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THE BALLOON IN FOGGY WEATHER. 
The many disasters attending the third international 

balloon race, which started from a suburb of Berlin, 
Germany, on October 11, merely emphasized the fact 
already well understood, that of all forms of locomo­
tion, ballooning is the most uncertain, helpless, and full 
of peri!. Of the '23 competitors that started, four 

'came down in the North Sea, as did two others in the 
endurance contest of the following day, one of which 
has not been recovered. The uncertainties of a bal­
loon race were accentuated in the present case by 
the fact that the prevalence of' fog and the shift­
ing character of the wind rendered it difficult, and 
often impossible, to' determine when the balloons were 
being carried beyond the land. Ordinarily, unless 
he felt satisfied that the direction, strength, and 
permanence of the wind and his reserve of gas and 
ballast were sufficient to carry him across a stretch 
of water and enable him to make a landing on terra 
firma, a balloonist would be compelled to descend be­
fore the limits of the coast line 'had been reached. In 
clear weather this can be done with considerable cer­
tainty; but in foggy weather, a�, the sequel of this 
race has shown, the risks of a disastrous descent into 
the sea are greatly increased. Humanitarian consid­
erations alone should prevent the repetition of races 
under such perilous conditions as thatheld lastwe�k; 
and future races with spherical 'balloons should, be 
starte� from some ce,ntral point, sufficiently far from 
the seaboard to insure for the contestants a stretch 
of at least 700 to 1,000 miles' before they reach the 
coast. The city (}f St. Louis, at which the race of 
last year was started, was an ideal location.' It sh(}uld 
be possible to find, say within Central Russia, some 
city equally well placed aS"a starting point for such 
future races as may be held in .Europe. 

In addition to the risk ' from thick weather, the race 
has emphasized another grave peril-that of 'the burst' 
ing of the ballo�n. Two of the contesting a�ro: 
stats, one' American and one Spanish, ripped open at 
a high altitude; a�d had it not been for the fortunate 
fact that the envelope, in' each case, spread out "aim" 
acted as a parachute, tlie list of fatalities would have' 
been' a large one. 

Is it not about time to recognize that the day of 
the spherical balloon. is over? Zeppelin and the 
Wright brothers have opened a new era in the navi­
gation of the air-an era in which ,the clumsy spher­
ical liIalloon has no place. 

OUR MACADA1tIIZED ROAD FIASCO. 
The magnificent macadamized roads of Europe are 

the admiration of all AmericanS who have had an op­
portunity to make use of them� Scientifically con­
stncted and most diligently repaired and _maintained, 
they provide to:day, as they have provided in many 
cases for centuries, a smooth, hard, and well-drained' 
surface, ,which never varies in its excellence from sea­
son to season, or from year to year. 

Here in the United States the art of macadamized 
roadbuilding, at least on a scale of - any magnitude, is 
of eomparatively recent date. Such roads as we have 
constructed have been built, as a rule, under expe­
rienced engineers and according to those principles 
which have been so thoroughly tested in Europe. Gen­
erally, our new roads, on their completion, are of ex­
cellent quality. The work is so well done' that there 
is KO reason why, with proper maintenanc,e, they 
IIhould not show the same wearing qualities as sim­
ilar roads abroad. 

As a matter of fact, ill. the majority of cases, our 
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roads, after a Single season's wear, begin to show serio­
ous signs of going to' pieces, and frequently, aIter two 
or three seasons' wear, have lapsed i:oto a condition 
that is little better than ihatof a common country 
dirt road. If the top dressing has not disappeared 
entirely, it will be found in the shape of a deep'layer 
of 'dust and fine stone at each side ,of the roadway; 
the stripped surface will be worn more or less deeply 
illto ruts, or hammered into hollows; and not infre­
quently the underlying courses of large broken stone 
and rock will be clearly discernible. 

Why do American macadam roads go to pieces so 
Swiftly, while those in Europe maintain their fine 
surface indefinitely? The answer is to be found in 
the fact that in Europe they have a careful system 
of road maintenance, and in the United States we 
have none, or practically none. European roadbuild­
ers and supervisors, or whatever they may be called, 
clearly understand that there is no engineering work 
that depends more absolutely for its integrity and 
permanence upon careful attention and upkeep than 
does a macadamized highway. They understand, more­
over, that there is no work of the kind in which the 
old adage, "a stitch in time saves nine," is more true 
than in this; and, 'consequently, their system of road 
maintenance involves a constant and careful inspec­
tion, and the immediate repair of any spot in the 
road, however small, that shows incipient Signs of 
breaking down. Hence the work of keeping up the 
European roads is being done all the time; in many 
places; and by a large army of individual laborers. 
The solitary road repairer, with his wheelbarrow, pick 
and shovel, and little pile of broken stone and top 
dressing, is a familiar sight. It is his duty to inspect 
daily his own section. On detecting a low spot 
where water might collect (the genesis of the Amer­
ican "chuckhole")' he makes immediate repairs. 

Here, in the United States, we know little or noth­
ing of such road maintenance as this. No sooner is a 
stretch of new road accepted and paid for, than it is 
left to the tender mercies of the traffic and the 
weather. ' Incipient ruts and hollows, instead of re­
ceiving the immediate care of the road mendel', are 
allowed to remain full of the standing water of the 
last rainstorm, and are quickly deepened and widened 
by the wear of the passing traffic: When the work of 
destruction has proceeded unhindered to a certain 
stage of ruin, the road is given a', wholesale repair 
(sic) by dumping upon it a'few hundred tons of top 
dreSSing, which is left to be crushed down' into the 
irregular and ragged surface beneath by such hap­
hazard rolling as may be given by passing traffic. 

In the present campaign of "good roads" education, 
more attention should be paid to the vital function of 
road maintenance. Our present practice of building a 
first-class road and then letting it go to ruin as fast 
as wind, weather, and traffic can wreck it, is the 
,height of folly and extravagance. 

FLAREBACKS IN THE FRENCH NAVY. 
The "flareback" peril is not, by'any means, confined 

to our own navy. The recent disaster on the French 
ship "Cotironne," ,due to this cause, when twenty-seven 
lives were lost, has been followed by a similar acci­
dent on the' "Latouche-Treville," in which nine men 
were killed. 1 In discussing the accident, Le Figaro of 
Paris says that the committee of investigation ordered 
to look' into the explosion on the "Couronne" attribute 
the 'accident to a "retarded inflammation of the gases 
developed by previous charges." Two, hypotheses were 
offered in explanation of the explosion. First, the 
ignition of the powder in the bore of the gun, either 
spontaneously or through the heat of' the bore ,or of 
the residues at a high temperature; and second, the 
blow of, the breech block against the cartridge case in 
closing 'the breech. In either case, the projectile, 
offering a certain resistance to expulsion, remained 
in its seat, 'while the breech block--closed but not yet 
locked, and consequently offering no 'resistance-was 
thrown back and broken, leaving a free exit to the 
ga'ses escaping from the cartridge case. These gases 
set off two other cartridges that the gun's crew held 
in readiness, and thus burned the personnel. These 
are the facts as found. 

The artillery officers, standing on experiments made 
at the Servan-Livvy laboratory and the Gavres firing 
ground, maintained that the primer had been exploded 
by the shock of the breech block against the head of 
the cartridge case. They based their conviction on 
the fact that such an explosion had been brought about 
by tests that had been most <;arefully supervised. The 
naval officers did not deny this; but they maintained 
that such' an explosion was only produced by repeated 
blows of the breech block against the cartridge case, 
and never on a first blow. In addition, they, main­
tained that, on the evidence of the survivors, this had 
not been the case in the accident of August 12. Fur­
thermore, the' reports on the incidents of the target 
firing on the "Gueydon" in 1904, with her 6'1h-inch 
guns, model 93-96, that is to say, the same model as 
those of the ':Couronne," show that the phenomena 
occurring at that target exercise were identical' with 
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those ma:rkin,g the ,accident on the "Couronne"; and 
the cause as reported on investigation was attributed 
to a retarded, reinflam,mation of gases developed by 
pre:vious firing, the flame being communicated to the 
powder exposed bare in the' cartridge case, as the 
latter is left entirely, open in front. 

This proof, sustaining, the contention of the naval 
officers, was singularly confirmed very shortly after­
ward by other incidents equally significant which 
occurred on board the "Justice." In one of the 12-inch 
turrets of this battleship, just as the last-part of the 
cartridge had been inserted in the chamber, a sheet 
of flame burst back; fortunately, the web of the cloth 
of which the cartridge bag is made resisted the fiame, 
but it was only thanks to this that no accident hap­
pened. Again, and a few days afterward, on one of 
the armored cruisers, just at the moment when the 
breech block of a 6%.inch gun-identical with that 
of the "Couronne"-was closed and locked, the gun 
went off; one second sooner, and the accident of the 
"Couronne" would have been exactly repeated. III 
face of this assemblage of concurring facts, it was 
considered to be no longer possible to deny the exist­
ence of the flare back, that is to say, the retarded ra­
inflammation of gases engendered by prior discharge, 
as the cause of the accident on the "Couronne." There 
is more doubt as to the cause of the "Latouche-Tre­
ville" accident; although the balance of evidence seems 
to point to the, detonator having been struck prema­
turely as the cause of explosion. 

MANUFACTURING PAPER FROM CORNSTALKS. 
The chemists of the United States Department of 

Agriculture have at last solved the problem of how 
to turn into paper the millions of tons of cornstalks 
wasted annually. After years of experiment, the de­
partment now reports that the vast quantity of ma­
terial heretofore considered valueless and destroyed 
every year by the farmers of the country can be util­
ized, thus saving much of the remaining wood reserve 
of the United States, and bringing about the manu­
facture of paper from an annual crop. 

The first practical samples of this new paper were 
manufactured in Washington, and consist of five 
grades in five colors. One, grade is dark gray, thick 
and heavy, resembling parchment. There is a lighter 
grade of the same character, two shades of yellow and 
one of white. The latter are manufactured from the 
hard outside part of the, cornstalk, and the former 
from the interior or the pith. The yellow grades have 
much longer fiber, and resemble paper made, from cot­
ton rags or linen, being soft to the touch and pliable, 
and appearing to have been made from material of en­
tirely different character from that used in the gray 
product. 

In the process of the experiments which resulted 
so successfully, the "soda-cooked" method was em­
ployed. This process many manufacturers of paper 
have found to be the best treatment for the finer 
grades of wood-pulp paper. The cornstalk pulp can be 
cooked in from two to two and one-half hours, as 
against twelve to fourteen hours needed in treating 
wood. It is claimed that even at the present primi­
tive stage of experimentation, cornstalk paper can be 
made almost' as cheaply as wood-pulp paper, though 
the latter industry has been developing for the past 
half century. The belief is freely expressed by the 
scientists who have been condllcting these experiments, 
that when proper machinery is brought out, and the 
farmers grow cornstalks in localities where they can 
be moved cheaply to the mill, the cost will be fully 
fifty per cent less than paper now manufactured from 
wood. At the present period, with W( Jd at $8 a cord, 
it costs $13 to manufacture ,a ton of, wuod pulp. With 
cornstalks at $5 a ton, and ad'ding tih cost of bring­
ing the stalks from nearby farms to, the laboratory 
of the Department of Agriculture at Washington, pulp 
can be manufactured at $14 a ton. These figures are 
looked upon as prophetic of the future, no new pro­
duct ever having been produced in the past at any­
thing near the price reached subsequently with com­
mercial development. 

No special growth of corn is required, as the experi­
ments :qave shown that any kind will answer the 
purpose of manufacture. The ki�d used, however, 
was the common Virginia and Maryland field corn, 
but that grown anywhere will do as well. The dis­
covery is undoubtedly one of the most importaiIt of 
its kind, made in recent years, as it will add millions 
of dollars to the income, of the farmers, and partially 
reduce the 'drain on the forests of the country, besides 
furnishing an equally good and a much cheaper paper 
than can now be ,manufactured ,from wood pulp. 

... Ie ... 
The French automobile export bllsiness' continues 

to decline .. The eocports for the first five .months of 
1908 amount to $10,738,200, compared with $14,219,800 
in 1907. The only countries' showing an increase are 
Russia, from $121,200 to $340,000; Turkey, from $10,· 
800 to $78,860; Algeria, from $292,200 to $428,200. All 
the others show decreases, America falling from $912,-
600 to $903,000. 



OCTOBER 24, 1908. 

ENGINE.ERING. 
A dispatch from the torpedo station at Newport 

speaks of the shortage of torpedoes in our navy as 
compared with that of other leading powers. The 
United States has on hand about 500 Whiteheads as 
against 4,000 credited to Germany, a similar number 

,to Japan, and 10,000 to Great Britain. 
The British battleship cruiser "Inflexible," which 

carries a battery of eight 12-inch guns, is said to have 
attained a speed of 2714 knots during her recent trials, 
exceeding the trial record of the sister ship "Indom­
itable," which subsequently to her acceptance made 
the run across the Atlantic at a speed of slightly under 
25 knots an hour. The Parsons turbine, with which 
the "Inflexible" and "Indomitable" are equipped, is 
certainly winning great distinction just now, both in 
the navy and the merchant marine. 

Upon being shown a statement, made by Congress­
man Tawney before the Fire Underwriters' Associa­
tion of the Northwest at a meeting in Chicago, to the 
effect that the Panama Canal would be completed in 
six years, at a total cost of $256,000,000, Col. Goethals, 
the chief engineer of the canal, who is at present in 
this city, verified the statement, asserting that he ex­
pected the canal to be open for navigation by January 
1, 1915; and that unless some unforeseen contingency 
arose, the total cost would not exceed the sum named. 

The omnipresent automobile was pressed into a 
new field of service the other day, when the printing 
plant of our esteemed contemporary, the Bloomfield 
Citizen, broke down, owing to the faiiure of the gaso­
line engine. The accident occurred during the run­
ning of the regular edition, and emergency repairs-­
were out of the question. The timely arrival in his 
automobile of a friend of the editor solved the prob­
lem. The -automobile was backed up to the rear door 
of the printing office, suitable con�ections were made 
from the engine to the cylinder press, and the edition 
came out only a few hours late. 

Evidence of the severity of the present drought is 
shown by the conditions of navigatIon on the Ohio 
River, where there is not sufficient depth of water for 
the passage of light-draft vessels. It was Officially re­
ported at the beginning, of the present month, that 
the water level at Cincinnati was 'only one foot above 
the lowest recorded stage, ,and that it was still falling 
on that date. On account of the low water the United 

, States Lighthouse Inspector has given �rders that 
none of the river lights between Pittsburg and Chicago 
be lighted, something which has not occurred ,for a 
period of twelve years. 

The new United States derelict destroyer " Seneca," 
which is receiving her finishing touches at the New­
port News shipbuilding yard, will shortly be placed 
in service on the Atlantic coast, where she will keep 
the waters clear of derelicts from Bermuda to Sable 
Island. The headquarters of the "Seneca" will prob­
ably be at Tompkinsville, Staten Island. Arrange­
ments will be made by whicl! any incoming or out­
going ship, upon locating a derelict, may communicate 
the fact by wireless telegraphy. It is to be hoped 
that the success of this venture, concerning which 
there cannot be any doubt, will lead the other mari­
time nations, of the world to build similar vessels for 
safeguarding those routes of travel which lie within 
their several jurisdictions. 

The recent launch of the "Laurentic" by Harland & 
Wolff for the Liverpool-New York service of the White 
Star Line, was of more than ordinary interest to ma­
rine engineers, because of the fact that in this ship 
will be tried for the first time on, a transatlantic 
liner, a 'combination of reciprocating and turbine en­
gines. The shi�( is 565 feet in length and of 14,500 

gross tons. Her motive power operates three pro­
pellers; two in ,the wings are driven by reciprocat­
ing engines, and one in the center, by a turbine. 
The steam will be expanded down through the upper 
ranges in the. reciprocating engines, and from them 
will exhaust at from 8 to 10 pou'ndspressure into the 
single low-pressure turbine, from which it., will pass 
to the condenser. By this dual arrangement the 
maneuvering qualities of the reciprocating engine are 
combined with the steam economy of the turbine., 

Apropos of our editorial in the issue of September 
26 on the weight of passenger cars, a recent article in 
the Electrical Railway Journal on the same sllbject 
will be of interest. The data showing the relation of 
car weights to seating, capacity include forty-six dif­
ferent cars, chiefly those designed for interurban serv­
ice. Most of them weigh from 1,200 pounds to 1,333 
pounds per seat, with a total seating capacity of from 
forty to seventy-one. The range of variation of weight 
is great. One interurban car seating sixty passen­
gers weighed only 854 pounds per seat; another of 
the same capacity weighed 1,213 pounds per seat-a 
difference of dead weight per passenger of 42 per 
cent. The lightest car is a city box car weighing 625 
�ounds to the passenger, and the heaviest is a steel 
motor car weighing 1,600 pounds to the passenger, the 
latter seating sixty-four, and the former twenty-eight. 
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The total numliler of passengers carried by the rail­
roads of New York State during the six months from 
July 1 tu December 31, 1907, according to the Report 
of the Public Service Commission, was 1,630,775,156. 

Of this number steam roads carried 105,757,957. The 
rest . were carried by electric elevated, surface, and 
underground lines. 

A new 'electric locomotive is being used on the 
Puget Sound Electric Railway. It consists of a com­
bination locomotive and flat car. The mechanism is 
placed under th� floor of the car, leaving space for 
carrying railS, poles, and any apparatus that may be 
required in the repair of the track. The cab of the 
locomotive is placed in the center of the car and ex­
tends across the -entire width. ' The cab is raised suffi­
ciently so that the motorman may have a clear view 
of 'the track over the materials carried on the car. 

It has often been observed that when ·looking at 
red imd blue objects, the red one appears nearer than 
the blue. Writing in - the current Quarterly of the 
United States Naval Institute, Dr. J. H. Clayborne 
calls attention to this phenomenon, and suggests that 
white electric lights be utilized for signaling on ships 
and lighthouses. The port and starboard· sides of the 
ship could be differentiated by arranging the lights in 
different formations. Different lighthouses could be 
id�ntified by the arrangements of their lights, and 
the size and shape of the arrangement would give 
more positive information as to' the position of the 
lighthouse in respect to the danger point. 

Wireless t,elegraphy as applied to military purposes 
has been tested at the maneuvers conducted at Atas­
cadero, San Luis Obispo County, Cal., under Col. 
Marion T. Mans, U. S. A., commander of the Depart­
ment of California. The signal corps was provided 
with portable instruments which were transported on 
the backs of mules, and they endeavored to keep in 
touch with the headquarters at the various distances 
across all conditions of country. The apparatus car­
ried by the signal men operates inductively and re­
quires no direct ground. It can be unpacked and set 
up in twenty minutes. The maximum range is 25 

miles,. but this can be increased by using I} longer 
mast and a grounding system to 135 miles. 

Shifting of train" is carried out with great simplic­
ity by means of the new electric locomotive which 

-has been installed for the purpose at .Berlin in the 
Tempelhof yards. The locomotive is built specially 
for use in depots or locomotive yards and uses a stor­

-age battery, being thus quite independent. There are 
two electric motors, one on each axle, which give 20 

horse-power each, pr 40 horse-pow'er for the entire 
locomotive. A potential of 300 volts is employed at the 
terminals of the battery, and there are 160 cells. Dur­
ing a series of practical tests which were made with 
the locomotive it, was shown that the working speed 
was 7 feet per second, and the w�ight of the train 
varied up to' 200 tons. The mean weight of the trains 
was 60 tons. The voltage of each cell is 2.45 volts at 
the charging and 2.09 volts on the discharge. 

From time to time efforts have been made to use 
wireless telegraphy 'for distributing time signals from 
a central ,clock to the electrically controlled clocks 
over a wide area, but these efforts have been unsuc­
cessful because of the disturbances due to other wire­
less systems, as well as atmospheric electric waves. 
However, an Austrian inventor appears to have solved 
the problem quite ingeniously. His central clock sends 
a signal only once every sixty seconds and the clocks 
to be controlled, are provided with apparatus which 
will receive. the Hertzian waves for that second only 
while for the remaining fifty-nine they are unaffected 
by any Hertzian waves. In case of a disturbance 
during the one second when they are in circuit with 
the receiver the disturbi�g, wave may set the clock 
incorrectly and for the next minute it will be a frac­
tion of a second fast or slow. However, this inaccu­
racy will be corrected by the master clock a minute 
later, when it is agai,n placed in circuit with the 
receiving apparatus. 

The maximum voltage of underground transmission 
systems has kept at about one-third that of

' �verhead 
lines. The reason for this, and also the possible 
limitations for underground transmission, were dis­
cussed in a paper read before the American Institute 
of Electrical Engineers last week, by Messrs. P. Jun­
kersfeld and E. O. Schweitzer. They sum up as 
follows: That underground cable systems of 11,000 
volts and under if properly laid will give at least 
equal and prcbably more ,reliable service than most 
of the other elements of the system of which the 
cable is part. That where local and commercial con­
ditions justify pressures as high as 25,000 volts, such 
a potential can safely be used for as much as 100 
miles of cable, but that no single line of the system 
should be longer than 20 miles. On comparatively 
short lengths underground or- underwater as a part 
Df the overhead transmission line, cables operating at 
40,000 volts can be used. 
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Prof.-Edward Hull, F,R.S.,' whose studies of ancient 
river channels in the ocean bed have formed the sub­
ject' of several interesting papers, has communicated 
to the Royal Geographical Society of Great Britain 
the results of his latest -inV'estigations in this field of 
research. By analyzing the Admiralty soundings he 
has succeeded in tracing the submarine bed of the 
River Adour and the Fosse' de Cape Breton for a dis­
tance of about 50 miles out to sea, at which point it 
opens out on the floor of the ocean at a depth of 1,500 

fathoms. He has also devoted considerable attention 
to the submerged valley of the Congo. Another scien­
tist had previously traced this out from its upper 
l\mit, where it enters the Atlantic, to a distance of 
about 80 miles. Prof. Hull, however, has �ucce'eded 
in carrying the channel a farther 20 miles out to sea. 

Upon the new observatiol;ls of Prof.' Hale, made at 
Mount Wilson, Cal., en the double lines in sun�spot 
spectra, Prof. Zeeman bases a theory that sun spots 
are strong magnetic fields. The source of light in a 
magnetic field, emits two rays circularly polarized in 
opposite directions and parallel to the lines of mag­
netic force, according to Prof. Zeeman's experiments. 
The su,n%pot lines photographed by Prof. Hale are 
identical .in character withe these lines. Hence Prof. 
Zeeman's conclusion. To produce the actual phenom­
ena observed on the sun would require a current of 
about 5,000 amperes. The theory throws a great light 
upon meteof_ological and terrestrial magnetic phe­
nomena, affording, as it does, some reason for the per­
turbations observed in the electric and magnetic equi­
librium Qf our earth and its atmosphere. In order to 
account-for the force which converts a sun spot into 
a magnetic field, Prof. Hale as'Sumes a segregation of 
positively or negatively electrified particles caught in 
the stream of a solar vortex, so as to give rise to lines 
of magnetic force. at right angles to the plane of the 
swirl. 

The question, can fish distinguish colors, has often 
been asked" but- has never been very satisfactorily 
answered. Dr. David Starr Jordan, president of the 
Stanford University, states that it has been assumed 
that fishes can distinguish colors to some extent, but 
the only basis of that supposition has been, the fact 
that the fishes in their breeding season are often 
brightly colored, and that males and females are often 
of very different colors. Two sets of experiments 
have recently.shown that fishes can distinguish colors; 
one of these experiments was made at the University 
of Michigan, and showed that with the "rainbow 
darter," a brilliantly-hued little fish of the Michigan 
brooks, -the bright-colored males with ,blue and red 
frighten the younger males by the display of these 
colors. It has also shown that the young males col­
ored like the females are not distinguished by the 
fuU-grown males from these, so that the sexes seem­
ingly ,know each other by the brilliant colors of the 
full-grown male. Another set of experiments are those 
of Prof. 'Jacob Reighard, also of the UniverSity of 
Michigan. In the tropics he has taken the "silver 
side," and painted it different colors, and he finds that 
the predaceous barracuda sees certain colors much 
more readily than others, and quickly snaps at opjects 
that are brightly colored. The prevailing silver-green 
colors of the living fish are best adapted to escape the 
attention of the larger fish, and thus, to some extent, 
their wearers enjoy an immunity from destruction. 

