 
Indenting Machines . 
Bullet Machines of every de. 

scription. 
Cutting-off Machines . 
Automatic Feeds for tbe whole 

of the above. 
Machines for the Manufacture 

of Explosives. 
Paper Tube Rolling Machine for 

Sporting Case Work. 
Paper Tube Polishing Machines. 
Rivet and Nail Mach ines. 
Detonator Machinery . 
Wire Covering Machinery . 

Apply in first jnstance to 
.1 .  H .  L A U & C O . 

P. O. Box '580, New York City, New York 

D I V I N E  W AT E R  M O TO R  co . . D E P'T 12. U T I C A , N . V. 

Six volumes : 3;000 
pages, 7 x 1 0 Inches '. over 2 ,000 s p e c l a  
drawings. diagrams, 
pbotographs, tables. 
formulas, etc. Sup. 
p l e m e n t e d  with 8 
series of practical test 
questions : bound In 
half red morocco and 
carefully Indexed for 
r<ady reference. 

Ali lypes of electrical appliances are aiven special atten
tion, every su bjed treated by a practical. technical expert 
-written plainly and dearly. This work is the besl and 
most complete Home study instructor and reference work 
ever published - just the books lor Ihe sludent and self
taught man. To introduce our Home Study Courses from 
which Ihe Cydopedia was compiled. we make this special I FREE FIVE DAY OFFER I 

Wilhout deposit-.enl by prepaid express for 5 days' 
FREE examination if you mention the name of your em
ploy", and occupation. If you wish 10 keep the books pay $2.00 within five days and $2.00 a monlh until you have 
paid Ihe special $ 1 8.60 price ; otherwise notify us to send 
lor the books at our expense. Revular price is $36.00. Order wilhin 30 days and we will include FREE for one 
year as a monthly supplement. the 

TECHNICAL WORLD nAGAZINE 
A regular $1  .50 monthly. full ol special articles and inlerest
ing pholographs on lechnical lopics written in popular fonn. 

Some of the Subjects Treated 
Electric Wiring-Electric Bell Wlrl ng-E leetrle Telegrnl.h
Wi reless Telegraphy-Teltmtograph-Tlu.\o.'y, <:altulnj l o n ,  
Design a n d  Const ruction or G enerators nod ltI ot.or8 -TY lU'� or 
Dynamos and Mot.ors- Elevators-Dlrect turrent M o l o rs
Dl rect-Dr l T e n  Maehlne Shop Tool9-EIf'et.rle  Llgb U lI g-EIf'cr
trie Ratl wa,s-.llternatlug (,'urrcnt ltl o t o rs-Slngle Phase 
Electric Rallway-Electrlc Welding-ltI(,reury Vapo"'r Con_ 
verter_Management of Dynamos and Motors-Power Stn
tlohl-(�ntra.1 Statio. 'E ngineering· -C('ntral Stat ion Design 
-Storage Uatterlca-Polfer Trnna m l ssloll-A lternntlng Cur
rent ltIaehluery - Synehronous :Jl otor, lndudlon M otor, 
Transformert RotAry ConYflrf.er, }'rf'qUf'ney thanger, ete . 
Telf\pbony - Automfttle Telppholl fl. - lVl rel fl85 Telephony
Telephon. line l'roteef lon-Telegrnpholle, ete. 

AMERICAN SCHOOL OP CORRESPONDENCE 
C H I CA C O ,  u. S .  A .  

Sci. A m - 1�-19-OS. 

DON'T BUY GASOLINE ENGINCS :·T!£�!�:£r!.���:X��:. alCOhOl engtne, superior to any one-cyl1nder englne j revolntion lzlng power. Its weight and bUlk are half that of Single cylinder engines, with greater dllrablUty. Ca.w 
Less to Buy-Less to RUn. QutCklY.iiEl lf started. Vibration practica.Ml overcome. Cheaply mounted on any wagon. It Is a. combination portable statlOlll'TY or tracttOD 
engine. SEND FOR CATALOGUE. 'I.' ' EIlPLE PlJlIlP CO., " '!e., lHeae,!'er .. nd lath lit •• , Chlc8eO. THlS lS OUR FIFTY-FIFTH YEAB. 
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