A Javanese subscriber of this journal, Mr. Bruysman 
of Nongho Djadjar, near Lawang, Java, sends us an 
interesting communication on ;t botanical garden 
which he established in 1907 at an altitude of 4,000 

feet. The climate, he writes, is ideal. Even the wet 
season lasting from rifovember to April is not too un­
pleasant despite the daily rains. The temperature is 
fairly constant, fluctuating from 65 deg. in the morn­
ing to 80 deg. at midday. Water is plentiful even in 
the dry season because of the innumerable mountain 
springs. In his ejq)erimental botanical garden Mr. 
Bruysman is growing hundreds of tropical, European, 
ASiatic, American, and Australian plants, his purpose 
being ,to collect mediCinal, ornamental, and useful 
plants from all quarters of the globe. In attaining that 
purpose he has been assisted by many botanists, and 
asks that the readers of this journal help him in his 
work by sending seeds and specimens; He finds that 
many European plants flourish better in his garden than 
In their native habitat. - During the raJny season' (a 
very critical period for any botanical experiment of 
such magnitude) he carries on by far the greater 
number of his studies, because plants which resist its 
heavy moisture may be regarded as acclimated. It is 
impossible to mention in a brief note all the plants he 
has studied or to condense in a few lines the results 
of his elaborate experiments. Suffice it to say that 
his plants include most of the �ommoner forms 
known to Europe and America. Mr. Bruysman 
writes that he will be glad to furnish gratuitously 
seeds or roots of medicinal plants in his garden for 
purposes of experiment to readers of the SCIENTIFIC 
AMElUCAN. 



AN AUTOIIOBILE FOR HORSES. 
The automobile has surely 

'
been placed to no more 

ironical purpose than that which we herewith illus­
trate. A French manufacturer has devised a convey­
ance which is actually intended for the transportation 
of the very animals which the automobile is intended 
to supplant. Seriously considered the vehicle has 
certainly much to commend it. As the reader no 
doubt suspects, it is primarily designed for the con­
veyance of valuable racing horses, that cannot be' 
intrusted to a railway 
without some a n x i e t y. 
An accident might mean a 
heavy financial loss to the 
owner of a horse. In an 
automobile such as that 
h e r  e w i t  h illustrated a 
thoroughbred can be trans­
ported with considerable 
safety, and besides, with 
far more convenience and 
comfort. The interior of 
the vehicle is fitted up as 
a stable with all the 
requisites to which the 
pampered horse is accus­
tomed. 

••• 
ORIGINAL IIETHOD OF 

IIAKING A RAILROAD FILL. 
T o  e n a b l e  t he n e w  

Western Pacific Railway 
to reach the maill water 
front, where its principal 
terminal will be located, it 
was necessary to build. a 
fill across a tide flat ex­
tending' out from the 
southern arm of San 
Francisco Bay. The total 
length of the fill is not 
great, being about 750 
feet, and the height of the 
finished grade above the 
flat is 35 feet. Owing to the Soft qllture Of the bot· 
tom, however, it was necessary to dUmp a large 
amount of rock into the mud, in or(ler to !lecure a 
solid foundation. In some places the !lubmerged roc)r 
sank to a depth of fully 40 feet, and in liIu�h pla�e!l 
the total height of the fill is 75 feet. To have laid the 
fill by dumping from a temporary trestle would have 
been both difficult and expensive, and consequently 
the contracting firm devised the ingeniou� method 
shown in the accompanying illustration. Two suspen­
sion cables, each 2 inches in diameter, were strung 
parallel with the axis of the fill, . each cable being 
about 900 feet in length. They pass over. wooden 
towers built of 14 x 16-inch timbers strongly braced 
together, and are firmly allchored in the ground. The 
construction tracks are laid in the usual way upon 
the completed fill ; but where the end of the dump is 
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heavier engineering works there may yet be room for 
many improved methods, even in such standard work 
as that of building an ordinary· railroad fill. The 
credit for the design of the suspension system of 
dumping is due to the Western States Construction 
Company, who are making the fill with rock excavated 

� from alol 1,800-foot tunnel, which the company is bor­
ililg for the Westen Pacific i� South San Francisco. 

••••• 
An interesting investigation has recently been 

AN AUTOlIOBILE FOR HORSEI. 

started' at the Mal'lchester University kite station at 
Glossop, the object being to determine the electrical 
conditions of the upper atmosphere. It has long been 
well known that the air at some distance above the 
ground level is at a relatively high potential. The 
observations, however, have not up to the present beelil 
extended, to any conliderable altitude. The experi­
ments are being carried out at Glossop in the follow­
ing way : A kite is Bent up attached to a steel wire 
which is' anchored down to the ground by means of 
an insulator. The potential difference is first deter­
uRlled, and then the wire is cOllnected to earth through 
a galvanometer, which measures the current. 

• . e .• 
A union railway station is now in the course of 

construction at Leipzig, Germany, which w�ll be one 
of the largest in the world. The five terminal sta-
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Vater sterilized at the Tap. 
Ozone is one of Our most powerful oxidizers, and 

advantage has. been taken of this fact in a novel man­
n.er i:n Frallce. Drinking·water, though passed 
through a lengthy cycle of filtering and purifying op­
erations, may be extenSively contaminated by micro· 
organisms. The latest development is the introduc­
tion of a certain quantity of the gas into the water 
at the tap, so that when drawn the liquid is to a>1 
intents and purposes perfectly sterile. The apparatus 

is very simple and inex­
pensive to install. Mount­
ed on a small panel some 
fifteen inches square is a 
small ozonizer, comprising 
sheets of glass covered 
with tinfoil on one side, 
and freely perforated. A 
current of air is drawn 
through these plates, which 
is ionized under the influ­
ence of the electric cur­
rent. The ionized air 
passes into an inverted 
glass bulb into which the 
water is· thrown by the 
main pressure ilil. the form 
of a spray, and according­
ly it combines with the 
gas, which immediately 
seizes upon all bacteria 
present, oxidizing or dis­
patching them immediate­
ly. The water drawn from 
the tap is quite germ·proof, 
while the addition of the 
ozone imparts a delightful 
sparkle and an invigorat­
ing taste to the liquid. The 
apparatus is very econom­
ical in operation, the ozon­
izer merely being connect-
ed to the holder of an elec­
tric lamp, while the simple 

task of turning the tap sets the ozonizer in action, 
switching off the current when the supply is arrested. 
The electrical consumption is very smail, one unit suf­
ficing for the sterilizing of a thousand gallons of water. 
Over a thousand of these sterilizers have been inc 
stalled in priva.te houses in Paris, and recently they 
have been introduc6d into this country. The sys­
tem has also been extended to the purification of pub­
lic supply installations, a huge plant having- recently 
been completed for the sterilization of the drinking 
water of Nice before its entry into � the distributing 
mains, a plant capable of treating over five million 
gallons of water per day. 

., .... 
Several recent railway accidents in Germany have 

been traced to the fSilure of engine drivers to see 
signals, which circumstance has caused the Prussian 

NEW lIETHOD OF lIAXING A FILL BY DOPING THE LOADED CARS FROII A SUSPENDED TRACK. 

reached, the track is continued over the tide fiat and 
supported from tb,e two cables by means of short 
lengths of 13h-inch cable, a sufficieRt stretch of track 
being hung in this manner to allow three 10-ton dump 
cars to be run out beyond the fill at a time. When the 
fin has beeJ!. brought up to grade; the suspended 
tracks are imbedded upon it, and a fresh length of 
track hung upon the cables. 

As far as we know, this method of construction is 
entirely Qrigiaal; and it eerves to show that in the 

tions which are in Leipzig at the present time will 
all be removed upon the completion of the new ter­
minal. This latter is to have 26 parallel tracks which 
will accommodate the trains of 13 different lines, and 
between each pair of tracks is to be a walk 40 feet 
wide, so that tb,e total width of the train shed wlll 
be J.lJ.6arly 1,000 feet. The main fa!;ade of tp.e building 
wlll be 1,115 Jeet wide, or over 350 feet greater than 
the facade of the new Union Terminal at Washingtoll, 
D. C., which is at present the largest ilil this country. 

railway administration to adopt a new signal appa­
ratus. The feature of the new system lies in the warn­
ing given the engine driver that he is approaching a 
Signal about 110 yards before the signal itself is actu­
all,. reached. This is accomplished by the use of an 
electric cab signal system, which arouses the driver's 
attelltion by ringing a bell and exposing a white slide 
directly before his eyes in the cab. With his attention 
thus stimulated the driver will have IilO excuse for 
running .by a signal in a fog.-Railway MagaziRe. 
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THE MOUNTAIN TELESCOPES OF SWITZERLAND. 
BY HAROLD J. SHEPSTONE. 

During the last few years there have ooen erected 
at the termini of the mouliltain railroads of Switzer­
land and at other suitable lookout stations some ex­
ceedingly powerful long-range observing telescopes. 
They are at once rendered conspicuous by their con­
struction and size, and have rightly become very 
popular among tourists for the reason of the splendid 
panorama views of the mountains obtaililed through 
them. Indeed, the 
ordinary traveler is 
o f t  e n dumfounded 
with the wonderful 
detail that is brought 
out through these 
high-power glasses. 

The idea of estab­
lishing telescopes on 
the mountains of 
Switzerland was, in­
deed a happy one. 
Not everybody has 
the inclination or 
the. necessary physi­
cal strength to un­
dertake a r d u o  u s 
climbs in this ,moun­
tainous land, and so 
o b t a i n  a c l o s e  
glimpse of this won­
derful world of ice 
and snow. T r u e ,  
there are now a 
number of mountain 
railroads penetrat­
ing right into the 
heart of the Alps, 
but even these are 
not accessible to all. 
Many lack the time 
or even the means of 
availing themselves 
of. these ingenious 
railroads up the hill­
sides ; but the tour­
ist can now study 
the rocks and gla­
ciers, and note the 

Scientific American 

tively. The binocular instruments are contrivances 
astonishing in th€ir effect. It is well known that our 
power of perspective rapidly decreases as the distance 
from the object increases. The reason for this is that 
the optic angle at which objects appear decreases with 
the distance, and finally becomes so slight that we lose 
all power of estimating it. We can, however, enlarge 
this angle by approaching the object, or by bringing 
the object apparently nearer to us, or ultimately by 
increaSing the flistance between the eyes. The optic 

pear at an optic angle 25 times as great. Now suppose 
we view a landscape two miles distant ; the separate 
objects-I;l:0uses, trees, people, etc.-would appear to 
us as if only 140 yards away. Now apply, in comple­
tion of the instrument so constructed, ocular glass of 
tenfold magnifying power, and we raise the plastic or 
stereoscopic effect proportionally, we achieve a 250·fold 
plasticity, and the objects appear as if they were only 
eighteen yards away. This is the principle of the 
latest mountain telescope. Upon everyone who is able 

to see stereoscopical­
ly it p r o  d u c e s a 
most striking effect ; 
mountain c h a i n s ,  
p r e  c i p i c  e s ,  etc.,· 
which, when seen 
through an ordinary 
telescope, are appa­
rently on the same 
plane, separate from 
one another in a 
most surprising man­
ner. The observer 
sees before him a 
living stereoscopic 
picture, sharp cut, 
clear, and in glow­
ing natural colors. 
He sees the trees 
s t a Ii. d forth, t h e  
rocks recede ; the 
foreground appears 
pushed quite up to 
the front, and the 
observer is made to 
believe that he is 
I 0 0 k i n  g into the 
country from an ele­
vation. Espe�ially in 
the mountains does 
this panoramic effect 
exercise its magic. 

. formation of the 
summit of Europe's 
most famous range 
of mountains, by the 
simple operation of 
v i e w i n g  t h e m  
through a telescope. 

A Ste1'e08CopiC telescope which preserves 
perspective values. 

Watching a cllmber on the Matterhorn through a I; 1/S-fneh 
telescope on the Ri:ll'elalp, Zermatt. 

At both the objec­
tive and eyepiece 
ends of the telescope 
are cap a r r a n  g e -
ments for protection 
against rain or wind. 
The telescope rests 
in a forked cradle, is 

. well balanced, and 
can be clamped in 
any p o s i t i o n  by 
tightening t h u m  b 
screws. The elevat· 
ing gear is a Simple 
but very complete 
c o n  t r i va n c e. By 
m e a n s  o f  h a n d  
wheels the eyepiece 
can be so adjusted 
as to remain fo­
cused on objects of 
va r yi n g altitude 
above the horizon. 
Indeed, . the instru­
ments are the envy 
of many an observa­
tory. Their magni­
fying power, which 
is adapted only for 
landscape observa· 
tions, not for as· 
tronomical observa· 
tion, ranges from 35 
to 116 diameters ; 
even the lowest of 
these, the one most­
ly employed, gives 
e x t r a o r d i n a r y 
results. 

Naturally, the va­
riety of mountain 
scenery in Switzer­
land offered a unique 
field for the intro­
duction of a tele­
scope suitable for 
long-range observa­
tion. It was neces­
sary, of course, to 
turn out a glass 
which could be used 
by the general pub­
lic without difficulty. 
What was demanded 
was an instrument 
free from chromatic 
aberrations, one off­
ering a large field of 
viSion, t h r 0 u g h  
which one could' ob­
serve with ease . a 
bright and clear sec­
tion of the land­
scape. All these con­
ditions a r e  m 0 r e 
than fulfilled in the 
telescopes w h i c h 
have been specially 
constructed for use 
in the Swiss moun­
tains by the well­
known optical firm 
of Carl Zeiss of 

'the long-range observing telescope.- Object glass, 7 '1/8 fnelles. When the weatller permits, objects 120 mUes 
distant can be seen clearly. 

Through the in­
strument at Uetli­
berg near Zurich, for 
instance, climbers on 
the Titlis, 40 miles 
distant, can be seen 
on a clear day,. the 
atmospheric condi-
tions being favora­
ble. The hotel on 
the Faulhorn, 60 

Jena. It was in these 
instruments that the 
new Jena glass was practically used for the first time. 

This new type of telescope may be roughly divided 
into two classes, nionocular and binocular ; i .  e. those 
through which the observation is made with one eye 
only, and those through which it is made with two. 
The former are mostly fitted with a revolving appli­
ance, the simple turning of which allows of rapid 
change of magnifying power. The telescopes seen In 
our photographs possesll object glasses 6% inches In 
diameter, and magnify 36, 68, and 116 times respeo-

THE MOUNTAIN TELESCOPES OF SWITZERr,AND. 

angle is the angle formed by two straight lines from 
our eyes to a given or observed point. It is quite clear , 
that to extend the distance between the eyes an artifi­
ci:il medium is necessary, and this train of ideas is 
realized in the binocular telescope under notice. Im­
agine, for instance, the two object glasses of an opera 
glass 25 times farther apart than the normal distance' 
(about 2¥..!: inches) between the eyes, that is 5 feet, 
and the projected image again reduced to normal dis­
tance by inserting prisms; the object would then ap. 

miles distant, can be recognized with this instrument, 
and in very fine weather the small trigonometrical 
Signal itself, as well as visitors on the Rigi, the cre­
vasses in all visible parts of the Alpine chain, and 
one of the church clocks in Shaffhausen, may be seen. 
Through the instrument on the Riffelalp above Zer­
matt, the movements of the Matterhorn climbers may 
be as dearIy followed as if they were within hailing 
dIstance. One sees them cutting steps in the ice, care­
tully pla..c�p.� their feet �hereln, Ilnd parins ou� �llQ 



rope. On such a day the telescope is much frequented. 
Through the instrument on the Schynige Platte near 
Interlaken, the timid chamois may be observed on the 
precipices miles distant, as they are otherwise never 
to be seen, and persons on the four miles distant Faul­
horn are easily distinguishable. All the great ascents 
are now watched through the telescopes, and anxiolis 
relatives can follow their friends' progress up the 
mountains. Then again these wonderful instruments 
have often been the means' of saving life. Accidents 
have been witnessed through them, and help dispatched 
to those in danger. The signals of distress from the 
Alpine guides are invariably first seen by the watchers 
through these powerful · glasses. 

Similar instruments are . to be found on the Rigi, 
the Weissenstein near Solothurn, the Wengeralp 
( Scheidegg) , and on the Jungfrau railway ; in Bern, 
Grindeiwald, Zermatt, and other places. The object 
glass in almost every instance is 5 1,8 inches in diame­
ter. Naturally, such instruments are expensive, as 
they represent the very best and latest of their kind. 
The telescope on the Schynige Platte, for instance, 
cost $460. It is interesting to note that the Carl Zeiss 
firm is now turning out a long-range observing tele­
scope with a 7%�inch object glass. · This will magnify 
objects 60, 100, and 200 times respectively, and in the 
clear atmosphere of the Swiss mountains, one should 
be able to see an exceptionally long distance with it. 

• • • 
Tapping the Earth Cor Electricity. 

BY PRIVY COUNCILOR OJ!' KDfRS TECKLENBURG. 

As pure water, mineral waters, petroleum, gas, and 
heat can be obtained from deep borings it appears 
worth while to make an a.ttempt to obtain electrical 
energy from the interior of the earth by the same 
means. 

I have already published numerous instances of 
the magnetization of driven weB tubes. Some tubes, 
driven 'less than a thousand feet into the earth, be­
came magnetized strongly enough to sustain the weight 
of large iron keys placed in contact with the protrud­
ing tops of the tubes. 

We know, furthermore, that a measurable electric 
current is generated when two electrodes, connected 
by a wire, are immersed in solutions of different tem­
peratures or different degrees of concentration. Now 
the earth contains various liquids, the pressure and 
temperature of which increase according to their depth 
below the surface. This distribution must produce 
electric currents and these may possibly be the most 
available subterranean source of electric energy, for 
to every depth corresponds a certain constant pressure 
and when this pressure is removed ( as by a boring) 
the temperature immediately rises. 

In the universe in general, very great electric:!! 
tensions are produced, in all probability, by various 
periodic cosmIcal influences. In the atmosphere we 
observe a continuous variation of electric charge and 
potential, and as the electric charge of the earth de­
pends chiefly on the electricity of the air, it shoQ,ld 
undergo violent, though momentary, disturban.ee in 
thunder storms, especially near the striking point of 
a discharge. It is well known, also, that the electrical 
state of the ground always differs from that of the air_ 

There are, no doubt, electrical currents in the earth, 
caused by local differences in electrification, as winds 
are caused by differences in atmospheric pressure. If 
the interchange of electricity repl"esented by these 
earth currents could be made to take place through 
suitable apparatus it would become an available source 
of energy. The regular alternation of solar illumina­
tion probably generates earth currents of unvarying 
direction, analogous to the _trade winds and other con­
stant air currents produced by the same cause. Cer­
tain solar phenomena, including increase in the num­
ber, size, and variability of sun spots and faculre, and 
the , formation of protuberances and eruptive columns 
of incandescent gas, strongly affect the electrical and 
magnetic condition of the earth. The aurora borealiS 
is undoubtedly of electrical origin. The earth currents 
due to solar influences and the rotation of the mag­
netized earth must be influenced by variations in the 
electrical state of the atmosphere. Telegraph and 
other electrical circuits, both overground and under­
ground, are affected by earth' currents, especially dur­
ing auroral displays, when it is often impossible to 
telegraph for hours. 

The considerations set forth above suggested to me 
the following experiments, which were conducted in 
borings miles distant from underground electric cir­
cuits. 

The first boring was unlined, had a depth of only 
46 feet and was filled to a depth of lllh feet with 
water. The second boring was 184 feet deep, con­
tained 131 feet of water a.nd was' lined with iron pipes 
to a depth of 151 feet. The apparatus consisted of a 
brass rOd, a lead cylinder 6 inches long and 2 inches 
in diameter, about 300 feet of insulated copper wire, 
and an amperemeter and a voltmeter, which were 
placed in a building near the shaft. 

When the lead cylinder was lowered into the shal-
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low and unlined boring, the brass rod driven into 
damp ground, 150 feet from the mouth, and the two 
connected through the galvanometers by means of the 
insulated wire, the instruments indicated 0.06 volt 
and 0.001 ampere. The substitution of a number of 
brass screws for the lead cylinder raised the voltage 
to 0.16, and the substitution of an iron pipe for the 
brass rod raised it to 0.24 volt, but in both · cases the 
current remained equal to 0,001 ampere. Experiments 
made in the deep boring gave substantially the same 
results when the suspended electrode was sunk to 
depths of 130 and 160 feet, though distinctly greater 
deflections were obtained at the full depth of 184 feet. 
Depths of several thousalld feet may, of course, give 
very different results. 

It would be an easy matter to lower electrodes to 
various depths in wells, mine shafts, and other bor­
ings and excavations. Unfortunately I cannot do this 
myself, as I do not control the shafts, but contractors 
and mining c ompanies might well take up the problem. 
It would only be necessary to place a h ollow copper 
cylinder, 60 feet or more ill length, at the bottom of 
a boring of 3,000 feet and to connect it by a well-insu­
lated copper wire with a similar cylinder -buried in 
moist earth at the surface in the vicinity of the mouth, 
intercalating a voltmeter and an amperemeter at any 
convenient points . •  Possibly a current strong enough 
to charge an accumulator might thus be obtained. Per­
haps a strong current can be obtained merely by con­
necting an electrode buried in moist earth with the 
top of an iron well .pipe of great length. The simple 
expedient of connecting two neighboring pipes at 
mineral springs might conceivably furnish a current, 
and is well worth. trying. If the pipes are of different 
metals, iron and copper, further experiments should 
be made with pipes of the same metal in order to dis­
tinguish the galvanic from the earth current. -

Experiments of many kinds, indeed, should be made 
in deep borings, if only for the sake of the possible 
utilization of many costly borings that have been 
abandoned. No doubt other and better methods than 
I have suggested will be found for obtaining electrical 
energy from the interior of the earth. I merely wish 
to induce others to repeat these experiments in deep 
borings and mine shafts and I shall be glad to assist 
in the work. 

What is to be expected of such experiments ? In 
the most favorable case we may find in the depths of 
the earth sources of heat, light, and power of vast 
importance 'to all mankind, and in the most unfavora­
ble case we shall lose a few thousand dollars. The 
horizontal intensity, declination, and inclination of the 
earth's magnetism are measured daily with great pre­
cision in many places. Why is not the same' interest 
shown in the more important electrical state of the 
earth? This should also be a matter for governmental 
investigation.--:-Translated for the SCIENTIFIC AMERICAN 

from Umschau. 
. I .  I, . 

The Harmeul Efi"ects 01' Ultra-Violet RaYI!I on the 
HUlDan Eye. 

The action of ultra-violet rays on the human eye 
has been much discussed ever since Doctors F. Schanz 
and K. Stockhausen at the Congress of German Nat­
uralists held at Dresden drew attention to the mat­
ter. Another interesting contribution toward a definite 
solution of the question was given 1;Jy the same men 
ill a lecture delivered before the sixteenth annual 
meeting of the Association of German Electricians, at 
Erfurt. 

Many experimenters have investigated the influence 
of ultra-violet rays on the human organism, and their 
work has resulted in the therapeutical use of the rays, 
some affections of the skin being cured by an artificial 
inflammation due to their action. Ultra-violet rays of 
short wave length were found to act very intensely on 
the surface, whereas those of greater wave length pene­
trated to some depth. The action of the rays on the 
eye has likewise forIQed the subject of research. 

Investigations ' carried out by Schanz and Stock­
hausen show that ophthalmia electrica is due to ultra­
violet rays. The same disease, though in a less char­
acteristic form, is produced also by many other illu­
minants containing a large percentage of ultra-violet 
rays. Snow blindness is similar in its ,symptoms , to 
electrical ophthalmia and is likewise produced by 
ultra-violet rays contained in reflected sunlight. 

That the action of ultra-violet rays, so far from being 
confined to the external ,eye, also affects its deeper parts, 
is evidenced . by the intense fluorescence of the lens 
which they are able to produce. The lens thus converts 
the short-wave invisible rays into visible rays, acting, 
as it were, as a safeguard to the retina. Persons whose 
lenses have been extirpated are accordingly subject 
to attacks of erythropsia ( "red visiollS" ) ,  especially' in 
the case of intense lighting effects. This trouble can 
be observed at high altitudes even in normal eyes. As 
a !'llight turbidness is further produced in the lens by 
an intense lighting with ultra-violet rays, it may be 
said that the cataract of old age is possibly due to a 
progressive alteratioll of the lens. 
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Though an increase in' the percentage of ultra-violet 
rays with increaSing temperatures of the illuminant 
could be anticipated, Schanz and Stockhausen exam­
ined the usual lamps by means of ' a quartz spectro­
graph, the results of which are as follows : 

The spectrum of crude oil lamps and candles hardly 
exceeds the region of visible rays. The ultra-violet 
range, however, extends as soon as a chimney is 
added. The same result is observed if the temper­
ature of the flame be raised by means of an air blast, 
and an even more extensive spectrum is produced by 
using an incandescent mantle ; but the longest ultra­
violet spectra are found in electric illuminants, of 
which the mercury vapor lamp with quartz globe and 
arc lamps are found to come foremost. Nernst lamps 
likewise ra.diate a considerable percentage of ultra­
violet rays. In all electric lamps fitted with a glass 
cover of any kind, the short wave lellgths are absorbed 
by the glass. 

The authors draw attention to the fact that blue 
protective spectacles afford no protection against ultra­
violet rays, and that smoke-gray spectacles weaken the 
whole spectrum, for which reason they are not suit­
able for practical purposes. Because of the special 
importance of the question, they have undertaken the 
production of a new kind of protective glass which is 
now brought on the market under the name of "eu­
phos" glass. This glass, which is of a light greenish­
yellow hue, owes its remarkable power of absorbing 
ultra-violet rays to its special composition rather than 
to its- color. The composition can be adapted to each 
kind of lamp. 

With a very slight loss of light ( 3  to 5 per cent) this 
glass screens off entirely any ultra-violet rays. Spe­
cial experiments made on animals show that it really 
affords an efficient protection to the eye. 

.. 4' . ' . 
Prizes Cor Essays on Street Cars. 

To the senior students of the technical schools of 
the United States who will be graduated in 1909, the 
J. G. Brill Company, of Philadelphia, manufacturers 
of cars and trucks, offer $50'0 for theses on the sub­
ject, '.'Design 'af an Electric Railway Car for City 
Service." The authors · of the three theses which in 
the estimation of a jury shall 'be considered most 
meritorious of those submitted, shall receive respec­
tively in order of merit of their work prizes of $250, 
$150, and $100. The subject may be considered from 
any standpoint the student may elect or from all, 1. e., 
from the standpoint of the construction of the car 
body, the standpoint of the truck, the standpoint of 
the 'electrical equipment and its arrangement, etc. 
Each thesis will be judged : 1. On its technical merit ; 
2, on the manner in which the subject is presented. 
A jury of three whose decision shall determine the 
winners of the , respective prizes will be appointed to 
consider the relative merits of the theses submitted. 
The jury will include an electric railway official of 
prominence who is thoroughly conversant with the 
features and requirements of electric railway car con­
struction ; a member of the editorial s.taff of one of 
the technical journals in the electric railway field ; 
and an expert in ear construction. 

.... I . , . 
The Current SupplelDent. 

An interesting and novel application of concrete has 
recently been carried out in the erection of a new 
lighthouse in the Straits of Malacca. This the Eng­
lish correspondent of the SCIENTIFIC AMERICAN de­
scribes at length in the current issue of the SUPPLE­

MENT, No. 1712. James Hatch's paper on the develop­
ment of the electric railway, in which he traces its 
marvelous growth, is concluded. The Action of Ra­
dium Emanation on Copper Salts is the title of an 
article in which Mme. Curie describes her experiments, 
and in which she fails to confirm Ramsay and Cam­
eron's announcement of the degradation of copper to 
lithium by means of radium emanation. Francis 
Hyndman contributes an article on the absolute zero 
of temperature, which has been inspired by Prof. 
'Onnes's recent achievement in liquefying helium. The 
British battleship "St. Vincent," the eighth of the 
"Dreadnought" type to be built for the British navy, 
is described and illustrated. The faked and the forged 
antique are made the subject of an amusing article 
by Mr. Tighe Hopkins. 

. . . , . 
The United States Forest Service will reforest about 

3,000 acres of cut-over long leaf pine lands in South 
Florida, about twenty-five miles southwest of Ocala. 
After a careful study of the soil and forest-growing 
conditions here, the service has decided that the most 
practical method of doing this will be the planting of 
pine seed on the areas to be covered with trees, for 
starting the trees in a nursery and transplanting the 
seedlings in the fleld is not considered feasible because 
of the long tap roots produced by this species of pine, 
these roots rendering transplanting difficult. The ex­
perimental planting of the mesquite and several spe­
cies of euoalyptus on these lands has been suggested 
also in this reforestation work. These will be the most 
extensive operations yet undertaken in the South. 



An Arrangelnent of' Twin Propellers f'or Aeroplanes. 

To the Editor of the SCIENTIFIC AMERICAN : 

The lesson to be learned from the Wright disaster 
at Fort Myer, Va., is the fact that having two propel­
lers on a horizontal line is radically wrong, as the 

.forward thrust is shifted entirely to one side, if any­
thing happens to either propeller, and no movement 
of the steering devices can overcome this side thrust, 
as the plane of resistance of the supporting surfaces 
is at nearly right angles to this side thrust. I designed 
an aeroplane some years ago and placed the prope'llers 

. above each other to avoid this very contingency. The 
propellers being in a vertical line allows of a stronger 
and simpler plan, as one of them can be placed directly 
on the engine shaft, the other being either above but 
preferably below the line of the planE!!!. Now if any­
thing should stop one of these propellers, a change in 
the vertical steering rudder added to the higher speed 
of the remaining propeller would tend' to overcome the 
loss of one, and would prevent the machine's falling, 
though it might sail slowly to the earth. , Builders of 
aeroplanes will eventually be forced to adopt this ar­
rangement of propellers, as it may be seen that it has 
other advantages than those mentioned above. 

E. L. BAILEY. 
Raleigh, N. C., September 26, 1908. 

• 1 • •  
A question of' Priority of' Invention. 

To the Editor of the SCIENTIFIC AMERICAN : 

Referring to the article entitled "Nasmyth-the Cen­
tenary of a Great Inventor," appearing in your im­
pression of October 10, page 238, and partly quoted 
from the Engineer of London, allow me to correct 
two misleading statements as to Nasmyth's priority 
of invention. The article states that in 1838 Nasmyth 
brought out a self-adjusting bearing for the shafting 
of machinery, which consisted in giving a spherical 
form to the exterior of the bearing ; also, he invented 
an inverted vertical steam engine. In Nasmyth's auto­
biography, edited by Smiles, the date of the latter 
invention is given as 1848. 

It is far from my wish to detract in the smallest 
degree from the fame of Nasmyth. He was unques­
tionably a great inventor, but, as in the case of other 
great men, some of the prior achievements of his 
contemporaries were subsequently ascribed to him. 

When Nasmyth was established at the Bridgewater 
Foundry, near Manchester, John George Bodmer, 
M.LC.E., was in business at the Britannia Foundry in 
the same city. The two engineers were much in con­
tact, and Nasmyth frequently consulted Bodmer on 
difficult matters of construction. 

It must be explained that Bodmer was a native of 
Switzerland ( born in 1786 ) and emigrated to Eng­
lanq in the early thirties-partly for the reason that 
his native country gave no protection to inventors. 
At that time there was great opposition to foreigners, 
and the English engineers, as well as the workmen, 
threw �ery obstacle in Bodmer's way. 

Nevertheless, he made a determined fight for suc­
cess, and originated many improvements in machinery, 
among them being a spherical journal box in 1834 of 
the same construction as Nasmyth's of four years 
later. These spherical bearings were successfully 
used on locomotiv'es and cars on English railways. 
In 1841 he invented the inverted vertical steam en­
gine, anticipating Nasmyth by seyen years. 

Bodmer's diaries are now in my possession, and 
they give a highly interesting account of how this 
indomitable Swiss engineer, who was about fifty years 
in advance of his time, grappled with difficulties and 
obstructions which to-day are unknown to the scien­
tific inventor. 

During his residence in Switzerland and Germany 
in 1804, he invented spiral-gear wheels. In 1808 he 
made a breech-loading rifled cannon, which was thor­
oughly tested by the officers of artillery in the Grand 
Duke of Baden's regiment, and pronounced successful ; 
but it was not adopted, for the world was not then 
ready for breech-loading firearms. 

In England, in 1833, he invented the double-piston 
balanced steam engine, and locomotives on this prin­
ciple were used on the London and Brighton and 
South-Eastern railways. Bodmer said that they ran 
with absolute steadiness at all speeds. They anticI­
pated the balanced locomotive by about fifty years. 
The original drawings of these locomotives are in my 
hands ; they had cylindrical slide valves, variable , ex­
pansion valves, superheaters; feed-water heaters, and 
four·wheeled trucks. 

At Manchester Bodmer introduced new forms of 
cotton machinery and machine tools, some of the latter 
being subsequently ascribed to Whitworth. Bodmer 
claimed to have improved the whole system of cotton 
spinning, one of his inventions being a carding engine, 
the drums or cylinders of which were self-stripping. 
He affirmed that if the English 'cotton-mill owners had 
adopted all of his improvements, they would hav� 
reduced the cost of pr!lduction by one-half. 
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Ellglish engineers opeBly opposed him, but secretly 

copied his improvements, and in 1842 it ,was found 
that his inventions were in unlaWfUl use in over sixty 
mills and machine shops in Lancashire ; but Bodmer 
patented his inventiolls and proceeded against his 
infringers, from whom he collected heavy damages. 
He obtained fifteen patents in England and many more 
in foreign countries. Three of his English patents 
were so valuable that they were prolonged, at great 
trouble and expense, by special act of Parliament. 

In 1842 Bodmer invented a rolling mill for rolling 
railway wheel tires in the circle, and these mills have 
been manufactured from that day to this, the latest 
being installed in the Standard Steel Works Company's 
shops ; also a complete plant for the Japanese gov­
ernment. 

In 1843 Bodmer brought out his patent air pump 
for condenSing engines. The plunger of this pump 
was conical, and wiped over the ports II! such a way 
that no valves were required. This valveless air 
pump is now, with slight improvements, being manu­
factured by a London syndicate. 

Bodmer subsequently moved to London, and asso­
ciated with the leading engineers of the day, including 
BrUllel and Robert Stephenson ; but they regarded 
him as a radical, and received him coldly. When he 
suggested that railway cars should be built with a 
central passageway and a lavatory for the conveni­
ence of passengers, he was laughed at. In 1846, at a 
meeting of the Institution of Civil Engineers, he was 
amused at the pompous way in which fuel consump­
tion, tractive effort, and counterbalancing of locomo­
tives were discussed by the great English engineers, 
without proper data. Bodmer affirmed that they were 
talking wildly, and the only way would be to build 
a stationary testing plant; so that the locomotive and 
its movements could be studied while the working 
,parts wete running at full speed. This was regarded 
as such an outlandish scheme, that it was not even 
discussed. 

He tried to get his balanced marine engines built 
by Penn and Rennie, the leading marine engineers of 
London, but they feared him as a competitor, .and 
told him that they would not build his engines, not 
even if , they got orders from the British government. 

In 1847 failing health necessitated ,Bodmer's return 
to Switzerland, 'where he designed machine tools for 
his son-in-law, Frederick Reishauer, who was a t-ool 
maker at Zurich. These tools were successful, and 
enabled Reishauer to start the extensive works at 
Zurich now known as the Actiengesellschaft fUr Fab­
rikation ' Reishauer'scher Werkzeuge, where some of 
Bodmer's machine-tool inventions are in present use, 
and where his drawings were lately discovered. 

Bodmer died in 1864. He was one of the most bril­
liant , inventors of the nineteenth century, but it is 
only now that engineers _have begun to recognize the 
great scope and value of his inventions, and the part 
he played in the development of modern machinery. 

HERBERT T. WALKER. 

Binghamton, N. Y., October 12, 1908. 
• 1 . ,  • 

Keannament of' Warships. 

To the Editor of the SCIENTIFIC AlIiERICAN : 
You have recently published a couple of letters on 

the rearmament of our more important battleships 
and cruisers. The projects mentioned would, however, 
entail considerable. reconstruction of ships and turrets, 
and, as you noted, the money needed to effect this 
could be spent to greater advantage on new ships. 

It seems' to me that by using m{)re powerful 8-inch 
guns the required result might be easily obtained. A 

50-ca�liber 8-inch gun, as used by the Russians, ought 
to be able to fire a 340- to 350-pound shell. ( The new 
French 50-caliber 12-inch gun uses a shell correspond­
ingly heavier than that employed in their 45-caliber 
model .)  

An 8-inch gun thus equipped would have practically 
the same size shell and as great a velocity as the 
50-caliber British 9 .2-inch, -which is considered equal 
to a 45-caliber 10-inch gun. 

The increase in length and weight over the present 
8-inch model would be, very slight and, if the military 
masts, cranes, and flying bridges were removed from 
our battleships and cruisers, these guns might also 
replace some of the 7-inch and 6-inch, thus giving a 
Broadside superior to the "Aki" or "Lord Nelson" for 
the battleships mid to the ' "Kurama" or "Shannon" 
for the cruisers.' Fifty·caliber guns are more easily 
worn out than 45-caliber ones, but stilI the 50·caliber 
are used. T. B. THOMPSON. 

Greenwich, Conn., September 11, 1908. 

On October 11 Mr. Wilbur Wright increased his 
aeroplane record with a- passenger to 1 hour, 9 min­
utes, and 45 seconds; His passenger in this flight was 
M. Painleve, a member of the French Institute. 'I he 
flight was executed with perfect steadiness, and was 
the most successflll tl1at has as yet been made. After 
teaching three different men how to operate the aero· 
plane, Mr. Wright, acc'ording to report, will return to 
the . United States. 
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V.-THE .JAPANESE NAVY OF TO-DAY. 

The fact that our Atlantic fieet of sixteen battle· 
ships is just now in a Japanese harbor and the reo 
cipient of Japanese hospitality gives particular in­
terest to the present article on the Japanese navy. 
Comparisons of a friendly character will be inevi· 
table, and it is a matter for considerable satisfaction 
to know that, in spite of the recent rapid growth of 
the Japanese navy, it cannot assemble, even to·day, 
so formidable an array of first-class battleships as that 
under command of Admiral Sperry. 

The Japanese navy ranks fifth in importance among 
the leading navies of the world. The relative rank , 
of the four other navies is Great Britain, United States, 
Germany, and France. Each of these has been treated 
iB a separate illustrated <tl"ticle of the present series­
the British navy on March 7, 1908, the United, States 
navy December 7, 1907, the German navy August 8, 
1908, and the French navy September 19, ' 1908. The 
rise of the Japanese navy to its present position as 
one of the leading navies of the world, has · been 
rapid and highly spectacular. For the beginnings of 
her modern navy, we need go back not more than 
twenty years, or, say, to the commencement of the 
last . decade of the nineteenth century. At that time 
her fighting strength consisted of three cruisers of 
the "Hashidate" class, each carrying a 12%·inch gun 
and eleven 4.7-inch quick-firers ; the little armored 
cruiser "Chiyoda" of 2,450 tons ; and a few smaller 
cruisers which to-day would be considered in the gun· 
boat class. With this Lilliputian fieet she crushed the 
naval power of China and gave such evidenoo of lat· 
ent genius for naval strategy and tactics that she won 
the instant respect of naval critics the world over, 
who predicted for her a brilliant naval future. Th� 
wresting from Japan of Port Arthur ( one of the rich­
est fruits of her victory) by the jOint action of 
France, Germany, and Russia, stung deeply the prid!( 
and stimulated the activity of this valiant race. They 
immediately set about the construction of that fiee,t 
which, less than ten years later, in Ii. series of bril· 
liant victories, crushed the naval power of Russia 
and all but swept her nayy out of existence. AI· 
though we have placed Japan in the fifth pOSition in 
respect of the number, displacement, and fighting 
power of her ships, it should be remembered that the 
actual fighting value of a navy depends as much, if 
not more, upon its men as it does upon its material. 
Moreover, the fact that 

'
the Japan of the future WIll 

probably be fightjng in her home waters, and within 
easy reach of her naval bases, will necessarily give 
her great advantage over any of the navies, more 
powerful on paper, with which she may have to con­
tend. It is only during the last few years that Japan 
has undertaken the construction of ships in her own 
yards. Consequently, the bulk of her navy is of for· 
eign build, and bears the impress of foreign design. 
The earliest ships of her modern navy were built in 
France ; but the majority of her battleships and arm· 
ored cruisers have been designed . and constructed in 
English yards, notably tbos� of Armstrong and of 
Vickers-Maxim. Consequently, her ships, aIid particu . 
larly the battleships, approximate more nearly those of 
Great Britain than they do to the ships of any other 
navy. Since the Russian war, however; Japan has pro· 
gressed by leaps and bounds. She has struck out on 
original lines, and in her latest battleships and cruisers 
she has produced ships of large size, high speed, and 
carrying exceptionally heavy batteries. A particular· 
ly notable fact is the tenacity with which she has 
clung ·to the secondary battery. She followed the big· 
gun-ship fashion set by the "Dreadnought," without 
'sacrificing the 6-inch gun ; her latest battleships carry­
ing a very formidable armament of 6-inch and 4.7-inch 
rapid·fire guns. Her new vessels are thoroughly u:p­
to-date, and Japan has adopted the turbine as the ex· 
cl\lsive motor power for her future vessels of large 
size. 

SUMMARY.-The Japanese navy includes fifteen bat· 
tleships of over 10,000 tons displacement, the oldest 
of which was launched in 1894, and most of which 
are not over ten years old. Their total displacement 
is 233,094 tons. Four of these, of the "Dreadnought" 
type, are at present under construction. The thor­
oughly. modern character of Japan's navy is shown by 
the fact that it includes but one battleship of such 
early date as to relegate it to coast defense, and this 
is the "Iki," one of the Russian battleships captured 
at the battle of Tslishima. This vessel is of 9,672 
tons. Japan is strong in armored cruisers, having 
�hirteen of

' 
these ships with a total displacement of 

136,212 tons. 
Of second-class cruisers Japan possesses four, of 

23,306 tons aggregate displacement. These are fast 
protected vessels with a speed of from 20 to 22 
knots. There are also fifteen thirij·class cruisers of 
from 2,450 to 4,277 tons displacement-a miscellaneous 
lot of vessels ranging from the 25-knot "Sutsuya," 
formerly the Russian "Novik," to the 17-knot "Hashi· 
date," of 4,277 tons, carrying as its main armament a 
12%rinch gun. The total displacement of ships iil 
this class is 52,025 tons. 
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In the above enumeration we have 
considere4 only vessels which count 
for much in modern ' naval warfare. 
The Japanese navy includes, as do the 
other first·class navies, a considerable 
number of gunboats, old . cruisers, and 
one or two obsolete battleshtps whose 
low SPeed, weak armament, or other 
defects place them outside of the list 
of effective ships. The fleet of Japan­
ese destroyers is thoroughly modern, 
and inchides sixt),-four vessels built or 
under construction, ranging in displace· 
ment from 320 to 1,100 tons and in 
speed from 27 to 35 knots. The aver· 
age displacement of these vessels, ex­
cluding a few of the latest designs, is 
about 350 tons, and the speed about 30 
knots. The torpedo fleet also includes 
ninety-flve torpedo boats, which will 
average in displacement about 125 tons 
with a speed of 28 knots. Of the nine­
ty-five boats, forty-five are under con­
struction. These are to have a speed 
of 27 knots and will displace 150 tons. 

Displace_ent, 19,750 tons. Speed, 20.5 knots. Coal, 2,700 tons. Ar_or : Belt, 9 Inches ; deck, 
S inches ; sides, 8 Inches ; turrets, 8 Inches ; central ,battery, 6 Inches. G u ns : Four 45-caliber 

1Z-inch ; twelve 45-caliber 10-lnch ; twelve 64nch. Torpedo tubes, 5. Co_ple_ent, 850. 

BATTLESHIPs.-The fleet of Japanese 
battleships is rather a heterogeneous 
collection of vessels, much more so 
than one would have expected from so 
methodical and judicious a people as 
this Oriental race have proved them­
selves to be. That the ships do not 
arrange themselves ' readily in classes, 
is due entirely to the rearrangement · 
of naval forces and strength which took 
place in the Far East as the result of 
the Russo-Japanese ' war, in the 'course 
of which Japan not only lost two of 
her battleships, but also captured so 
many more than she had lost from Rus­
Ilia, that she actually emerged , from the 
strife with a fleet much more powerful 
than that with which she entered. All 
of the captured battleships had suffered 
more or less severely from the gun, 
mine, or torpedo. Many of them had 
been sunk by the Russians themselves 
in Port Arthur on the eve of the sur­
render of that fortress. They were 
subsequently raised by salvage opera-Battleships " Aki " and " Satsuma." " Dreadnought " type. 

Dlsplace_ent, 13,500 tous. Speed, 18 knots. Coal, 1,250 tons. A rln9r : Belt. 7� Inches ;  
deck, 3 inches ; sides, 6 inches ; turrets, 10 inches ; shields, 6 inches. Ar_a_ent : Four 

1Z-inch 45-caliber Japanese guns ; slx' S-inch 45·caliber Japanese guns ; twenty S-inch. 
Torpedo tubes, 3. Co_ple_ent, 750. 

Battleshill " Iwami." Formerly " Orel" 

3·Q,F. 3 'Q,F, 
,3."Q,F r----���--'=:::", ... 3�F - , -, . -�.- - , - , -0- - -Eri-e 

, . 1(1: 3:q,F, . 

6 ' Q F.  3 'Q, F  3 ·O. F 
Note : In the ('pobie'da"the B'elt Extends 

Ihe Full Length of' lhe Ship 
Displacement, 12,674 tons. Speed, 19 knots. Coal, 2,000 tons. A rmor : Beit, 9 inches ; deck, � 

inches ; sides and casemates, 5 inches ; turrets, 10 inches. Armament , Four 12-inch 4O-caliber 
Japanese guns ; ten 6-inch ; twenty S-inch. Torpedo tubes, 4. C9lDplClnent, 730. 

Battleships " SUWO " aud " Sagami." Formerly " Pobieda " aud " Peresviet." 

Displaeement, 9,800 tons. Speed, 21 knots. Coal, 1,500 tons. At:Dlor : Beit, 7 inches ; deck, 
� inches ; sides, 5 inches ; casemates, 6 Inches ; turrets, 6 inches. Arlnament : Four S-inch ; 

fourteen 6-inch ; twelVe 3-inch. Torpedo tubes, 4. COlDple_ent, 488. 
Armored Cruiser " Idzumo." Six ships with slight variations. 

Displaee_ent, 12,700 tons. Speed, 18.5 knots. ' Coal, 2,000 tons. Arln9r : Belt, 9 inches ; deck, 
3 inches ; sides, 6 inches ; battery and casemates, 5 inches ; turrets, 10 Inches. A r_a_ent : Four 

1Z-inch ; twelve 6-iuch ; tweuty 8-inch. Torpedo tubes, 4. Co_ple_ent, 750 . 
Battleship '� Hizen." Formerly " Retvizan." 

I 
Displace_ent, 18,750 tons. Speed, 20.5 knots. Coal, 2,000 tons. A rmor I Beit, 7 inches ; deck, 

2 inches ; sides, 5 inches ; turrets, 7 inches ; battery, 5 iuches. Arlna_ent : Four 12-inch 45 
caliber ; twelve 6·inch 45-caliber ; twelve 4.7-inch : fonr a-inch. Torpedo tubes, 5. 

Complement, 817. 

Armored Cruisers " Tsulmba " and " Ikoma." 

Displaee_ent, 14,800 tons. Speed, 22 knots. Coal, 2,000 tons. Arlnor : Belt, 7 inches ; sides, 5 
inches ; deck, 2 inches ; turrets, 7 inches. Ar_ament I Four 12-inch ; eight 8-lnch ; fonrteen 

4.7-inch ; four 3-inch. Torpedo tuJ>es, 5. Complement, 850. 
Armored Cruisers " Kul'ama " and " Ibuki." 

(Above diagrams from Jane's Fighting Ships and Bmsscy's Naval Annual.) 

V.-THE JAPANESE NAVY OF TO-DAY. 
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tions in wbich the Japanese betrayed remark­
able patience and ingenuity ; and they have been 
repaired and refitted and .in some cases rearmed. The 
secrecy of the Japanese about their naval affairs ren­
ders it difficult to ascertain just what changes they 
have made. Generally speaking, the useless bridges 
and upper works have been removed or cut down ; in 
some cases the batteries have been retained, in others 
replaced by more powerful Japanese guns. It is prob­
able that these vessels are as effecflve and, in some 
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rocating engines of less power and her estimated speed 
is about 20 knots. Outside 'of these differences in 
displacement, engine power .and speed, the two ves­
sels are practically identical. The Japanese evident­
ly are not advocates of the high forecastle deck which 
has been adopted generally for battleships of the 
"Dreadnought" . type. Their ships are fiush through­
out and have a freJboard of about 20 feet. The armor 
protection consists of a 9-inch belt thinned down

' to 
6 inches at the bow and 4 inches at the stern. The 

28 y 
ward and one aft, protected by 12 inches of armor. 
The 10-inch guns of 45 calibers are mounted in six 
two-gun turrets, three on each beam, protected by 8 
inches of armor. For protection against torpedo at­
tack the Japanese retained the 6-iMh rapid-fire gun, 
eight of these being mounted on the gun deck within 
the central battery, and two on the same deck forward 
in sponsons and two' in sponsons aft. The concentra­
tion of fir.e is .two 12's, four 10's, and four 6's ahead 
and astern, and four 12's, siX 10's, and six 6's on the 

Dlsplacement, ol5,000 tons. Speed, 18.5 knots. Coal, 1,700 tons . .  Armor : . Belt, 9-lnch j deck, 
S·inch ; sides and casemates, 6-lnch j turrets, to-Inch to 14-inch_ Armament : Four 12-lnch j 

fourteen 6-inch; twenty Mnch. Torpedo Tubes, 5. Complement, 741. 

Displacement, 6,500 tons. Speed, 94.6 lfuots. Coal, 1,260 tons. Armor: Deck, 3-lnch. 
Armament : Twelve Mnch 45 caliber; twelve 3-lnch. Torpedo tubes, 4-

COlDplement, 571.! 

Battleship " Shikish1ma." Protected Cruiser Ii Soya." Formerly " Variag." 

Displacement, 15,000 tons. Speed, 18.5 knots. Coal, 1,700 tons. Armor t Belt, 9oInch j deck; 
3-inchj sides, 6-inchj turrets, 10-inch to 14-inchj casemates, 6-lnch. ArmalDent : Four 12-inchj 

fourteen 6-lnchj twenty 3-inch. Torpedo tubes, 4. COlDplement, 770. 

Welgllt of Silell, 850 pounds. V411oclty, 2,400 foot-seconds. Penetration of Krupp Steel 
at 5,000 yards Is 12 Inches. 

Battleship " Mikasa." I After Pair 1 2-inch 40-ca.liber Guns on the Battleship " Asabie" 

DlsplacelDent, 12,000 tor.s. · Speed, 18 knots. Coal, 1,500 tons. Armor : Belt, 18-lnch; deck, �·inch; 
side, 4·ineh; turrets, 1 Anch to 6-lnch ; casemates, 6-lnch. Armament : Four 12-lnch 4O-caliberj ten 

6-inchj sixteen Mnch. Torpedo tubes, 5. cOlDplelDent, 600. 

DIsplacement, 13,750 tone. Speed, 20.5 knots. Coal, 2,000 tone. A rmor: Belt, 7-lnch ; deck, 

2-inch; turrets, 7-inchj central battery, 5-lnchj sides, 5·inch. Armament: Four 12-inch ; twelve 

6-inchj twelve 4.7-inch ; four 3-inch. Torpedo tubes, 5. COlDplement, 817. 

Battleship " Fugi." 

cases, more so, than when they sailed under the Rus­
sian fiag. 

The most important battleships are four of the 
"Dreadnought" type, two of which are nearing comple­
tion, and the. other two about olle-third completed. 
The "Aki" and "Satsuma," built respectively at Kure 
and Yokosuka, are vessels of 19,750 tons and 19,500 
tons displacement respectively. The "Aki" is design­
ed to make 201J.z. knots with Curtis turbines of 25,000 
horse-power. The "Satsuma." will be driven by reclp-
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protective deck is 3 inches in thickness. The armor 
belt is carried up to the level of the gun deck except 
from the after turret to the stern where it finishes at 
the protective deck. The 9-inch belt is carried up 
amidship to the gun deck, diminishing, however, from 
9 to 8 inches, and the whole of the central' battery is 
protected by 6 inches of armor. The. battery is Ull­
usually powerful, including sixteen armor-piercin&, 
guns, four 12-illch and twelve to-inch. The 12-inch, 
45-caliber guns are mounted in two turrets, one for-

Armored Cruiser " Tsukuba." 

broadside. It will be noted that the Japanese do not 
favor the mounting of the main battery on the center 
line as is done in our "North Dakota." The method 
adopted in the "AId" and "Satsuma" involves the 
maSking of one-half of the to-inch battery at all times 
during an eugagement. The two later "Dreadnoughts" 
laid down at Yokosuka and Kure in 1906 and 1907 
are due to be completed in 1910, but little is known 
with certainty about these ships. They will be some­
wha.t larger than the "Aki" and will displace between 



20,000 and 21,000 tons. They will be drlVen by tur· 
bines at a speed of about 20% knots and will probably 
mount a dozen 12-inch 45-caliber guns, and & second­
ary battery of 6-inch and 4.7-inch gun's. In view of 
the universal adoption by the other powers of the 
axial position for the 12-inch guns, it is probable that 
the batteries of these ships will . be mounted on that 
plan, with two turrets forward, two aft, and one on 
each beam disposed diagonally so as to permit of the 
whole battery being fired on either broadside. The 
two most important battleships at present in commis­
sion_ are the "Kashima" and "Katori," built since the ' 
war in the Elswick and Vickers yards. ' ,  They are 

. halfway "Dreadnoughts," since they carry eight large 
armor·piercing guns, four 12-hich ( in the customary 
pOSitions, fore and aft ) , and four 10-inch mounted in 
single turrets, one at each corner of the central bat­
tery. The secondary armament consists of twelve 6-
inch guns and a dozen 14-pounders. The 6-inch are 
mounted on the gun deck and the upper ' deck amid- , 
ships. These vessels are of 16,400 tons displacement 
and on trial they made 19.2 and 20.2 knots respectively. 
The protection consists of. a 9-inch belt., thinning to 
6% inches at the end ; a deck 3 inches on the slopes ; 
9 inches of protection for the �ain turrets ; 8 inches 
for the 10-inch gun turrets ; ,  and , 6 inches' of side 
armor extending from tha belt up to ' the main deck. 
,With a coal supply of" 2,000 tons, these , vessels have 
a good radius of action ; they are formidable ' ships, 
being somewhat more powerful than the "King Ed­
ward" class of the British navy. Next in impor­
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the surrender ; and " was raised by the Japanese in 
1905. Her battery consists of four 12's, twelve 6's, 
and twenty 12-pounders. . she is protected 1'y a 9-inch 
belt, with a secondary belt of 6-inch armor ;  has 10 
inclies on the turrets and 5 inches on the secondary 
battery and the casemates. Her speed on trial was 
18 knots and she can stow a maxiinum amount of 
2,000 tons of coal. She still carries her 40-caliber Rus­
sian guns ; and, unless the Japanese have been able 
to effect very· thorough repairs, her value must be con­
sidered to be doubtful. The other two battleships, 
"Suwo" and "Sagami," are practically twin ships and 
12,674 tons displacement. They were formerly known 
as the "Pobieda" and ··Peresviet." Both ships , were 
sunk at Port Arthur and subsequently salved. They 
are characterized by a lofty spar deck, on which are 
mounted the forward guns of the main battery. Orig­
inally the main battery consisted of four 10-inch 
guns ; but, in rearming these vessels, the Japanese 
have substituted four 12-inch 40-caliber guns. The 
secondary · battery is mounted ill casemates on the 
main and gun decks. The ships are protected by , a  
9-inch belt 'of Harvey amior, which i s  continuous in 
the "Suwo," but stops short of the ends in the "Saga­
mi." The bunker capacity is good, being over 2,000 
tons, and the deSigned- speed is 19 knots. Among the 
second-class and coast defense battleships are the 
"Tango," ' of 11,000 tons, formerly the Russian battle­
ship ' "Poltava," carrying four 12's and twelve 6-inch 
guns, built in 189 4 ;  the "Iki," formerly the Russian 
"Nikolai." carrying two 12's, four 9's, and seventeen 
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two 8·illch in a turret' aft, and fourteen 6-inch in the 
,central battery. The armament of the "NisBhin" is 
similar, with ' the exception that the place of the 10-
inch gun forward is taken by a pair of 8-inch guns. 
Next in importance is the fine armored cruiser "ABO," 
formerly the, "Bayan," captured from Russia. She is 
of -7,800 tons and 21 knots ; mounts two 8-inch and 
eight 6·inch guns and is protected by an 8-inch belt ; 
a 3 14 ·inch upper belt, and 7 inches on the big-gun 
turrets. The rest of the armored cruiser fleet is made 
up of six excellent vessels, the "Idzumo," "Iwati," 
"Adzuma," "Yakumo," "Asama," and "Tokiwa." The 
"Adzuma" was built in France, the "Yakumo" hl Ger­
many, and the other four at the Elswick Works; Eng­
land. The six vessels are so nearly alike that it . is 
not necessary to describe them in detail. They arEl 
good for 20 to 21 knots and their displacement aver- ' 
ages about 9,700 tons. They are armed with four 8· 
inch 40-caliber guns, carried in two turrets, and four­
teen 6-inch guns mounted in casemates on the main 
and gun decks, with the excEl:ption of the "Yakumo" 
and "Adzuma," which have twelve such guns. The ar· 
mor plan includes a 7-inch belt, a 2 %.-inch deck, 6 
i,nches ' on the casemates and turrets, and 5 inches of 
side armor on the lower deck. They can stow from 
1,300 to 1,400 tons of coal and they proved themselves, 
in the various actions of the late war, to be very ser­
viceable ships. 

PROTECTED CRUISEBs.-The progress of ideas in naval 
construction, strategy" and tactics, especially during 
and since the Japanese war, has relegated the pro­

tected cruiser to a compara· 
tively insignificant pOSition. 
The strength of the Japanese 
navy lies in Us fine fleets or' 
battleships and armored cruis­
ers, and it is not necessary 
to say much, nor will space 
allow us, about the protected 
cruiser class of this navy. The 
latest of this type to be laid 
down are two vessels of 4,100 
tons ' and 23 knots, carrying 
two 6-inch and twelve 4.7,inch 
guns, which are to be com­
pleted this year and next. At 
present they are known as the 
"Tone" and "B." These are 
Japanese-built ships, as are 
!llso the "Otowa," of 3,050 tons, 
carrying , two 6-inch and six 
4.7-inch guns, and the "Niita· 
ka" and "Shushima," of 3,420 
tons and 20 knots, carrying 
six 6-inch and ten 12·pounders. 
The "Sutsuya," formerly the 
"Novik," o'f 3,000 tons and 25 
knots, mounting two 6's and 
four 4.7's, and the "Soya," 
formerly the "Variag," built at 
Cramp's, Philadelphia, are both 
captured Russian ships. The 
"Soya" is of 6,500 tons and is 
designed for 23 knots, though 

tance are three generally sim­
ilar . battleships which went 
through the Japanese war, the 
"Mikasa," "Asahi," and "Shi­
kishima." They are ' of 15,200 
tons displacement and the 
speed is 18 to 18% knots. The 
'�Mikasa," famous as ' Admiral 
Togo's fiagship, carries four 
12-inch, fourteen 6-inch, and ' 
twenty 12-pounder guns. The 
same battery is mounted on 
the "Asahi" and "Shikishima," 
though the pieces are less 
powerful in the latter ships, 
being of 40 calibers as against 
45 , calibers in the "Mikasa." 
The armor plan also is similar 
in thickness and disposition. 
The belt is 9 inches thick, the 
deck ' 3 inches, and the protec­
tion to the barbettes and tur­
rets is 14 inches and 10 inches. 
The "Asahi"- and "Shikishima" 
have Harvey nickel :', armor. 
The "Mikasa's" armor . was 
made under. the Krupp process. 
A point of difference in the 
armor plan is that the sec­
ondary battery . in the "Shi­
kishima" and "Asahi" . is 
mounted 'behind casemates of 
6-inch armor, while the "Mi­
kasa's" secondary battery is 
carried mainly behind a cen­
tral armored redoubt of 5-inch 
armor. The bunker capacity 
of these ships varies from 

Dlep)aeemeal, 1l,41i6 tons. Speed, m !Wots, (JoaI, l,lm tons. .A.rmor : Belt, 7 Inches ; deck, � Inches ; Bides, 5 lnclies ; 
casemlltes, 6 1nchee ;  toriets, 6 Inches. Torpedo tubes, 5. (Jomplemeat. 490. ' 

, she made over 24. Her battery 
consists of twelve 6·inch and 
twelve 3-inch guns. Another 
Japanese protected cruiser that 

1,400 to 1,700 tons. It wHl be 
remembered that the "Mikasa" 
was sunk during the war, and that she was 
subsequently raised and repaired. The "Fuji," of 
12,300 ' tons and 18 knots, is the other surviving 
battleship of the war. She , is now twelve years old, 
having been built on the Thames in 1896. She is simi­
lar to the ships of the "Majestic" class. She has a 
partial beIt of 18-inch Harvey armor, with 4 inches 
of protection to the berth , deck. Her ten 6-inch guns 
are carried in casemates, and her four' 12·inch 40· 
calib'er guns in two turrets, one forward and one aft. 
She is what is known as a soft-ended ' ship, there be-

. ing no water-line protection forward and aft. The 
rest of the battleship fleet consists of vessels captured 
from Russia. The most important of these is the 
"Iwami," , formerly the "Orel," which was captured 
at the battle of TshushiIna, after being severely ham· 
mered by the Japanese, and was reconstructed in 1906 
and 1907. As the "Orel," she was a high-freeboard 
vessel of the French. type. The Japanese cut down 
the smokestacks, removed the bridges, lowered the 
gnn positions and produced a serviceable and rather 
shapeiy vesseL The "Iwami" has a 7%,·inch beIt, 
10 inches of armor on the m ain turrets, and 6 to 4 
inches of armor on the upper belt. She carries four 
12·inch 45-caliber Japanese guns in two turrets and 
six 8-inch 45-caliber Japanese guns on the main deck, 
behind 6 inches of armor. Next in importance is the 
"Hizen," formerly the "Retvizan." She was built at 
Cramp's yard, Philadelphia ; was torpedoed in the 
first attack on Port Arthur ; went through the battle 
of August 10 off Port Arthur ; was finally scuttled at 
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6·j.nch guns, all of obsolete pattern ; and the "Okino­
shima'" and "Mishimi," captured at Tsushima, ves­
sels of 4,200 tons displacement, armed, the for-mer 
with three 10-inch, the latter with four 9-inch guns. 
The protection in each case consists of a 10-inch belt 
associated with a 3-inch deck. 

ABMORED CRUISEBs.-The most important armored 
cruisers in the Japanese navy are two 18,450-ton ships 
known as " X" and "Y," now being built in Japanese 
yards, which will be driven by Curtis turbines at 25 
knots and' will be armed with, ·, four ' 12·inch, eight 10-
inch, and ' eight 6-inch guns. These vessels are to be 
completed in 1909. The "Kurama" and "Ibuki," of 
14,620 tons, which are about completed, carry folir 12· 
inch guns, in two turrets forward and aft ; eight 8· 
inch in four turrets arranged at the four corners of 
the superstructure ; and fourteen 4.7·inch guns, mount­
ed behind casemates on the gun and main deck. 
These ships have a 7·inch belt, 2-inch deck, 7 inches 
on the main turrets, 6 inches on the secondary . tur­
rets. The "Tsukuba" and "Ikoma," of 13,750 tons 
and 20% knots, have about the same armor plan as 
the "Kurama." They mount four 12-inch in two tur­
rets ; twelve 6-inch in a central redoubt of 5·inch ar­
mor and in casemates ; and twelve 4.7-inch guns mount­
ed behind shields. The "Kasuga" and "Nisshin," pur· 
chased from Argentina at the opening of the late war, 
are of 7,700 tons displacement and 20 ' knots speed. 
The armor plan shows a 6·inch belt, 5% inches on 
the turrets, and 6 inches on the central battery. The 
"Kasuga" carries olle 10·inch gun in a turret forward, 

once flew the 'Russian flag is 
the "Tsugaru," formerly the 
"Pallada," sunk at Port Arthur 

in 1904, and salved in 1905. She is of 6,630 tons, 
and 20 knots speed. Her battery consists of 
eight 6·inch guns and twenty'two 3·inch. Two 
vessels of interest to Americans are ' the "Kas­
agi" and "Chitose," of 4,760 tons and 22%, knots 
speed. They were built respectively at Philadelphia 
and San FranciSCO, and both went through the war. 
The armament consists of two 8-inch and ten 4.7·inch 
guns. The "Asashi" and "Suma" are 20·knot vessels 
of 2,700 tons, designed and built in Japan. They 
mount two 6·inch, six 4.7-inch and twelve 3-pounders . 
The "Hashidate" and "Itsukushima," of 4,277 tons and 
16% knots, went through the Chinese war. 

TORPEDO AND SUBMARINE FLEET.-It is scarcely neces­
sary to add anyth}ng to the summary of the destroyer 
and torpedo boat fleet that was given at the opening 
of this article, further than to say that of the five 
latest destroyers, four will be of 890 tons displace­
ment and 33 knots speed, and one of 1,100 tons and 
:15 knots-this last being a smaller edition of the Brit· 
ish 38-knot "Swift." The good service rendered by 
these craft during the- war testifies to the quality of 
the fieet itself and of the personnel which manned 
them. The Japanese submarine fleet cons1sts of 
nine vesselS, with seven proposed or under construc· 
tion. The most important of these are five Holland 
boats of 125 .tOllS ; two Japanese boats of 85 tons ; and 
two built by Vickers of 320 tons. The Holland boats 
have a speed of 9 knots on the surface and 7 sub­
merge j ;  the Vickers boats can steam 8 knots sub­
merged and 13 knots on the surface. 
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COMBINED NUT LOCK AND BUSHING FOR CONNECTION 
BOXES. 

The invention which we illustrate herewith shows 
an improved method of connecting the ends of pIpes 
to connection boxes, such as are used in electric wir­
ing. The pipes are connected in such manner as to 

COMBINED NUT LOCK AND BUSHING FO:& CONNECTION 
BOXES. 

permit of rotatioll and at the same time to insure 
good electrical contact, in case it be desired to use 
the pipe as a return for any stray electric currents. 
The method of attaching tbe pipe to the box consists 
in the use of a device such as illustrated at O. This 
comprises a hexagonal member, interiorly threaded to 
receive the threaded end of a pipe B. The hexagonal 
member is formed with a tubular extension, adapted 
to fit in an opening in the wall 'of a connection box A. 
An annular l'Iange D is formed on the end of this ex­
tensiOn. The device is made fast to the box by plac­
ing a ring over the flange, and bending the latter 
back against the ring. By applying a wrench to the 
hexagonal part, the device may be rotated and thread­
ed onto the pipe. Fig. 2 shows a slight modification, 
conSisting of a tubular member F, in place of the 
hexagonal member O. An oval opening is formed hI. 
this member, as indicated at G in Fig. 3, so that when 
it is desired to connect or disconnect the pipe, the 
member F may be rotated by inserting a screw driver 
or any fiat tool in the oval aperture. The rounded in­
ner edge of the connectioll prevents wearing or cutting 
of the conductors which pass through the pipe. A 
patent on this device has been granted . to Mr. J. S.  
Ritter and Dr.  George F. Hummel, Ninth and Linden 
Streets, Allentown, Pa. 

• • • • • 
DOOR CHECK AND CLOSER. 

In the operation of automatic elevators, which are 
usually controlled by means of push buttons on the 
different floors, it is essential that the doors be closed 
after leaving the elevator, as otherwise the circuit is 
left open, and it is impossible for any one on another 
floor to bring the elevator to him. In order to in-

DOOR CHECK AND CLOSER. 

sure the proper closing of the door, the mechanism 
illustrated in the accompallying engraving has been 
devised. The door of the elevator shaft is indicated' at 
A, suspell.ded from rollers B, which travel on an .in­
clined track O. At one side is the . closing mechanism, 
which is connected to the door A by means of ' a toggle 
lever E. In order to reduce the dimensions of this 
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lever, one of the toggle members is made to telescope, 
as indicated at F, a spring serving to hold the member 
ill its telescoped position. When the door is open, the 
toggle lever assumes the position illustrated by dotted 
lines. In swinging to this extended position, the two 
cranks G, which are fixed to the telescoping member 
of the lever, are swung on their axis, one of the cranks 
depreSSing a sprillg-pressed plunger in the cylinder J, 
and the other crank lifting a plunger in an oil cylin­
der H. The plunger in the latter cylinder is provided 
with a valve, which permits the oil in the cylinder H 
to flow freely through perforations in the plunger 
when the latter ill lifted. On releasing the door A, 
the spring K serves to return the toggle lever to its 
normal position, drawing the door closed, while the 
oil in the cylinder H retards the plunger and cushi.ohs 

. the movement to prevent concussion of the door when 
closing. This construction insures the closing ' of the 
door at all times, except when it is held open by the 
operator of the elevator. The mechanism is also ap­
plicable to any other type of elevator system, in which 
it is desired to insure positIve closing of the doors 
without noise. The invent9r of this elevator door 
closer is Mr. Joseph Fairhall, Jr., Danville, Ill . 

. . -. . .  
WATER CURRENT MOTOR. 

Pictured in the accompanying engraving is a water 
motor such · as is used in streams and rivers for de­
velopillg power. The motor is of the type provided 
with movable wings and it is furnished with means 
for cOlltrolling the position of the wings so as to 
enable the stopping or reversal of the wheel to be 
effected readily. The mechanism is carried in 'a flume 
which is lowered into the moving water. . On the up­
stream side of the flume, the wings are mounted in 

Plan view of the water-cnrrent motor. 
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position to direct the water against the vanes of the 
water wheel. , The water wheel is supported in a frame 
A, which is suspended in such manner that it may ' be 
raised or lowered at will. SimilarlY, the wings are 
carried in a suspended frame B. The ' wings D are 
mounted on vertical shafts, provided with band wheels 
at their upper ends. Secured to each shaft is a 
toothed sector E, the teeth of which are adapted to be 
engaged by dogs F. In this way they may be locked 
at any desired angle, so as to throw the water to one 
side or the other of the wheel 0, depending upon the 
direction of rotation desired. The blades G of the 
wheel 0, are pivoted at their outer ends, while their 
inner ends are free to swing against the stop pins H. 
The stop pins H are connected -to a sleeve which is 
adapted . to slide on the shaft of the motor wheel. 
This sleeve carries a rack I, engaged by pinions J, 
which may be operated by any suitable mechanism 
to lift the sleeve and raise the pins H out of engage­
ment with the blades G. ThUS, when it is desired to 
stop the wheel, it is merely necessary to raise the 
pins, permitting the vanes to swing free with the 
current. To reverse the wheel it is first stopped by 
withdrawing the pins, then the willgs D are set to the 
proper angle, after which the pins are lowered once 
more and' the wheel is turned by any suitable mech­
anism acting on the gear K, until the' blades catch the 
current. The inventor of this improved water current 
motor is Mr. Asahel A. Porter, 329 North Willow 
Street, Waterbury, Conn .. 

• • • • • 
IMPROVED RAILWAY SPIKE. 

The railroad spike illustrated in the accompanying 
engraving is of such a design as to prevent it from 
working out of the cross-tie when in use. It is pro­
vided with an inclined shoulder which, when the epike 

is driven into the wood, forces it inward, or toward 
the rail. A second shoulder or projection on the 
inner side of the spike is thus made to bite into the 
wood, and securely hold the spike in place. In the 
illustration the head of the spike A is indicated at B. 
The head is flat Rll.d its' lower face is inclined so that 
it will ·fit snugly . over the lower flange of the rail. 
The inclined. shoulder, referred to above, is indicated 
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at D, while on the opposite side is the projection O. 
The spike is designed to take advantage of the resili­
ence of the wood of the tie G� It is started with its 
inner face about all eighth of an inch from the . edge 
of the rail flange E. When the shoulder a engages 
the rail fiange, the head of the spike springs back, 
permitting it to pass, and when the inclined shoulder 
D enga�es the tie plate F, the upper end of the spike 
is forced against the flange and the projection 0 is 
made to . bite into the tie. If, in use, the spike works 
upward, the shoulder 0 will engage the under side of 
the rail flange, or the plate F, and thus be held in the 
tie. The result would be that while not giving per­
fect service. in holding down the rail, the spike would 
at least keep the track from spreading. A patent on 
this railway spike' is controlled by Mr. M. Sylvia, 
box 320, Goldfield, Nev. 

• • • • • 
Ali IMPROVED TELEGRAPH SOUNDER. 

A recent invention, which we illustrate herewith, 
provides an improved form of electro-magnet and ar­
mature, particularly adapted for use in telegraph 
sounders, to increase the sound produced by the ap­
paratus. The sounder is mounted on a metal base 
supported only at the ends, so that it will act in the 
capacity of a sounding board. The core of the mag­
net consists of a flat plate bent to U-shape. Mounted 
on the two legs of this core are flat spools B, as indi­
cated in the plan view. The armature lever D is pro­
vided with a broad armature plate 0, adapted to be 
operated by the electro-magnets in the usual way. 
By using flat coils instead of the usual round coils, the 
poles of the magnet can be brought much closer to­
gether than usual, providing a 'much shorter path for 
the magnetic lines of force through the armature O. 

0--- '  

AN IMPROVED TELEGRAPH SOUNDER. 

In this way a louder sound is produced with the same 
battery, or if desired, the battery power call. be cut 
down, for �he sounder will make loud and sharp clicks 
with considerably reduced current. This type of mag­
net, while particularly designed for use in a sounder, 
should also be found useful in relays, electric bells, 
and various other forms of appa.��I,\� \p, whi<)b 1,\ �� 



net is employed. The inventor of this magnet is Mr. 
Lee Kiblinger, of Jackson, La. 

.. I . ,  • 
REPORT OF THE COllllISSIONER OF l'ATENTS. 

The recently issued report of the Commissioner of 
Patents is a record of prosp\'lrity and industry that 
cannot but redound to the credit of the Patent Office. 
Summarizing the statistics which the Commissioner 
presents, we learn that there were received in the 
last fiscal year, ending June 30, 1908, 58,527 applica­
tions for ' mechanical patents, 1,091 applications for 
designs, 207 applications for reissues; 2,036 caveats, 
7,467 applications for trad'e-marks, 810 applications for 
labels, and 339 applications for prints. There were 
34,902 patents granted, including reissues and deSigns, 
and 6,135 trade-marks, 636 labels, and 279 prints were 
registered. The number of patents that expired was 
24,270. The number of allowed applications which 
were by operation of law forfeited for non-payment of 
the final fees was 6,520. The total receipts of the 
office were $1,874,180.75 ; the total expenditures were 
$1,608,292.01, and the net surplus of receipts over ex­
penditures, being the amount turned into the treasury, 
was $265,888.74. 

The net surplus for the fiscal year ending June 30, 
1907, was $275,103.19, and for the past fiscal year 
$265;888.74, so that the surplus is less by $9,214.45. 
The number of patents, trade-marks, labels, and prints 
patented and registered in the fiscal year 1907 wAs 
44,121, and in 1908, 41,952, which shows a falling off 
of 2,169. The cost of pril).ting same in the fiscal year 
1907 was $271,178.48, and for the fiscal year ending 
June 30, 1908, $314,528.86 

Although the number of patents issued was less by 
2,169, the cost of printing the same was $43,354.38 
more than in 1907. This is accounted for by the fact 
that the charges for printing made by the government 
printer were, during a portion of the past fiscal year, 
much greater than in previous years. 

The falling off in the number of patents, trade­
marks, labels, and prints registered and issued from 
44,121 in 1907 to 41,952' in 1908 is accounted for by 
the fact that the llumber of registrations of trade­
marks is gradually diminishing. In 1905, 10,408 trade­
marks were registered under the new law ; in 1907, 
8,798, and . in 1908, 6,135, which latter number will 
prpbably be, about the normal number hereafter issued. 
The trade-marks registered ' are less this year by 2,663 
than the previous year. Labels are le,ss by 24 and 
prints by 46. There was an increase in the number 
of mechanical patents granted of 339. There were 
66,795 applications for patents, trade-marks, labels, 
and prints filed in 1907 and 68,441 in 1908, an increase 
of 1,646 over the previous year. It will thus be seen 
that the volume of business from all sources is about 
the same as that during the fiscal year 1907. 

Once more the Commissioner emphasizes the imme­
diate necessities of the Patent Office. The volume of 
work is growing so uniformly from year to year, it 
calls for additiOllal space. Further rooms must be 
provided for the examining and other divisions of the 
office. For the scientific library, which is much 
crowded, shelving space and additional steel stacks 
are requi"red. 

The net surplus of ' all years of receipts over ex­
penditures which have been covered into the Treasury 
up to June 30, 1908, ' shows a grand total of $6,972,-
070.38. Nearly this whole sum has . been paid by the 
inventors of the country ; and inasmuch as they have 
paid the total expenses for the maintenance ' of the 
Patent Office, it is but fair to say that they are enti­
tled to have a suitable building provided in which 
their business can be transacted in a prompt and 
efficient manner. The cost of this building and ground ' 
could be entirely paid for out of this surpllJs. 

The Commissioner's former recommendations for in.­
crease of force and salaries is reiterated. Congress 
granted in part only the similar requests made last 
year. The following recommendations are made : 

The salary of the Commissioner of Patents should 
be raised froin $5,000 to $6,000 };IeI' annum, an. increase 
of $1,000 ; the salary of the assistant commissioner 
should be increased from $3,500 to $5,000, an. increase 
of $1,500, . and he should be known in the future as 
first assistant commissioner ; and an additional assist­
ant commissioner at a salary of $4,500 per annum 
should be provided. The busin.ess of the office has 
increased enormously since these offices were created 
and the time of the commissioner and assistant com­
missioner is now mainly occupied in hearing cases on 
appeal a,nd other judicial duties. 

The Commissioner also advises that the salaries of 
the board of examiners in chief, the next lower judi­
cial tribunal of the office, be increased from $3,000 to 
$4,500 each, which would call for an additional appro­
priation for this board of three members of $4,500 ; 
that the salary of the examiner of interferences, a 
court of first instance in this bureau, be increased 
from $2,700 to $4,000, as his duties, like the others 
above mentioned, are judicial. It is also asked that 
the salaries of the two law examiners be increased 
from $2,750 to $3,000, which will be a total increase 
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of $500 ; that a chief of classifications be created at 
a salary of $3,600. This work calls for a man who 
must have had both legal and technical training; also 
that the salary of the examiner of trade-marks aRd 
deSigns be increased from , $2,700 to $3,600, ,an increase 
of $900. The Commissioner advises that " the salary 
of the forty-two principal ' examiners in the office be 
increased from $2,700 to $3,000, and an increase of 
ten fourth assistant examiners at $1,500, an increase 
of $15,000. 

The work of the office has been and still is very 

AN IlIPROVED AIR PUMP. 

much in arrears, but with the additional force allowed 
by Congress and available July 1 it will be possible 
after the new examiners have had a few months' ex­
perience to bring the work practically up to date in 
all the examining divisioRs of the office, probably by 
December 31, 1908. 

The legislative, executive, and judicial appropria­
tion act, which became effective July I, embraces a 
provision in relation to the disposition of model rec­
ords, which ' has been commented upon more than once 
in these columns. The act provIdes that those models 
which are, of possible benefit to patentees or of histor­
ical value, shall be cared for in the New National 
Museum Building, the remainder to be disposed of 
by sale, gift, or otherwise. 

Under this authority some of the models have been 
placed in the Smithsonian Institution ; 4,000 unapplied 
models have been sold, and the balance, which were 
deemed necessary to retain · as records for office and 
court use, are being boxed, labeled, and catalogued, 
and stored temporarily in the basement of the De­
partment of the Interior buildin.g until the comple­
tion of the new building of the Smithsonian Institu­
tion, where the law directs they shall be finally 
deposited. 

. . . .  .. 
A NEW-SHUTTER ATTACHMENT. 

The accompanying engraving illustrates a simple 
device which may be applied to shutters, so as to hold 
the slats in open or closed position, or at any angle 
d�sired, and to prevent them from rattl!ng. The de-

3. I 
A NEW SHUTTER ATTACHMENT. 

vice consists 'of a spring member, which is placed be· 
tween the slats of' the shutter and the slat rod, to 
frictionally engage the slats and rod and hold them 
securelr at any pOSition. The spring member ; re­
ferred to consists of a wire rod, which is bent at the 
ceRter so as to form two offset sections, which lie at 
opposite sides of the slat rod and bear against the 
slats; The ends of the , wires are bent to conform to 
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the shape of the slat rOd, so that they can be seated 
,thereon. The two sections are bowed slightly, so that 
when placed betweeR a rod and the slats, they will 
exert a pressure wqich will hold the members in set 
position. The spring rod can be applied very quickly 
to any shutter, and owing to its resilient engagement 
of the slat and rod, will prevent the shutter from rat­
tling in a wind. Mr. John L. McCaleb, of Carrizo 
Springs, Texas, has recently received a patent on this 
simple shutter attachment. 

• • • • •  
AN IMPROVED AIR PUMP. 

The air pump illustrated in the accompanying en­
graving is especially designed for use with steam 
condensing apparatus , for all types of steam engines 
and vacuum pans, and is arranged to produce Ii. very 
high vacuum. ' The pump is of the double acting type, 
one end exhausting the gas and air from the con­
denseI' while the other withdraws liquid from the 
lower portion of the condenser, aJild the construction 

' is such that water is injected into the air end of the 
pump to insure the complete expulsion of the gases 
and air and seal the piston. The engraving illustrates 
the pump in section as applied to a surface condenser 
of the tube type. The pump cylinder is indicated at 
A, and operating therein is a piston B. The cylinder 
A communicates at its lower end with a passageway 
0, and at its upper end with a passageway D. At 
one end of the passageway 0 is a grated opening 
E over which a fiexible flap valve F is fitted. A guard 
G is arranged above the flap to limit its outward 
movement. Through the opening E the passageway 
o communicates with a passageway H which in turn 
communicates with the tubes of the condenser. The 
passageway H also communicates with the passageway 
D by way of the semi-rotative valve I. Above the 
passageway 0 is a chamber J commuRicating there­
with through a grated opening which is fitted with a 
fiap valve K. Similarly, the passageway D communi­
cates with a chamber L through a grated opening 
which is fitted with a flap valve M. In operation, 
when the piston D moves downward, the valve I is 
open and the gases and air from the condenser are 
drawn therethrough and into the passageway D. At 
the same time the w.ater in the passageway 0 is forced 
past the valve K into the chamber J and thence is 
discharged by way of a pipe N. A portion of the 
water passes ,through the pipe 0 and into the upper 
end of the cylinder A. On the return stroke of the 
piston, the valve I is closed and the gases and air are 
forced into the chamber L and out of the discharge 
pipe. The valve P in ' the pipe 0 is arranged to per­
mit sufficient flow of water into the upper end of the 
cylinder on the down ,stroke of the piston so that on 
the return stroke of the piston it will completely fill 
the passageway D, overflowing into the chamber L, 
thus forcing all of the gases and_ air out of the pas­
sageway D and water-sealing the valve M on the next 
down stroke of the piston. The inventor of this im­
proved air pump is Mr. Charles A. Hague, of 52 Broad­
way, New York, N. Y. 

- . . . 
A.rtlficlal India Rubber • 

1. Heat together 6 pounds of gelatine and 6 pounds 
of glycerine, until they form a viscous mass. Then 
add 1 pint of linseed oil and continue to heat until 
the mixture becomes homogeReous. Next add 2lh 
ounces of formaldehyde or, preferably, of trioxymethy­
lene in powder; previously well mixed with haU as 
much manganese dioxide. Heat until all is dissolved, 
then pour into molds and allow to cool. 

2. The process is the same as above, except that the 
oil is mixed with 1/10 its weight of sulphur before it 
is added to the mixture, and that the manganese di­
oxide may be omitted. The casting, after it has cooled 
and hardened, is removed from the mold _and heated 
to 300 deg. F. for an hour, in order to enable the SUl­
phur to act thoroughly on the oil. In this way ar­
ticles of , imitation vulcan.ized rubber can be made. 

3. This process differs from the last by the incor­
poration of 8 pel' ,cent of tar, in addition to the 10 per 
cent of sulphur, with the oil. The toughness of the 
product may be increased, without affecting its com­
pressibility, by mixing with the mass, while it is still 
in a viscous state, short fibers of wool, cotton, etc. It 
is then vulcanized as in process No. 2. 

• • • t • 
A novel mode of warfare against the mosquito, but 

one that is proving highly successful, is being carried 
on in the city of Tampa, Fla. There are many 
rain-water tanks and ci.sterns throughout the city 
for supplying water for lavatory and various other 
purposes, and these are favorite breeding places for 
mosquitoes. The warfare against the annoying pest 
consists in stocking these reservoirs with small ·fish 
to feed on the mosquito larvre. This method has been 
tried in one place and another in Florida, and has 
proved successful in every case. The fish eat the 
larvre greedily, keeping the water clear of them, and 
live for years, even in tanks that are covered; and 
their living place one of darkness. 
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RECENTLY PATENTED INVENTIONS. ' dOW locks, providing a type of lock In which . . 

there are two bolts, one for each sash, but 
The Inventions described in this De- . In which these bolts are Independent of each 

partJnerit 'Were Patented through the other for some purposes, and yet work In 
Scienti:6.c AlDerican Patent Agency. unison for other purposes. 

Electrical Devices. 

ELECTROSONATOR.-R. SAKAMOTO, Tokyo, 
Japan. The device relates to sound trans­
mitters for transmitting sound Into . the hu­
man body to an Internal organ. The sound 
is produced by a vibrator operated from an 
electromagnet. In use the examiner who lis, 
tens through a stethoscope applied to the 
body near the sound-producer may deter­
mine the exact position, form, and motion of 
the Internal organ of the body, as well as 
accurately determine any dislocation, enlarge­
ment, or diseased condition. 

Of Interest to Farmers. 

WINDOW-BLIND GUIDE AND STOP.-W. 
W. BRUCE, Baltimore, Md. In raising and low­
ering window shades that are wound on a 
spring-actuated roller, it often occurs that the 
shade slips out of the hand and files up, 
wedging the stick In the bottom hem between 
the roller and the window frame so that It 
causes a good deal of trouble to release It. 
The present Invention obviates these dlfficul� 
ties by providing guiding means and a stop 
for the shade. 

ltIachlnes and ltIechanlcal Devices. 

eitber direction, Mr. Bonom furnishes a safety 
apparatus which operates eft'ectlvely to pre­
vent two trains from meeting when going In 
opposite directions on the same track. .The 
mechanism also prevents rear-end collisions. 

JOURNAL BOX.-W. A. HUFF, Newark, N. 
J. The object of this invention Is to provide a 
journal box of simple construction having 1m' 
proved means for lubricating the .wearing 
surfaces and for preventing a waste of 011 
from the box by working along the jou'i"al. 
The construction tends to keep the oil In a 
clean condition. Provision . i s  made for the 
automatic deposit of solid particles which may 
accumulate in the 011. 

Vehicles and Their Aooel!ll!lOries. 

PNEUMATIC TIRE.-H. W. DoVER, Holy; 
rood, St. James, Northampton, England. >  The 
Invention relates particularly to means for 
securing pneuma tic tires In position and its 
principal object Is to pr vide a construction 
which will so hold the tire that the eft'ect of 
the Internal pressure will be to cause the tire 
to become more securely fixed In, po�ltlon In­
stead of tending to become detached by In­
crease of Its diameter as heretofore. 

cave and convex lenses agree, excepting tha 
the focal length of concave lenses Is negative 
The formula for determining focal length of 

1 1 1 
concave lenses Is - = - - -. 

(10924)  
f p p' 

W. E. F. asks : What would 
be the apparatus necessary to charge a storage 
battery from a trolley wire of an electrIc rall 
way, and what size battery for 5 horse-power 
motor to run say 10 hours ; and about what 
would the outfit cost, and how long would It 
take to charge It ? A. You will require half 
as many storage cells to run your · motor as 
the volts taken by the motor, since each cell 
will .glve 2 volts. To obtain the number 0 
amperes you will need, divide 746 by the volt 
age of the motor. This gives the amperes for 
one horse-power hour. Multiply this by 5 and 
by 10, and you will have the ampere hours 
required for 5 horse-power for 10 hours. 

( 10925 ) C. C. MeC. asks : Do you pub 
IIsh a work on the construction of voltmeters 
and ammeters that would enable one to con 
struct one · for use on an Isolated plant 'l  A 
SUPPLEMENT No. 1215, price ten cents, wll 
give Information for the construction of a volt 
meter and ammeter which . may answer your 

PROCESS FOR EXTRACTING HONEY.­
L. W. AVANT, Atascosa, Texas. By means of 
this invention the honey may be extracted 
from beehives without opening the hive or 
materially disturbing the bees, and without 
robbing the' hive of the wax of which the 
cells are made. The advantage of this Is 
that it relieves the bees of the labor of gath­
ering the wax, thus economizing time and 
allowing the bees to devote their undivided 
energy to the gathering of honey. 

MILK PURIFIER AND HOMOGENIZING 
MACHINE.-H. H. STttSSY, Sioux City, Iowa. 
The Invention relates to machines of the class 
In which milk Is passed centrifugally through 
purifying and homogenizing media, and In 
which the Impurities and the homogenized milk 
are separately discharged from the machine. 
In the present Invention the milk Is con­
ducted through straining media .and then 
through an IrrelfUlarly-shaped conduit which 
causes the globules of .butter fat to be broken 
up and disseminated throughout the milk. 

COMBINED VEHICLE JACK AND purpose. 

CANNON PINION.-W. F. JOST, Pocatello, 
Idaho. The invention relates to horology and 
has for its object to provide a cannon pin­
Ion securely locked to the center arbor to 

Of General Interell1. p
'revent lifting and throwing It out of gear 

WATERPROOF FUSE CAP.-T. M. DAN- with the minute wheel, to provide true and 
IELS, Valdez, Alaska. Thls cap Is adapted to even friction, to carry the hands safely when 
be attached readily to the end of the fuse the watch Is running, and not to interfere with 
In a watertight manner. Its design Is such the motion of the balance wheel when set. 
as to prevent the occurrence of "miss-fires" or ting. The arrangement allows of placing or 
"miss-holes" in blasting, which are largely removing the cannon pinion to and from the 
due to the fact that the explosive In. the arbor without springing the latter or )lreak-
cartridge becomes wet. Ing the jewels. 

MATTRESS.-F. A. KAISER, Scranton, Pa. CONTROLLING MECHANISM.-H. MEYEIt, 
As usually made it Is difficult to fill the edge New York, N. Y. The Invention is adapted 
of a mattress uniformly throughout its length for use on self-playing pianos. It provides 
with the stuffing or filling material so that a mechanism arranged to control Independently 
the "roll edge" is uniform. In the present the tempo, ac.tlon, expression, the damper, and 
invention a separate strip of felt, cotton bat- the hammer rail In a very slmple and effi­
tlng, or the like, is· provided, which is placed clent manner. 
along the inner surface of the covering and BLACKING MACHINE.-E. E. TALIAFERRO, 
through a portion of this strip, after the Colorado Springs, Colo. "In this bootblacklng 
roll edge Is formed complete, the main body machine · a set of brushes are provided which 
of the stuffing or filllng ·material may be In- travel around the foot form on which the 
serted In the ordinary manner. shoe Is placed, so as to efficiently polish all 

LOCK FOR BAG FRA:MES.-L. B. PRAHAR, parts of the shoe. Means are provided for 
New York. The special object of this Inven- withdrawing the brushes to permit of placing 
tion is to provide a lock in which the thumb the shoe In position. The mechanism auto. 
piece of the latch is formed integral with the matlcally stops after completing the eycle of 
body of tlie latch, and extends through an operations. 
opening In the side of the casing. The cas- LATHE ATTACHMENT.-A. E. WHITING, 
ing Is so formed that the thumb piece may Weston, W. Va. The invention relates to bor­
be readily removed to a position parallel to ing engine cylinders and the like and Its ob­
the bag frame, but further movement is pre- ject is to provide an Improved lathe attach­
vented by engagement of the thumb piece with ment designed for quickly and accurately cen­
the casing. terlng the work to bring the latter in axial 

MOTH BALL HOLDER.-G. THOMPSON, allnement with the lathe. 

WRENCH.-D. C. LAS SITER, Shelmerdlne, 
N. C. Tbe invention relates ·to that class of 
jacks which support a wheel when It Is re­
moved from the spindle, In order that lubri­
cant may be placed on the spindle. The ob­
ject of the present Invention is to provide a 
simple and convenient device for facilitating 
the handling of the wheels of the vehicle 
while lubricating the spindles. 

Deslgnll. 

CASING FOR SODA-WATER FOUNTAINS. 
-C. F. POWERS, Coosada Station, Alabama. 
This patent presents a casing for soda water 
foun'tains Including a· body portion surmounted 
by a number of jars in two series, the larger 
j ars being arranged In rear of the others, 
and the smaller jars appearing In a row across 
the front of the casing and above the body 
portion, all of the jars being similar In appear­
ance and having each an ornamental cover. 

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

Full hints to correspondents were printed at 
the head of this column In the Issue of August 
Mth, or will )Ie sent by mall on request. 

New York, N. Y. This moth ball holder is MACHINE FOR UNRAVELING TEXTILE 
adapted to be attached to the frame of an FABRICS.-P. F. VOGEL, Clinton, Tenn. The 
upright piano In a position above the action, object of this invention Is to provide an in- ( 10921 ) C. L. H. asks : Can you tell 
and without Interfering therewith. The holder expensive mechanism to be used in comblna- me if any one makes an electric arc that could 
wlll retain the ball until all is evaporated, thus tlon with loopers which join together edges be used as a blowpipe ?  I wish to use It to 
not only serving to protect the felt of the of knit goods: It serves ·to unravel the sel- melt small amounts of platinum. A. It is not 
action from the moths, but to prevent partl- vage edges of such goods and to wind the un- difficult to arrange an electric arc blowpipe 
cles of the moth ball from dropping Into the raveled yam upon a reel. for melting metals or soldering. We should 
case. UNIVER SAL INDICATOR.-H. P. BOETT- use the current which passes through the car-

SPOOL CASE.-C. J. ALFRED, New York, CHER, Jersey City, N. J. This indicator Is bons for the magnet. Put the magnet of a 
N. Y. This case Is adapted to be applied to more especially designed for tool makers' few turns of wire In series with the carbons. 
a work basket and Is so arranged as to per- h '  h II d Adjust the number of turns of wire and the and mac Inlsts use, operating, w en app e 

dl t f th t f th t mit the free withdrawal of the thread, but it to the work, to accurately and automatically s ance 0 . � magne rom e arc 0 prQ-
wlll frictionally bind the same and I?revent show to what extent ·if an the work Is out I duce the blowmg power required. The appa-
Its unwinding except when intentionally pulled f 

, y, 
ratus Is so simple that no special Instruction 

out. The device is provided with a cover 
0 true. Ii! required for setting it up or operating It. 

UNIVERSAL ELEVATING AND LOWER-which grips the thread and severs It at the 
ING DEVICE:-E. G. GEBAUER, Santa Fe, New ( 10922 )  F. B. W. asks : Can you ex-

points desired. Mexico Ty. The construction provided by this plain the phenomenon of the Aurora Borea,lls ? 
FAN.�E. GOOSCH, New York, N. Y. The Invention operates to malntain a cable In a A. We cannot explain the theory of the Au­

fan Is o{ the rotatable type for hand use. constant position as It colis or uncoils from a rora BorealiS. The most we ca·n do Is to state 
The leaf of the fan Is mounted on a spindle drum. The drum is arranged to travel to the view held by the best scholars concernlrig 
which may be rotated by reciprocating a and fro as it rotates, the reversing of the It. To begin with, highly heated metals or 
thumb piece which projects from one side of travel being accomplished automatically. carbon send out numerous minute particles 
the fan handle. The object of the invention with high velocities. These partl�les are called 
is to enable a person to fan himself with lit- --- corpuscles, or electrons. They are known to 
tie exertion. Prime Movers and Their Accesllorles. carry charges of negative electricity, and to 

CIRCULAR BACK FOR CAMERAS.-E. L. STEAM SERVICE CONTROLLING AND move with a very high velocity. It .1s reason-
HALL, New York, N. Y. The purpose of this RECORDING APPARATUS.-G. M. HILGFlR, able to regard the sun and other stars at their 
invention Is to provide a circular back adapta- . . . enormous temperatures as sources of such par­ChICago, Ill.

. 
Th,S Invention provides an ap- ticles, which move In mighty streams through ble to almost any type of camera by means t i t d d f I tl with para us n 

.
en e or use n connec on the celestial spaces. When such particles of which a plate holder may quickly and read- steam serVIce plants by means of which to , strike a rarefied gas they render It luminous,. Ily be shifted from one position to another t tl II d t t the au .oma ca y re uce s eam pressure . 0  as Is seen In vacuum tubes. Such luminosity without removing It from the apparatus. d d " d t d th dlft' ces eSIre uegree, an . 0 recor e eren Is associated with the discharge from the nega-STEVEDORE RIG.-J. KNUPPEL, New York, In pressure and the volumes of steam deliv- tlve electrode of these tubes and has a name N. Y. The object Of this invention Is to en- ere�, whereby to adm!t of convenient compu- -"cathode rays." In the upper air these able the cargo to be not only lifted out of the tahon of the horse-power and

. 
other condl- corpuscles from the sun may well be consld­hold of the vessel, but swung sideways on to tlons concerned with the steam service. ered to produce luminous effects, such as the the dock by the mere action of hauling on the EXPLOSION ENGINE.-A. W. COTTRELL auroral light. Arrhenius first suggested this hoister line. This object Is attained by a and M. A. MOORE, Douglas, Ariz. Ty. In this theory of the aunra, but It Is now quite gen­peculiarly rigged gaff along which the holster explosion engine there are three explosion erally adopted. Duncan's "New Knowledge," line run,. and by means of which the holster chambers and four feed valves, causing twelve price $2, page 238, gives It In some detail. It acts first to 11ft the cargo out of the hold, explosions at every revolution. The chambers Is also to be found in Thomson's "Conduction and then to swing the gaft' and its load side- being long permit the exploded gases to ex- of Electricity through Gases," price $4. wise over the dock. d t t h I b f l ing pan 0 a mosp er c pressure e ore eav ( 10923 ) E. E. asks: How is the focus --- the engine thus giving more power from a 

Household VtWUes. given amount of fuel, reducing the noise of. of a concave lens determined ? Is It the radius 
the exhaust, and acting as a cooling agent to of a circle, or  half the radius of the curvature ? 

CONNECTION FOR' WATER ltECEPTA- Please · inform me as to both plano an.d double 
CLES.-E. F. COOK, Freeport, N. Y. This In- the engine. 

___ concave. A. All foci of conca'!e lenses are 
ventlon is particularly adapted to · provide a virtual. For a biconcave lens of glass, whose 
connection suitable for laundry tubs which Railways and Their A(lcesl!IOries. Index of refraction is 1 .5, with the same radius 
will furnish suitable valves Independent of SAFETY APPARATUS FOR RAILWAYS. of curvature on each face, the principal focal 
each other for directing hot or cold water or -A. BONOM, New York, N. Y. By providing length Is equal to the radius of curvature. ·For 
both, through a single outlet Into the tub. trip devices which are placed at intervals a phino-concave lens of the same glass, the 

WINDOW LOCK.-C. C. HIGGINS, Wood- along the track, and controlling mechanism . principal focal length Is equal to twice the 
mere, N. Y. The invention relates to wln- operable by these trips on trains going In ' radius of curvature. In these respects · the con-

, ( 10926 ) W. H. G. asks : 1. Please 
give acid used In pole indicator· and ground de 
tector and ·state what size and kind of wire Is 
used. A. Make a solution of alcohol, 10 cubic 
centimeters, phenolphthalein, 1 gramme. Add 
to th'ls distilled water, 110 cubic centimeters 
Make a second solution of sodium sulphate, 20 
grammes, In 100 cubic centimeters of water. 
Soak blotting paper In the first solution, and 
drain oft' the superfluous liquid. Then soak 
the paper In the second ' solution and dry the 
paper. To test the poles of an open circuit, 
moisten a strip of the paper, and place the 
ends of the wlre8 about two Inches apart upon 
it. A red spot will appear around the end of 
the negative wire. 2. Is - there any way In 
which a bipolar dynamo can be made to give 
a steady current and not an alternating cur­
rent ? I cannot run a Ruhmkorft' coil because 
of this, and would like to know If there Is any 
Instrument or battery that I can connect in 
circuit to stop this alternation ? A. A dynamo 
gives a direct or continuous current when it 
armature is provided with a commutator. The 
same machine gives an alternating current 
when Its armature Is fitted with rings con­
nected to the windings. Either form of dyna­
mo will work a Ruhmkorft' coli equally well. 
If the alternating current Is to be used, screw 
down the vibrator so that It will not vibrate. 
3. Do I understand that in the system of 
wireless telegraphy explained In SCIENTIFIC 
AMERICAN of January 4, 1902, there is no 
Ruhmkorft' coli used In the transmitting part, 
but just the batteries connected to the earth ? 
A. Yes ; but Hertzlan waves are not used In 
this system. 4. What are Inductance coils, 
and please give an Idea of how made ? What 
is a choke coli and how made ? A. An 
Inductance or a choking coli Is a coil to re­
duce the current by Its induction upon the 
current as It passes through it. A second 
current Is set up In the Inductance coil, which 
flows In the opposite direction to the main . 
current and thus chokes it oft', so to speak. 5. 
Please give number of SUPPLEMENT, If you 
have same, that has plans and working draw - ·  
Ings for cohstructlng small . gasoline motor. 
A. See SUPPLEMENTS Nos. 715 and 716, for 
construction of gas engines, 23 flgnres, 10 
cents by mail. Also a book on "Gas Engine 
Construction," by Parsell and Weed, $2.50 by 
ma,ll. 

( 10927)  D. A. H. asks : Have sci­
entists generally accepted the theory that the 
electric current does not flow through a wire, 
but follows the space around It ? A. An elec­
tric current flowing with unvarying Intensity 
flows through the material of the wire, flows in 
the wire, and also sets i.IP a magnetic field 
around the wire. In this field a magnet Is at­
tracted by the lines of magnetic force. When 
an electric current flows with a varying Inten­
sity, either Increasing or diminishing In Inten­
sity, as, for Instance, starting with a sudden 
rush and as suddenly dying out, then electric 
waves are thrown oft' Into the space around the 
wire, It may be with great force, so that they 
are sent many miles. It is these waves which 
are used in wireless telegraphy. They are 
not In the wire. The wire is but a core or 
center around which the waves whirl with 
treniendous energy. We are but beginning to 
learn their power and value, and have not 
yet harnessed them and broken them Into our 
use and service. 2. Referring to the arti­
cle entitled "Humidity and Heating Sys­
tems" In your SCIENTIFIC AMERICAN, why is 
it that the humidity of the air In the house 
heated by artificial means Is so much less than 
that outside ? Does the air lose any of Its 
moisture by being drawn Into the house and 
heated ? A. The humidity spoken of is not the 
amount of moisture In the air, but the per­
centage of moisture as compared with the 
total amount of moisture which the air could 
hold. at that temperature. Air saturated with 
moisture Is said to have 100 per cent of hu­
midity. The · whole name is relative humidity, 
which expresses the meaning better. It Is 
the moisture relatively to complete saturation. 
NoW, the capacity of the air tt) hold moisture 
varies greatly with the temperature. In a 
summer morning foj( may lie thick over the 
earth because the air was saturated with 
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moisture, and the excess of water appeared 
as fog. The sun rises, warms the air and the 
fog disappears. Why ? Not because there Is 
any less moisture in the air than earlier, for 
the dew and fog will come again at nightfall 
and last till morning probably ;  but becauSe at 
the higher temperature of midday the air can 
carry more . wa ter in the condition of invisible 
vapor than it could at . 'the Jower temperature 
of the early morning. Now apply this prin­
ciple to the heated room;· The air Inside the 
room is warmer than the air oilt · of doors ;· 
and though It may contain the same number of 
grains of water vapor to the cubic foot, that 
amount of water vapor w1l1 not bring the 
relative humidity of the room as high as it 
will the out-of-door air, because It will take 
more water to produce the same per cent of 
humidity in warm than ID. cold air. The warm 
air has a greater capacity for water vapor than 
cold air has. It is for this reason that we 
should have a water pan in the hot-air box 
of the furnace and add water vapor to the 
heated air before It enters the room. 

( 10928 ) H. L. P. asks : Will you 
kindly publish in your query column a list of 
all the difl'erent kinds of . ether waves, their 
rate of vibration per second, and their wave 
lengths, and do they all travel at the rate of 
186,000 miles per second ? A. The ether waves 
concerning which you Inquire are the vehlcre 
by which the radiations pass from the sun to 
the earth. These radiations become heat, light, 
or electro-magnetisIJ;l, and other forces perhaps, 
when they strike upon orgims which can · ap­
propriate them as such. That which strikes 
the eye becomes light, that which afl'ects other 
nerves of sensation gives us the sensation of 
heat. You will find much about these matters 
in Thompson's "Light, Visible and Invisible." 
So far as we know, all these waves pass 
through space with the same velocity, about 
1 86,000 miles per second. We can send you 
the book named for $2. 

( 10929 ) E. S. asks : Can you teU me 
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" .. ! power to drive its armature when it Is dellver- of the earth, or else, as a matter of good the earth ? On this theory, does an eclipse 

ing current because it Is th'en doing work. engineering practice, it would be enough higher occur at the time we see It, or Is it only the 
An engine running free does not require much in the center, than · indicated in the above result · that :we . see several years after the 
POWer, but when heavy machinery Is connected statement, to allow drainage In both direc- eclipse takes place ? . A. It · requires ' 499 sec­
to it, It requires much steam to drive it. 6. tions. If such a tunnel were excavated with onds for the light to come from the sun to the 
Can you give me the formula for constructing a surveyor's level stationed at the point where earth, and about one and one-third seconds 
a tangent galvanometer so that certain . degrees the range of mountains left · the level plain to come from the moon to us. Hence,  if the 
defiectlon will equal certain value of current ? on on.e Side, It would come out on the other moon intercepts the light of the sun, we see 
A: A defiectlon of a certain number of degrees side of the mountain range 65 feet above the the fact in one and one-third seconds after It 
always · represents the sl1-me . current in a given plain. If the tunnel were excavated in an happens. Whatever occurs on a distant · star 
tangent galvanometer. You do not require any exact straight line from the plain of one side to alfect Its light, we see at such a time after 
spedal formula to determine the current for to the plain on the other, at the entrance of It occurs as may be required for the light to 
any defiectlon. Use the ordinary formula for the tunnel on either side there would be a pass over the space between us and that star. 
the tangent galvanometer, and substitute the down grade of 65 feet in ten miles, or 6 1h Anything that occurs .on the sun Is seen by 
natural tangents for tangent a in the formula. feet to the mile. The tunnel would be level In us 8 minutes and 19 seconds after It occurs. 
Calculate the corresponding current In each the center, and would be at that point 1 6 2-3 ( 10938 ) M. J. McC. asks : Does the 
case. Form a table .of these currents for each feet below the surface of the plain. The ·spe- . part of a .  wagon wheel touching the ground 
angle, and keep It for refe"rence. You will cific gravity of an object placed at the center while in motion stop while the other part of 
then save the trouble and labor of making the of the tunnel would be slightly less than out- the outer rim of the wheel revolves, or do all 
calculation for each reading ', we mall you a side OIi the plain, because of the infiuence of parts of the outer rim re:volve at the same 
copy of our SUPPLEMENT Catalogue, in which the mountain. velocity ? I have heard thls...argued, but .I con-
you will find mention of articles on the con- ( 10934 ) W. B. asks : 1. A chicken fess I can't see how one part of the wheel 
structlon of galvanometers. gains about twice in weight for the first could be in motion while the other was station-

( 10931 ) E. S. asks : Will you kindly: twenty-four hours after hatching. What . do ary. A. The part of the rim of a: wagon wheel 
give me the scientific reason for the hour be- they live on, as they do not · eat anything ? which Is· in contact with the ground is at rest 
fore dawn being the darkest and coldest, par- A. It Is true that chicks can go for several while the rest of the wheel moves along in 
ticularly the former ? A. We do not know any days without food, as there is sufficient of the the direction in which the wagon Is traveling, 
scientific· reason for the belief among people egg left l:1l the stomach to supply nutriment. and the whole wheel moves around a line 
that the hour before dawn is the coldest and They will eat on the first day, however, 11' drawn through the center of the axle. Both 
darkest. The popular proverb is, "It Is always food Is provided. Chicks ·almost double In size statements are facts. We might add to this 
darkest just before dawn," which we always the first day, owing to the organs being re- curiosity of motion that the top . of the rim of 
understood to refer to the mental attitude of lieved from the compression of the eggshell, the wheel moves forward in the direction in 
a · man who Is hard pressed and finds help. and as the down on the chick dries, it fiulfs which the wagon is going twice as fast as the 
The coldest hour of the night is found to be out and adds to the apparent size. It ·may be hub of the wheel moves. To "understand the 
from 3 to 4 A. M. The darkest hour is . when that In individual instances- they double weight, matter it Is nec�ssary to distinguish kinds of 
the sun is furthest below the horizon, or mld- but it Is far from true as a general rule. We motion. The wheel has two certainly. It 
night. We do not see any other scientific con- have known cases where · the reverse · was true. moves with a· rolling motion over the earth ; 
cluslon. All daylight Is gone from the at- Where too much moisture has been kept In the It rotates on Its axle. Its motion of rotation 
mosphere after the sun Is 18 deg. vertically incubator, the egg does not dry down enough, as viewed by a fiy which might be standing on 
below the horizon, the time which· marks the and the chicks hatch In a' swollen, pulfy cOndl- one of the spokes is a continuous motion round 
end of twilight of evening and the beginning tion. During the first day the surplus water and round, always repeating . Itself. The · mo­
.of · the morning twillgb t. Between these two in them ·evaporates, so that they shrink, and tlon along the ground Is of another kind. If 
times It is deep night and there Is no reason weigh less than when they w!l,� l1,atched. It a tly stood on the ground as the wheel passed 
why one of the hours should be darker than may be true, too, that whexCthere has been by him, he would see a point of the rim come 
another. too little moisture in the incubator, and the down to his side and stop. It would Imme-

O b ildi eggs have been dried down too much, the dlately begin to rise, and would go up high what material, lIuld, solid, or otherwise, will ( 1  932)  W. A. P. asks : I am u ng chick will absorb moisture after being hatched. In the air only to descend again, and so on retain Its heat the longest, or where can I a 12-mch spark colI according to Allsop dlrec- and so increase in weight. . Where the chick again and again. A point of a wheel in con­get a table of materials that are the best tlons. What test can I make to find If I has been hatched under a hen, or where the tact with the earth is not in motion with ref­non-conductors of heat. and also what ma- have .a good or perfect condmser ? If I put conditions of moisture have been kept just erence to the point of the earth on which it is terlal or composition which when heated will 250 volts 1 lamp In series across the foil ends right in the incubator, there· will be very little, . pressing unless it is slippbig backward, a con­retain its heat the longest, fiuld, solid, or r get no trace of leakage or short ·clrcult, If any, change In· weight during the first day. dlt10n which this case does .  not include. It is 
·otherwlse ? A. We are not able to say what but 110  alternating lamp series does not light 2. A hard-boiled egg weighs quite a bit more at rest therefore on the ground, but in motion material wl11 retain Its heat the longest, but the lamp, but there Is a big leakage-so much than a raw egg. Where does It get the extra around Its hub or axle. Rest and motion are Kent In his "Mechanical Engineer's Pocket that It cannot be held In the hand. I refer to weigh t ?  A. The shell of an egg Is very porous, frequently relative. To some point a body Book," which we will send for $5, gives a using the condenser only, as the · coll has not and moisture and air also pass through It may be at rest. To some other point it may table of · many materials with figures for each. yet beel! built. I have 20 sections secondary without difficulty. Hence in boiling water Is be in motion. And It is sometimes quite puz­In tlils table the radiating power of lamp- bllilt on the primary and receive only % -inch absorbed by the egg, and this increases the zling to determine the rest and motion as It black Is taken as 100. On this scale polished spark with or without condenser, the maximum weight of the egg. 3. Why docs sap run up may be in reality. This Is the case with Iron Is .about 25, and polished silver and gold number being 96 sections. Does this appear the tree ? A. Sap is carried up a tree by os- some of the motioris of the heavenly bodies. are only 3 ;  so that of the materials which right? A. The leakage of a condenser is found motlc pressure and capillarity, chiefiy. The The motion of a wheel may 'be tested by tak­Kent names, polished silver and gold retain by chl1-rging It and discharging it immediately, evaporation from the leaves tends to assist the Ing a small circular disk and fastening a chalk their heat the longest. All substances give then charging it and leaving it for say 15 tlow during the season when the leaves are crayon in a hole close to its edge. Then roll 011' their heat much faster when rough than minutes and discharging It again. The ratio on the trees. These matters are explained in It along a fence in such a way that the chalk when polished. All liquids and gases are of the discharge gives the leakage. There is textbooks · of physics. 

" 
, will mark a line on the boards. You will be good non-conductors of heat. So . too are no way of finding the lE)akage without proper . t t d in in It 1 th Y ill ( 10935)  H. H. A. asks : Kindly an- m eres e see g . s rea pa· . ou w numerous solids, · such as asbestos, all woods, Instruments to measure with. We do not see h t t i i f t Th ewer the foll�wlng question : Does the da. te see t at i con a ns a po nt 0 res . e curve and many solids. It would not be p<!Bsible any proof of leakage In what you write, though traced by the crayon Is called · a cycloid. to select one and say it is the best non-conduc- what you say is not clear. If you mean that change between points on opposite sides of the 

tor of heat. Kent gives several tables on . a direct current of 220 .volts shows no leakage, 180 deg. meridian, or is it merely · nautical ( 10939 ) W. B. C. says : Will you kind­
this point. The retention of heat and the while With im alternating current 110  volts reckoning that recognizes the date line ? A. ly state In your notes and queries column · a 
conduction of heat are two totally dilferent gives efl'ects across the condenser, we reply The date changes at any place when the line process for treating wood for open fireplaces 
matters, and materials wIll be classified very that an alternating current does not charge a or meridian of midnight passes over that place. so that it will bum with colored fiame ? Also 
dllferently In relation to the two qualities. condenser at all. A condenser is not used on The date is constantly changing · all the way the SUbstances used to make a slow-burning 

( 10930)  H. M. asks : 1. Could not the 
core of an induction coil be made longer.  and 
the secondary coil be placed beside the primary 
coil and not over it, and thus save considerable 
length of wire, and also number of turns of 
wire in secondary ? A. Induction coils have 

a coil when the alternating current is used around the earth during the twenty-four hours colored fire ? A.  In it pail of water put 4 

with it. Without Instruments or means . of of any day. The international date line Is a ounces. copper chloride, and soak the wood in 
measuring the condenser you should make sure 
of each sheet of the paper, make the condenser 
as well as possible and rely upon the thorough­
ness of your work. 

been made with almost every possible relation . (10933)  A. L. R. asks : 1. Iii. running 
of the various parts, with the result that it is levels for a waterway of considerable length, 
a general agreement of exp.erimenters that the like the Panama Canal, is not the rotundity of 
usual mode of arranging is the best. The the earth an important factor that must till 
secondary coil is sometimes placed by the side considered ? A. In running levels for water­
of the primary in the transforming of alternat- ways of conside.rable length the line which is 
ing currents for lighting, but then the core is actually run Is substantially a circle whose 
especially designed to save the lines of force. center is the center of the earth. The sights 
In colIs for giving sparks the core should not taken by the instrument between successive set­
be unnecessarily long, since the object Is to tinge are so short that the curvature of the 
secure as sudden a demagnetization of the core earth does not appreciably alfect them, and at 
as possible. You would better conform to the each new setting of the instrument the line 
proportions of colIs as given ·in the best books. of the level . Is parallel to the circumference 
Take Norrie's "Indpction Coils" for a guide. of the earth at that point. 2.  If it were pos­
We can furnish It. for $1 . 2. Do the outer coils sible to stretch a wire, perfectly ·taut, across 
of the secondary add as much strength to the a la ke ten miles in width, so that It is per­
coil as do· the turns of wire wound nearest the fectIy level and absolutely without sag, . would 
core ?  A. The outer turns of secondary wire it not be necessary that the shore end of the 
have not the same value in producing current wIre be anchored at an elevation of not less 
as do the turns near the primary. The mode ' than 1 6 2-3 feet above the water to prevent the 
of securing a small-sized secondary Is to use immersion of the wire at the center of the 
the finest possible wire. · No. 36 to 40 is em- lake ? A. If it were possible to pass a perfectly 
ployed. . 3. How Is the magnetic resistance of straight line across a lake ten miles in. width, 
a piece of iron calculated ? If I know the the anchors must be elevated not less than 
ampere turns how may I · know the strength 16 2-3 feet above the water to prevent the 
of the magnet ? A. The magnetic resistance, line from going below the level of the water 
or reluctance, as It Is called, is equal to the at the center. 3. An extensive ·and perfectly 
length of the circuit divided by the. product level plain is traversed by a range of moun­
of the permeability by the area of cross section tains ;  to pierce which, for a railroad, requires 
of the iron. The tractive power of a magnet a tunnel ten miles in length. If such it tunnel 

line which Is very nearly coincident with the this solution. When dry It will burn with a 
1 80th meridian. To the east of that line the green fiame. Zinc chloride and strontium 
date Is . always one day later than on the west chloride . may be added, giving bluish and red 
of that line. Night covers half of the world all fiames mixed with . the green. A slow-burning 
the time. The meridian through, the ·  middle green fire ·may be made by mixing potassium 
of the night is moving all the time around . chlorate 36 parts, barium nitrate 40 parts, and 
the earth. On the east of that meridian there sulphur 24 parts. For a red fiame use potas- .  
is  one day, on the west of that meridian there slum chlorate 40 parts, strontium nitrate 39 
is another. ' A day is dying on the west side parts, sulphur 18 parts, lampblack 3 parts. 
of that meridian, a new day Is cpming on the These fonnulas are from the "Scientific Ameri­
east. At eleven at night in your place, the can Cyclopedia of ·Recelpts," which contains 
line of midnight Is one hour to the east of many others, besides thousands of valuable 
you. The day has one hour left. The next receipts. We send It for $5. 
day Is only one hour away to the east. In an ( 10940) C. A. G. asks.: A D and C B hour it has reached you and passes over y our are parallel horizontal planes, X Is a 40-65 head;" speeding : west ceaselessly, around and Winchester rlfie. The distance A C Is one around the earth. . However, when a · ship · foot and Is vertical. Now a bullet Is shot passes the 1 80th meridian, it changes its date, 
since it has passed out of one day into an- from the gun X, and the instant the bullet 
other. passes point A, another bullet (same size, etc . )  

( 10936 ) J. M. C. says : I am making 
an armature core, · and after cutting out about 
one hundred disks, I thought that may be the 
iron ( 1 ) I am using is . not free from steel. 
I send you three pieces. Examine them, and 
write me as soon as possible If they_ are all 
right. I . have an equal number of all three 
grades cut. No one here can give me a de­
cided ahswer as · to their being strictly Iron. 
Would it make so much dlfl'erence If there was 
a little steel In them ? The three are all spe' 
cles I can find here except tin. Is tin good 
for disks ? A. Any one of the three pieces of 
sheet steel you send will answer for the ar­
mature core of a dynamo. The piece marked 
3 Is thinner and softer than the others and 
will be better, since more disks can be got into 
the same space. You cannot get sheet iron 
nowadays very easily. Steel has crowded it 
out of the market. As you may !mow, steel 
dilfers from ·Iron in having a small per cent of 
carbon in it. It is iron with carbon, not a 
dllfereht substance. 

Is dropped from this same point, I. e., A. WI11 
both buliets strike the ground within one-tenth 
of a second of each other ? BeSides answerlD.g 
this question, r wish you would give me the 
data from which you derive your answer. A. 
Both bullets in the case proposed will strlk� 
the le"el plane below at the same instant, not 
within a tenth second of each other. The 
reason is that, the bullet .whlch Is shot from 
the gun falls by gravity as readily and as 
much as one· which is dropped from the same 
point at the same time. The law of motion 
which covers this case is  stated as follows : 
"A given force produces the same elfect 
whether it acts upon a body at rest or in mo­
tion, whether It acts alone or at the same time 
as other forces." One force acts in the line 
AC, gravity ; two forces act upon the ball 
which is shot from the gun, the force of the 
powder and gravity, to cause it to pursue the 
path AB · in the same time as the other ball 

in pounds is found by the formula, is excavated with· a fioor perfectly level, as 
TO • M • vA indicated by the surveyors' level or by "tees" 

placed at both ends and the center, assum­
ing the possibility of sighting that distance, 

in which TO is ·  ·the ampere turns, M is the would not the center of the tunnel be lower 
permeability. A is the area of cross section than either end or than the plain outside, 
of poles, and L is the mean length of magnetic and would not the water in the tunnel drain 
circuit. 4. What voltage will a five-bar tele- toward the center ? Would the specific gravity 
phone generator furnish ? A. The ordinary of an object placed in the center of the tun­
telephone generator will give from 65 te 75 nel be alfected by the superincumbent weight 
volts. What a five-bar generator gives we are of the mountain mass 1 A. If the tunnel which 
not able to say. 5. Why is it that a generator you mention were to pierce a range of moun­
requires more power · to turn its armature tains ten miles long, it would not go in a 
when delivering heavy current than when on straight line with · the mountain, · but be an 
open circuit ? A. The generator · requires more . arc of a circle whose center was the center 

2661 L 
Pounds 

passes through AC. . . 

(1093 7 )  C. S. W. asks : It takes sev-

( 10941 ) G. W. S. says : Assume an 
air-pipe of conSiderable length, say 100 feet, 
open at Its ends. Apply an air-pump of 10 

eral years for light from the sun to reach the pounds force at one end. Air w1I1 pass through 
earth ; the light we now see started from the the pipe because of a pres�ure at the inlet of 
sun years ago. If the sun's light were extln- 25 pounds against 15 pounds pressure at the 
gulshed, would we continue to get sunlight for outlet. Transfer the pump to the other end 
as long time as it takes the light to reach · of the pipe, and use It as a suction ·pnmp. 
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Again air will pass, in the same direction, due motion Is a very cur'ious motion, as you Can volts and % ampere. The higher the voltage the 
to a pressure at the inlet of 15 pounds and an see by marking a point on the tire of a wheel smaller the wire necessary to carry' the current 
outlet pressure of 10 pounds. The latter ar- and watching Its path as it comes down to without overheating the wire, and so the 
rangement Is alleged to be the more efficient. the ground and rises again to the top of the cheaper the wiring will be. 
Why so, since in each case apparently the wheel. It describes the curve called a "cy- ( 10947)  C. B. R. writes : What con-actual moving force Is the superior pressure cloid." Now when the point of ' the tire is 
at the inlet end, and there is the same dif- at rest on the ground, the axle does not stop. trois the circulation of elaborated sap of trees 1 
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acknowledged great economy in an exhaust far from the ground as the axle Is, It will month can a bush having sugar in its roots 
steam heating system, wherein a suction pump be seen that the top of the wheel must be be cut so that It will sprout and grow ? At 
is placed at the tall of the system, as against moving along two times as fast as the axle is what time each month will it die if cut ? What 

stops the circulation or keeps it ' back from a force pump of the same power placed at the moving. This can be seen In another way. the roots at times ? Why should freezing the head of the system and supplementing the Take a point on the rim which is at the same' 
power of the exhaust piston ? Apparently here level as the axle and is behind the axle. As ground make a free fiow of sap, and no frost 
also the actual moving force In each case is a the wheel rolls along the ' road this point goes a moderate fiow ? Why when a board or straw 
"push." A steam heating book uses the simile up and over and comes down to the front of is laid on the ground at certain times, It will 
of pushing and pulling a rope-apparently an the wheel and to the same level as the axle. settle down, at other times it will rise ? A. 
Inaccurate one. A. There Is no difference in It has gained on the axle the whole diameter The rise of water In trees from the root tips 
efficiency between pumping air through a pipe of the wheel. It was behind and now Is In to outermost twig Is a strange thing, and Its 
and drawing It through by suction. The worl;; front of the I,lxle. To do this It must have mechanics is not even yet clear. Capillarity 
required to move the same quantity of air at moved faster than the axle over the road. plays a part, as also does osmotic pressure. 
the same velocity will be the same in either See if you can calculate how much faster. The power of living protoplasm to Imbibe water 
case. The Idea that you .have regarding the During the next half turn of the wheel this was once thought to �xplain' It. Again, 'others 
greater efficiency of a vacuum steam-heating point drops down to the ground, rises again have thought th!!t the evaporation from the 
system Is correct, but for a very different rea- to the same level, and Is behind the axle, by leaf surfaces causes the 'water below to rise 
son. The great difficulty with steam-heating the whole diameter of the wheel. It has lost as if drawn up by pulling on the end of a 
systems is that air gets into the pipes and distance, and has gone over less space than filament of water. All these and perhaps other 
radiators, and is difficult to dislodge by the the axle of the wheel went over in thig half and undiscovered causes may be at work to 
circulation of steam under preSsure. By means turn. See If you can calculate how much less raise the water sometimes hundreds of feet. 
of an air pnmp, producing a slight vacuum distance It has gone over. You will fi'nd that The water rises most easily In the new wood, 
in the entire system, however, there is no there is just as much distance lost as there and this Is formed In the early summer or late 

spring. We do not belleve that the time difficulty in keeping the system free from all', i was distance gained when the point was on of the month has anJ'thing to do with the and having every part of the heating surface I' the upper part of the wheel. The
,

re is more,of 
effective. curious interest in the rotation of a wagon sprouting of seeds or the growing of sprouts. 

This is an old superstition connected with the 
( 10942 )  C. M. H. asks : Could you wheel than your questions implied. Most of moon, which dies hard. If a twig Is cut off, 

give me simple method for treating cloth or I the differences of opinion In �iscussion would the power of growth in the tree usually Is 
paper for making a barometer, the kind that be removed by a careful definitIOn of the terms sufficient In the early part of the year to pro­
changes color-pink for rain, blue for fair ? e��yed and a careful st�tement of . the C\ln- ' duce other shoots ,to take Its place In the 
A. A formula which recently appeared for dltIons of the case which IS under dI�cusslon. support of the life of the tree. Late In the 
the so-called color barometer is as follows : "-:here are many hot dls�usslons In WhICh bo�h season these sprouts do not so readily appear. 
Cobalt chloride, 30 parts ; sodium chloride, 1 5  SIdes mean the �ame tIlIng: but �se wO,rds In There are always buds In the bark which wlll 
parts ; calcium chloride, 4.5 parts ; gum ara- different senses In expreSSI?g theIr meanl�gs. grow If moisture is supplied to them. They 
blc, 7.5 parts ; water, 45 parts. Soak cloth In Probably this Is the case WIth your diSCUSSIOn. may stay years without starting, and wounas 
this solution and dry. The solution absorbs ( 10945 ) S.  T. B. asks : 1. I have read given to the tree may then make them start 
moisture from the air, and so changes color. that In the secondary colis of Induction colis to, grow. Sap circulates freely till the ring ' of 
The cobalt Chloride is the substance which there is sometimes a current of 30,000 volts wood and new bark Is formed and the walls 
changes color by moisture. , The cloth is not with as low as 0. 001 ampere. To ,me this of the cells have thickened so that water can­
a barometer In any proper sense, but a hy- seems to confiict with Ohm' s  law. To put it not easily pass through these walls. The 
grometer, since It shows the presence of mois- at a safe figure, the resistance of the secondary flow Is not then much. The season of growth 
ture in the air, and not the pressure of the coli of such an instrument would not be more is over for that year. The fiow of sap out 
air. than 500 ohms. Then If we divide volts by of a tree In which a hole has been made, as 

ohms according to Ohm's law, we would get in the sugar maple, In early spring Is due not 
60 amperes. This I can plainly see would be to the freezing of the ground, as most suppose, 
Impossible, but please point out my mistake but to - the expansion of the water by the 
In reasoning. A. We do not see any reason why warmth of , the sun during the day. The tree 
Ohm's law should not be applied to any case Is gorged with sap, which Is ready for the 
of volts and ampereS to flnd resistance. No production of wood for the spring. The nights 
correct result can be Impossible. It is, how- are cold, below the freezing point, the day is 
ever, not to be supposed that the resistance In warm ; the large difference of temperature ex­
the case given Is that of the secondary coil pands the sap, and forces some of It out of any 
alone. It Is that of the coil and the all' for hole in Its course up the tree. When this 
the spark length, whatever that was. Even large fiuctuation of temperature from the day 
when air is ionized, several Inches of it ' has to the night and back again ceases, the tree 
a high resistance. Nor Is the resistance of a also ceases to give sap for sugar. We do not 
secondary coil likely to be as low as 500 ohms. understand the qnestlon of the board laid on 
No. 3U wire B. &; S. has 2.4 feet per ohm, and the ground and sometimes sinking and at others 
500 ohms would be only 1 ,200 feet, while a rising. We never saw or heard of that be­

( 10943 ) A. B. asks : 1. Can you tell 
me of a simple test to tell platinum wire ? 
A. Platinum Is characterized by Its high fus­
Ing point, about 3450 deg. Fahrenheit. It can­
not be melted by any temperature below that 
of the oxyhydrogen fiame. This is the sim­
plest test. Heating In an ordiqary fiame does' 
not alter it. It is not soluble In 'any single 
acid, but Is dissolved by aqua regia. 2 .  Is It 
true that there is a salt lake that has a crust 
of salt on the surface ? If so, what Is the 
name of it ? A. There is a place called Sal­
ton In California where salt is plowed up from 
the snrface of tbe shore of a lake and' puri­
fied for the market. Later another crop can 
be harvested from the same place. Salt does 
not fioan on water. There cannot be a crust 
of salt over the surface of a lake. 3. Why 
Is it that Ice is a non-conductor and water Is 
It conductor of electricity ? A. Neither Ice nor 
water when pure Is a conductor of electricity. 
Water owes its conductivity to minute quanti­
ties of impurity In It. Ice tends to freeze it­
self pure from Impure water. Hence ice Is 
usually a non-conductor of electricity. A. Can 
you explain to me what watt and watt-hours 
denote ? A. A watt is the unit of electrical 
power. One ampere fiowing at a pressure of 
one volt gives power of one watt. One watt 
working for one hour makes a watt-hour. You 
would find all �uch questions ; answered in 
Swoope's "Elementary Lessons In Electricity," 
which we can send for $2. 

( 1094 4 )  H .  O. N .  asks : There has 

large coil giving a 12-inch spark would require fore. 
at least 17 miles ' of suchl wire, with a resis­ ( 10948 ) 
tance of 1 8,270 ohms. Spottlswoode's great 
coil had 280 miles of wire In Its secondary ; 
but that is more than is required for the same 
spark length nowadays. There are two errors 
In your note, One In underestimating the amount 
of wire used In secondaries and another In 
neglecting the air resistance as a factor In 
cutting down the amperes required In a sec­
ondary coil for a given voltage. Now again 
the self-induction at the moment · of breaking 
the primary circuit !!auses a tremendous Induc­
tive effect upon the turns of the secondary, 
with the result that a tremendous voltage Is 
produced In the secondary coil. This' rises 
enormously above 30,000 volts when the spark 
distance is  large. A table recently Issued 
shows that 20,000 volts are required to throw 
a spark 1 Inch between sharp points In the 
air ; while to throw a spark 15 Inches, 150,000 
volts are required. Now colis have been made 
to throw 45 Inches. 2. How does maguetlsm 
interfere with the working of a watch ? A. 
The magnetism of the steel parts of a watch 
affects the motion of the hairspring and bal­
ance wheel when that is of steel or has steel 
balancing parts upon it. 3. Have diamonds 
ever been produced artificially ? A.  Diamonds 
have been made artificially by Molssan in his 
electric furnace experiments, and they have 
been found In meteorites. See Molssan's 
"Electric Furnace," page 77. 

( 10946 ) W. R. M. asks : I am puzzled 

C. K. B. asks : What is the 

gen and oxygen, it is evident that it must be 
combustible. We should Infer the same fact 
from its origin. Amber is a fossil gum, partly 
soluble In alcohol and ether ; since it frequently 
contains insects, - it must have been a viscid 
liquid when these were entrapped to their 
destruction. Imitation amber may be made 
with -the insects in place as In the genuine arti­
cle, although In the genuine amber the Insects 
are usually of extinct speCies. 2. Is there 
any Imitation of amber that can be electrified. 
so that It wlll pick up bits of paper as amber 
will ? A. Since most gums and resins can be 
electrified by rubbing, it Is probable that imita­
tions of amber may be electrified. 3. Kindly 
give me an Infallible test by which the genuine 
articles can be identified. A. Amber contains 
nearly 90 per cent of a resin which resists all 
solvents, called succinite, and 2% to 6 per cent 
of succinic acid. There are also two other 
resins soluble In alcohol and ether, besides an 
oil. The determination of these by analysis 
will determine the substance to be amber. 

( 10951 ) J. W. asks : 1. How is bi-
cycle riding explained ? By what laws does a 
man balance himself ? A. A bicycle maintains 
its' upright position upon the same principle that 
a pendulum maintains its plane of oscillation, 
or a rotating wheel maintains Its plane of ro­
tation. This Is most clearly ' illustrated In the 
Foucault pendulum and the gyroscope. As long 
as the bicycle is moving, it will not fall over. 
2., Scientists claim to find the shape of the 
earth by the pendulum. This would all be very 
well If the density of the earth were the same 
In all of its parts, but as that Is very im­
probable, It seems to me that the resnlts of 
these measuremen ts are also very Improbable. 
Is there any way of correcting these results ? 
A. The time of vibration of a pendulum de­
penos upon ' the Intensity of gravity in the 
place where It is hu�g and swung. The vari­
ation In density of the earth Is not great, and 
the mean density is known to sufficient accu­
racy. It Is not probable that the results of 
pendulum measurements are greatly in error, 
or In error at all beyond the variations as­
signed as the limits of the determination. We 
have no better way to determine the form of 
the earth than by the pendulum, and measure­
ments of meridians. 3. In looking over sev­
eral cyclopedias for the article Parallax, I find 
that astronomers do not make any allowance 
for the motion through space of the solar sys­
tem and of the star whose distance Is to be 
measured. Do they really make any allow­
ance for these motions ? These motions cer­
tainly Infiuence the parallax. A. The proper 
motions of some stars are known, and can be 
allowed for when these stars are observed. 
This is so little that it cannot affect the paral· 
lax to a sensible amount. The nearest star 
is- 4 1 -3 light years distant from us. The sun 
is 8 minutes and 19 seconds from us In terms 
of the velocity of light. The, annual parallax 
of the nearest star Is 75-100 Of a second of 
arc ; its distance is 25,009,000,000,000 miles. 
The variation of Its parallax due to the motion 

'of the sun in a year through space is not ap­
preciable. 4. We are bothered here with 
alkali water. Is there any way of making such 
water drinkable ? A. Without an accurate 
chemical analysiS of your water, It Is impossi­
ble for us to express any opinion. ;rhe ques­
tion {)f ' the purification of drinking water Is 
always a somewhat difficult one, and It sel­
dom happens that Impure water can be much 
Improved without considerable trouble and ex­
pense. In case you have not tried It, however, 
we would suggest your bolling the water for a 
period of about twenty minutes. With some 
waters this will cause It sediment to form, 
which when allowed to settle, removes many of 
th�impurlties with It. 

( 10952 ) J. D. asks : Can you give me 
in your query department of your paper, data 
for a small jump-spark coil, such as is used 
on gasoline motor cycles to explo,de mixture ? 
Using four dry batteries for the primary exci­
tation. Writer has several pounds of No. 36 
B. & S. silk-covered copper wire. Can this be 
used on secondary ? A. A strong and reliable 
spark can be made for gas ignition with a coli 
of the following proportions : core length 7 
Inches, diameter %, Inch, made of No. 20 Iron 
wire, B. & S. gage. Primary of three layers 
of No. 14 copper magnet wire, cotton covered. 
Secondary 1 pound No. 36 silk-covered wire. 
Condenser of forty sheets of tlnfoll, 4 x 6 
Inches. The Insulation ()f the secondary should 
be 'very carefully attended to. Failure here 
will cause a loss of the whole. The details of 

been quite a bit of. discussion here on this sub­
ject, and I write to you so that I may help it 
along. Which goes the faster-the top of a 
wagon wheel or the bottom ? What would be 
th\) center of It in that case ? Is a wheel that 
is on the ground any different th<1ll a pulley 
in the same case ? Some say that the top goes 
twice as fast as the axle, and that the bottom 
stands still. A. ,The discussion about the "go­
ing" of a wagon wheel turns wholly upon 
the use of the word "go." Define going, ' and 
all will become clear. A wheel goes with 'ref­
erence to the axle in one manner and with 
reference to the ground In quite ' another man­
ner. Going may then be rotating or '  moving 
along. It rotates around the axle. All parts 
rotate alike, going around 'il.t the same' speed, 
that Is, going around In the same time, each 
point In its own proper circle. The whole 
wheel moves along with the axle over the road 
at the same speed as the axle and, for 
that matter, at the same speed as the whole 
wagon moves over the road. This being set­
tled, it remains to inquire how the parts of 
the wheel move with reference to a point on 
the ground past which the wheel may be "go­
Ing." Consider a point just In front of the 
wheel. As It approaches this point the tire, 
or rather a point on the tire, comes down and 
rests for a moment on this point of the 
ground. It is not in motion on that point If 
there is no slip of the wheel on the ground. 
This Is what Is meant by saying that the bot­
tom of a wheel "stands still." It Is at rest on 
the ground underneath the wheel for an Instant. 
At the next Instant that point of the tire 
begins to rise from , the ground, and goes on 
up till it reaches the top of the wheel. The 

over a problem in electricity. Here it Is : What 
number of volts and amperes will light a 12-
watt electric lamp ? 

cause, or where do the prevaJling westerly 
winds of the northern hemisphere originate ?  
How does the rotation of the earth cause the 
defiectlon of the trade and anti-trade winds of 
the northern hemisphere ? A. The general sys­
tems of the winds are due to the greater heat 
of the torrid zone. This produces the inflow 
of all' from the cooler regions on either side 
'of the hot region. The heated and lighter all' 
Is forced up by the fiowlng of the colder air 
under' It, and it fiows away to the north and 
south In the upper layers of the air. After 
this air Is cooled it descends, and flows along 
toward the ·,poles, only to return and again 
take part In the general circulation of the 
wInds. The rotation of the earth on its axis 
causes great changes In direction of these cur­
rents, and we have northeast and southwest 
winds as more or less permanent winds In dif­
ferent parts of the northern hemisphere. This 
Is but a rough and general statement of the 
winds, but may serve as a basis for fuller read­
ing on the subject In the physical geographies. 
As the current of cooler all' fiows along over 
the smooth surface of the ocean in the torrid 
zone north of the equator, it Is passing from 
a region where the velocity of rotation of the 
earth Is less to a place where It Is greater. 
This causes the wind to lag with reference to 
the earth under it, and to appear to come 
from a poln t farther to the east than It has 
really come. It thus becomes a northeast 
wind, and Is the northeast trades. For a simi­
lar reason the returning currents of all' over the work are given with great fullness In Nor­
the ocean become southwest winds, or the anti- rie's "Induction CoilS," which we can send you 
trade winds. for $1. 

1 volt X 12 amperes = 12 watts 
2 volts X 6 amperes = 12 watts 
3 volts X 4 amperes = 12 watts 
4 volts X 3 amperes = 12 watts 
6 volts X 2 amperes = 12 watts 

1 2  volts X 1 amperes = 12 watts 
24 volts X % ampere = 12 watts 

You see the products are all the same from the 
multiplication of the volts X amperes. Please 
explain about the lamp a';d voltage and am­
perage. A. We do not see any puzzle about your 
problem. You show that there can be seven 
different ways of dividing the volts and amperes 
so that the lamp will , have 12 watts. There is 
no puzzle about that. It Is quite true. The 
only question Is, which would be the better way 
to divide' the volts and the amperes. We would 
decide that to be either the 6 volts and 2 
amperes, or the 12 volts and 1 ampere, or 24 

( 10949 ) L. K. asks : Will you kindly 
tell me through your valuable paper which 
way the compass points s()uth of the equator­
to the north or to the south pole ? A. In 
both hemispheres the magnetic needle points to 
both poles, except for the declination of the 
needle. That the north end of a needle should 
point to the north pole necessitates that at 
the same Instant the south end should point 
toward the south pole. Along the line of no 
magnetic decllnation this Is actually the case. 
The needle points to true north and true south. 

( 1095 0 )  L. A. T. asks : Will genuine 

( 10953 ) A. A. B. asks : I wish to ask 
through your paper If It Is not possible for 
the manufacturers of incandescent light bulbs 
to complete the bulb without having to form 
the little sharp poi�t on the rounded end ? A. 
Incandescent lamp bulbs are made without any 
point upon the large end. They may be had 
from dealers In electric supplles. 

( 10954 ) L. A. H. asks : Is there such 
a thing In the realm of sCience as fiame or 
combustion without emitting ligh t ?  A. Com­
bustion Is usually the combination of a sub­
stance with oxygen. This may take place with 

amber burn ? A. Amber burns with a pale rapidity, so that much heat is produced, and 
yellow flame, with a good deal of black smoke, also light ; but often It takes place so slowly 
evolving an agreeable odor, and leaving a black that no light Is seen, and the temperature may 
mass of carbon behind. As It is about 79 per I l'Iot rise very much above that of the air. The 
cent carbon, and 10.5 per cent each of hydro- rusting of iron or steel is an example of this. 
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( 10955 ) F. W. B. asks : 1. Please give 
( in substance) an explanation of the phe­
nomena of rotating storms, such as whirl­
winds, cyclones, etc. Do they always rotate 
in one direction, and why ? A. The rotation 
of storms is caused by the rotation of the 
earth on its axis. In the northern hemisphere 
these storms rotate in a direction opposite to 
the motion of the hands of a clock ; in the 
southern hemisphere they turn with the hands 
of a clock. All cyclones, hurricanes, t.ornadoes, 
etc., follow the same law. 2. Is It possible 
for a whirlwind to rotate for a time in one 
direction, and then reverse and whirl in the 
opposite ? I ask this last especially for the 
reason that two reputable persons of my ac­
quaintance claim to have seen this phenome­
non. A. Small whirlwinds, such as form in a 
field or at a street comer, probably tum in 
either direction ; but if one was seen to rotate 
one way, and in a brief time another was seen 
in the same place turning in the opposite di­
rection, we should consider that these were 
two different whirlwinds, and not a whirlwind 
which had reversed itself. 

NEW BOOKS, ETC. 
We have received from Knowledge, 27 Chan­

cery Lane, London, W. C., a circular slide rule 
devised by Major B. Baden-Powell. The in­
strument consists · of two similarly fignred 
diliI s, an outer fixed one and an inner rota­
table one. These are graduated in logarith­
mic sequence, and the numbers are arranged 
in spirals, so that the decimals coincide, as 
in all slide · rules. While not professing to 
be an absolutely exact calculating machine, 
this simple appliance ought to prove of the 
grea test use in everyday life. It is so sim­
ple in action, so compact, and yet so reliable, 
that It should find a place on the writing 
table of all those who have frequent calcula­
tions to make. Not only does it enable one 
very rapidly to obtain appro:ximate results, 
even with large figures, in multiplication and 
division, but for those who have to deal 
with foreign measures and wish to know, al­
most at a glance, the equivalent in English 
measures, this should prove helpful. One 
advantage of this form of apparatus may be 
noted, that any special measures which have 
to be converted, such as rubles to pounds, 
carats to grains, or kilowatts to horse-power, 
can be temporarily marked on the card. The 
equivalent fractions of decimals, proportions, 
and square roots are also easily found. 

THE MODIFICATION OF ILLINOIS COAL BY 
Low TEMPERATURE DISTILLATION. By 
S. W. Parr and C . •  K. Francis. Uni­
versity of Illinois Engineering Ex­
periment Station. Urbana, Ill. : 
Published by the University. 8vo. ; 
Pp. 48. 

The details of this paper are many and intri­
cate, and the conclusions rather vague and 
unimportant. The main conclusion appears to 
be that coal can be made more� available for 
certain purposes by treatment, but neither the 
cost of the treatment nor the total B.T.V. of 
the evolved gases is given. In fact, the re­
search is incomplete and hardly ripe for presen­
tation. 

Scientific American 
should be able to do testing for commercial 
purposes, although the experience which is re­
quired for the production of uniformly satis­
factory results in the latter class of work 
can be obtained only by a considerable amount 
of practice, and canhot be obtained to any 
considerable extent by a laboratory course 
whic.h is intended chiefly to teach methods of 
testing. 
ELEMENTS OF RAILROAD TRACK AND CON­

STRUCTION. By Winter L. Wilson. New 
York : John Wiley & Sons, 1908. 
12mo. ; 320 pages, 181 figures. Price, 
$2. 

In this volume no attempt has been made 
to treat the subjects of railroad track and 
construction with any considerable amount of 
detail, but rather to present a few of the fun­
damental principles in such manner that the 
inexperienced . engineering student can form a 
general Idea of the subjects. There are a 
number of excellent treatises on track which 
go into the subject with a wealth of detail 
and a thoroughness of discussion which Is of 
immense value to the maintenance-of-way en­
gineer with some experience ; but, unfortunate­
ly, these books are not suitable for class-room 
work, both on account of the student not be­
ing able to appreciate the value of the details 
and also on account of the impossibility of 
reading these books in the time usually given 
to such subjects in an engineering course. 
Details of practice can be much more readily 
learned and appreciated from actual experi­
ence. There is not much time in the four ye�rs 
of an engineering course that can economically 
be given to the details oj' practice, but it is 
essential that the student should understand 
the fundamental principles of the subjects. In 
this volume some of the general principles of 
track and of the part of rallroad construction 
with which the young engineer may come in 
contact early in his experience are presented. 

HIGHWAY ENGINEERING. By Charles E. 
Morrison, A.M., C.E. New York : John 
Wiley & Sons, 1908. 8vo. ; 315 pages, 
60 figures. Price, $2.50. 

This was prepared for the second-year stu­
dents of the department of civlI engineering 
at Columbia University, with a view to fur­
nishing a test in which the fundamentals ot 
the subject should not be buried in a mass of 
detail, such as is frequently found, to be the 
case In w orks of a similar character. This 
book Is, therefore, not a reference work, but 
rather one in which it has been the endeavor 
to outline and emphasize those basic prin­
ciples which are essential to good highways. _ 

THE ENGINEERS' DESCRIPTIVE CHARTS IN 
COLORS .  Showing the Development of 
the Steam Boiler. Showing the De­
velopment of the Steam Engine. 
Showing the Development of the Elec­
tric Generator. By Joseph G. 
Branch, B.S., M.E., Author of Sta­
tionary Engines, Conversations Oil 
Electricity, etc. New York and Chi­
cago : Rand, McNally & Co., 1908. 
28lhx22 inches ; illustrated. Price, 
50 cents each. 

The charts, are clearly illustrated and eftec­
tlvely printed In three colors. The develop­
ment of the subjects is both technical and his­
torical and the charts will prove to be an 
invaluable aid to all engineers, firemen, ma­
chinists, students, and electricians. 

whose acquaintance every American will glad­
ly make, and the absorbing love story holds 
the reader enthralled. 

HERCULANEUM, PAST, PRESENT AND Fu­
TURE. By Charles Waldstein, Litt. D., 
Ph.D., L.H.D., and Leonard Shoo­
bridge, M.A. With Appendices. Lon­
don and New York : The Macmillan 
Company, 1908. Illustrated. Im­
perial 8vo. ; 324 pages. Price, $5. 

Dr. Waldstein has written an exciting book, 
says the New York Tribune. Archreology has 
always had more romance about it than the 
prosaic layman has been prepared · to admit, 
but in the presen t instance It makes a pecu­
liarly alluring appeal. If It stirs the blood to 
think of what the excavator feels when he un­
covers a single tomb in Egypt it is positively. 
thrilling to contemplate the possibll!ties sum­
med up in the name of that Campanian town 
which was buried by an eruption of Vesuvius 
In 79 A. D., and has been left almost undis­
turbed in Its sleep ever since. There are rea­
sons why we are justified in believing that 
HerCUlaneum, If fully uncovered, would yield 
treasures of art and other vestiges of the an­
cient past incomparably richer than those dug 
up at Pompeii. The Italian' government has 
committed itself to excavate Herculaneum on 
its own responsibility. The work will neces­
sarily ·be slow. It requires prodigious sums, 
which only the nations of the world, acting 
together, could supply. No better contribu­
tion could be made toward a movement cul­
minating in such a scheme than is made in 
these pages. Obviously, excavation at Hercu­
laneum should reveal innumerable objects for 
a few hundred to be found at Pompeii. Fur­
thermore, the two towns suffered in distinctly 
different degrees fl'om the malice of Vesuvius. 
Herculaneum is a mile and a quarter nearer 
than Pompeii to the foot of the volcano. Pom­
peii suftered enough in all conscience, but 
she got oft with, on the whole, less damage. 
Now what happened at Herculaneum? With 
overwhelming suddenness a sea of liquid mud 
swept over the town and buried it to a depth 
of about eighty feet. 
THE .BOOK OF THE PANSY, VIOLA, AND 

VIOLET. By Howard H. Cralle. New 
York : John Lane Company, 1908. 
16mo. ; 106 pp. Price, $1. 

The beautiful flowers of the pansy, that we 
are now accustomed to see in nearly every 
garden worthy of the name, were not evolved 
in one short space . of time. They are the out­
come of many years of persistent effort on the 
part of a comparatively few enthusiasts, who, 
by dint of Infinite patience and labor, have 
helped to evolve the glorious blooms that are 
now so largely grown. The pansy dates only 
from 1813. With careful breeding the Ransy 
was evolved from the heart's-ease. The book 
deals with everthing relating to the pansy, 
the viola, and the violet. 

LEs NOUVEAUX LIVRES SCIENTIFIQUE ET IN­
DUSTRIELS .  Vol. I.  Annees 1902 a 1907. 
Livraisons 1 a 20. Bibliographie des 
Ouvrages publi�s en France. Du 1er 
Juillet, 1902, au Juin, 1907. 1° Table 
alphabetique des sujets traitils. 2 °  
Table alphabetiqlle des noms d'au­
teurs. 3° Livraisons trimestrielles 
( Nos. 1 a 20) . Paris : H. Dunod et 

'E. Pinat, Editeurs, 1908. 

OCTOBER 24, 1908. 
Beehives, super for, C. H. Bachmann . • . . . .  901 ,058 
Bell, electric, G. L. Patterson . . . . . . . . . . . .  901,033 
Bell operating device, mechanical, J. Grav-

elle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bidet, hand, F. Weldl . . . . . . . . . . . . . . . . . . .  . 
Billiard chalk holder, M. Michaelson . . • . . . . .  
Binder, loose leaf, J.  C. , Dawson . . . . . . . .  ' . . 
Book mark, Brockett & Beebe . . .. . . . . . . . . . .  . 
Bottle, antifraud, J. Kinsel . . . . . . . . . . . . .  . 
Bottle molding means, hot water, T. M. 

900,723 
901 ,134 
901 ,020 
901,076 
901,225 
901,107 

Gregory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  901.093 
Bottle waSher, 1. Dupuis . .  '7 . . • . . . . . • . . . . . .  901 ,160 
Brick drier cars, non-detachable sliding and 

folding upper deck for, C.  H. Johnston . 901.105 
Bridle bit, overchecklng, F. S. Dure . . . . . . .  900,712 
Broom holder, A. Kunkel . . . . . . . . . . . . . . . .  901, 179 
Brush holder, H. E.  Heath , . . . . . . . . . . . . .  900,730 
Brush holder, automatically adjustable, W. 

J. Richards . . . . . . . . . . . . . . . . . . . . . . . . . .  900,884 
Bucket, oyster shipping, J. H. Cox . . . . . . . .  900,986 
Buckle, E. Pearl . . . . . . . . . . . . . . . . . . . . . . . . .  900,774 
Buckle, C. P. Hutton . . . . . . . . . . . . . . . . . . . . .  901,103 
Buggy top brace, J. E. Disheroon . . . . . . . . . .  901.079 
Building block, A. G. Mahler . . . . . . . . . . . . . .  900,753 
Bumping post, A. E. Schultz . . . . . . . . . . . . . .  901 ,196 
Burglar alarm, electriC, S. B. Hess . . . . . . . .  901 , 171 
Burial case, W'aldle & Galway . . . . . . . . . . . .  900.968 
Button hook, J. Melnick . . . . . . . . . . . . . . . . . . 901.248 
Cab signal system, D. J. McCarthy . . . . . . . .  901,250 
Cable fastener or clamp, E. B. Feaster . . . .  900.717 
Cableway, aerial, F. B. Dye . . . . . . . . . . . . . .  900,713 
Calorific kiln, E. A. King . . . . . . . . . . . . . . . .  900,742 
Can filUng device, W. H. McNutt . . . . . . . .  900,762 
Car door gear, C. A. Lindstrom . . . . . . . . . .  900,941 
Car, dumping, E. C . .  Washburn • . . . . . . . . . . •  901 ,270 
Car, grain, J. T. M'cNaUy . . . . . . . . . . . . . . . .  901 , 183 
Car replacer, S. N. Ellenwood . . . . . . . . . . . .  900,838 
Car stake, J. F.  Townsend . . . . . . . . . . . . . . . .  900,899 
Car stake, Ingoldsby & Townsend . . . . . . . . . .  900,930 
Car ventilating system, F. D. Jacobs . . . . . .  901,010 
Cars. etc. , hanger strap or handhold for, J. 

F. Newton, Jr. . . . . . . . . . . . . . . . . . . . . . . .  . 
Carbureter, F. H. Heitger . . . . . . . . . . . . . . . .  . 
Carbureter, A. Graumuller . . . . • . . . . . . . . . . .  
Carbureting device. A. C.  Granel . . . . . . . . .  . 
Carding macblne, J. Stewart . . . . . . . . . . . . .  . 
Carpet fastener, stair, E. E. Greene . • . . . . . .  
Carpet stretcher, J. M. Eby . . . . . . . . . . . . .  . 
Carrier, G. Fink . . . . . . . . . . . . . . . . . . . . . . . . .  . 

901 . 1 1 9  
900.731 
901 ,237 
900.999 
901.045 
901 ,167 
901,231 
901,234 

Cash registers, · refunding attachment for, 
H. T.  Emeis . . . . . . . . . . . . . . . . . . . . . . . . .  900,991 

Cask, cylindrical, W. G. Avery . . . . . . . . . . . .  900, 692 
Casket protector, Callahan & Fisher . . . . . . . .  900,980 
Caskets and graves, combined cover and 

hood for, C. Weber-Illig . . . . . . . . . . . . . . . .  900,97 
Casting apparatus, E. B. Van Wagner, 

900,802, 900,803 
Casting apparatus, W. S. Weston . . . . . . . . . .  900,807 
Cellulose compounds, producing, I.  Kltsee . . .  900,744 
Cement and making same, white non-stain-

ing Portland, S. B. Newberry . . . . . . . . .  900.874 
Cement and making the same, slag, H. Kuhl 900.939 
Cement block machine, G. W. Buck . . . . . . . .  900,910 
Chair, A. G. Eyles . . . . . . . . . . . . . . . . . . . . . .  901,285 
Chair attachment, Broad & Orcutt . . . • . . . . . .  901,065 
Chuck, centering, R. Milne . . . . . . . . . . . . . .  901,249 
Chuck operating means, Jecklln & Schr,elber . 900.856 
Circuit breaker, C. C. Badeau . . . . . . . . . . . . .  900,693 
Circuit breaker, high tension, F. B. Corey . .  900,708 
Circuit controller, A. Bevan . • . • . . . . . . . . . .  900,699 
Clamp, M. S. Cumner . . . . . . . . . . . . . . . . . . . . . .  900,915 
Clamp, J. H. Mills, reissue . . . . . . . . . . . . . . . .  12. 864 
Cleaning device, J. C. Willis . . . . . . . . . . .. . . .  901,272 
Clip hook, H. Johnson . . . . . . . . . . . . . . . . . . . .  901 , 173 
Clock attachment, E. A. Hummel . • . . . • . . . .  900,855 
Clock, electriC, C. H. White . . . . . . . . . . . . . . .  900.050 
Closet. See Antifreezlng closet. 
Clothes line fastener, A. Olson . . . . . . . . . . .  . 
Clothes line reel, Blackledge & Chaplin . . .  . 
Clutch mechanism, H. Dock • . . • . . . . . . . . . . .  
Collar support, G. Keitel . . . . . . . . . . . . . . . . .  . 

900,879 
900,823 
901,081 
900,932 

Collector rings, means for supporting, W. 
F. Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,710 

Column, wooden, Jose & Anderson . . . . . . . . . .  901 ,176 
Computing machine, Glasner & Glasler . . . .  901,092 
Concrete bulldlng wall, M. G. Mandt . . . . . .  901 .017 
Concrete mixer, J. E. McKeon . . . . . . . . . . . .  901 .024 
Condenser, P. Brown . . . . . . . . . . . . . . . . . . . . . . .  900.82,7 
Conduit threader, J. C. Dieter, et al . . . . . . . .  901 ,159 
Conveyers, a1.ttomatic trip for, C . FrederiCk-

son • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  901 , 1 63  
Conveying apparatus, T .  S. Mlller . . . • . . . .  901 ,021 
Corn husker and shredder, J. J. Power. . . . .  900,882 
Corn popper, H. L. Lelllch . . . . . . . . . . . . . . . .  901.302 
Corset, F. J. & N. L. Digney . . . . . . . . . . .. • .  900, 711 
Counting machine, F.  B. Redington . . . . . . . . .  900,954 
Coupling, T. Andrews . . . . . . . . . . . . . . . . . . . . . . 900.974 
Coupon holder, C. M. Maxon . . . . . . . . . . . . . . . 901 ,019 
Culinary utensil, Quackenboss & Farrell . . . .  900,952 
Cultivator, adjustable hand disk, J. W. Wat-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  901,221 
Cultivator guiding attachment, R. E. Berry . 900,698 
Curling Iron, electrically heated, Hertz-

berg & W'ohl . . . . . . . . . . . . . . . . . . . . . . . . . .  900,732 
Dampening wheat and other materials, ap-

paratus for, K. Dougan . . . . . . . . . . . . . . .  900,837 
Dental blower, P. E. Wllliams • • . . . . . . . . . .  900,812 
Dental plugger, J. C. Betts . . . . . . . . . . . . . . . .  901 ,216 
Developing plate holder, A. B. Sheppard . . .  901 ,2 02 
Diformln, producing. S. von Kapfl' . . . . . . . . . .  901,298 ELECTRICITY : WHAT I s  IT ? By W. Den­

ham Verschoyle, M.E., M.I .M.E., 
M.A.I.M.E. London : Swan Sonnen­
schein & Co., Lim. New York : The 
Macmillan Company, 1908. 16mo. ; 
cloth ; 259 pages ; illustrated. Price, 
$1. 

STEAM- POWER PLANT ENGINEERING. By 
G. F. Gebhardt. New York : John 
Wiley & Sons, 1908. 8vo. ; 816 pages, 
461 figures. Price, $6. 

INDEX OF 
Disintegrator, centrifugal, J .  B. Touya, Jr . 901 ,217 
Display holder, F. N. Look . . . . . • . . . . . . . . .  900,942 INVENTIONS Dolly or skid roller, U. M. Orr . . . . . . . . . . . .  901,028 
Doo, closer and check, S. Alsop . . . . . . . . . . . .  900,973 

A purely theoretical position ha,s been taken 
by the author in discussing the question : What 
is electricity ?  In seeking the laws that rQgu­
late the interme(Uate action of energy and 
matter the finding of new facts has been subor­
dinate to generalization through chapters on 
the gyron, atom, molecule, heat and light, elec­
tricity and magnetism, dissociation and devolu­
tion, and life. The importance of theoretical 
work in the new science as demonstrated in 
this volume may cause additional attention to 
be drawn to it when known that the tables and 
general conclusions have received a measure of 
confirmation in the work of Sir William Ram­
say. Spectrum analysis is dealt with in the 
appendix. 

CEMENT LABORATORY MANUAL. A Manual 
of Instructions for the Use of Stu­
dents in Cement Laboratory Pra:c­
tice. By L. A. Waterbury, C.E. New 
York : John Wiley & Sons, 1908. 
12mo. ; 122 pages, 28 figures. Price, 
$1. 

This book is the outcome of a series · of lec­
tures delivered to the Senior class of the 
Armour Institute of Technology, Chicago, Ill. 
lt  is primarily intended as a text-book for 
engineering students, but, it is hoped, will 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

October 13,  1 908, 
also be of interest to practising engIneers. A N D E A C H B E  A R I N O T H A T D A T  P. 
The field embraced by the title is a large one 
and it has been necessary to limit the treat- [See note at end of li8t abont copies of these patents.J 

ment to essential elements. Much of the mat-
ter contained in the author's original notes, Adjustable wrenCh, J. C. Burgess . . • • • • • • • •  900,828 
including that relating to steam engine design, !����g�g:� 3::1g:: ';I�� �ct�:t�t 'iC R�Y: �gi:i�� 
valve gears, steam boiler .design, and the like, Air brake, W. O. Mundy, reissue . . . . . . . . . .  12,863 
has therefore been omitted. The numerous Air brake controlling means, G. Macloskl . 900,752 

references appearing throughout the text and ti�al��,!,P��:��ts '¥�r <;�c������· ·sOd .... : "e"tc: ; 900,814 

the appended bibliographies, which have been treating, J. C. W. Stanley . . . . . . . . . . .  900,892 
careful ly complIed, are depended upon to ex- Alloy, W. J. Leddell ; . . . . . . . . . . . . . . • . . . . .  901,014 

tend the scope of the work. The standard t!::::::��I��o��ld��, �trl;gh�m 
R .

. . ��l?:� : : :  �gg;�� 
codes of the American Society of Mechanical !��:����� �1':i1nc;' 

d
�ice

�' Mr:e�.ar���k��: : :  r�;�� 
Engineers for conducting engine and boiler Animal and fowl catcher, W. G. Tar-
trials are in frequent demand by engineers and rant . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . .  901,210 

have therefore been included as an appendix. An::::"���m ���IC{'v
. 
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900,863 
Authorities have been freely consulted and ex- Antifraud box, . M. Paveletz . . . . . . . . . . . . . .  901,036 
tenslve use made of current engineering litera- Antifreezlng closet, N. Peterson . . . . . . . . . .  901 ,255 

ture, due acknowledgment being made by foot- Antiti��;or��g��i
.
C 

. . .  �i���� . •  ::������.' . . .  �: 900,835 
note or reference whenever possible. The mat- Apparel, such as collars and cull's, wearing, 

This manual has been prepared for the use I I d d i f A  i S. M. Grlfl'lths . . . . . . . . . • . . . . . . . . . . . .  900,724 
of stUdents taking the course In cement lab- ter nc u e s representative 0 mer can prac- Apple quartering and trimming machine, H .  

. . th V I · t f IIlI . tice and no effort has been made to Include J. Pinkerton . • . . . . . . . . . . . . . . . . . . . . . . . .  900,949 oratory practIce ill e n verSl y 0 nOls, any other except In a few special cases. Arm rest, E. G. Budd . . . . . . . • . .  900,702 to 900,704 
and for the use of others who may have occa- Armature for unipolar machines, J. E. Noeg-
slon to use such a ·  laboratory manual. In- LONG ODDS .  By Harold Bindloss. Bos- gerath . . . . . . . . . . .  ; . . . . . . . . . . . . • . . . . . . .  900,771 

40 P • Automlltic sprinkler, G. I. Rockwood . . . . . .  900,886 
structions for the problems originally used in ton, 1908. 12mo. ; 1 pages. rice, Automobile spring, W. R. Rantz . . . . . . . . .  900,779 
the course mentioned were devised by Ira O. $1.50. 

. 
Autonrobile steering means, A. Balloco . . . .  900,975 
Axle, carriage, R. E.  Johnson . . . . . . . . . . . .  900,859 Baker, professor of civil engineering, Vniver- This latest and · best book by this popular Axle lubricator, H. GearmaD . . . . . . . . . . . . . .  901,165 

Door closer, automatic, S.  Remontet . . . . . . . .  900,956 
Door fastener, M. N. Stofl'els . . . . . . . . . . . .  900,794 
Draft evener, H. & J. H. Thledemann . . . .  900,897 
Draw bar centering device, F.  S. Gallagher. 900,996 
Dress fastener, C.  A. Gardiner . . . . . . . . . . . .  901 ,164 
Drier, F. G. Sargent . . . . . . . . . . . . . . . . . . . . .  901 , 191 
Drying apparatus, centrifugal, A. Neef . . . . .  901, 184 
Drill, R. R. Hopkins . . . . . . . . . . . . . . . . . . . . . .  901 . 005 
Drilling machine, W. J. Keegan . . . . . . . . . . .  901, 106 
Drinking fount for live stock, H. B. 

Talley . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . .  901.048 
Dnplicating machine, K. O'Kane . . . . . . . . . . . 901, 121 
Dust pan, L. J. Chapman . . . . . . . . . . . . . . . .  900,705 
Dyel��, 

H':���in�, 
. .  �.�� . .  �t:������ . .  ��i�6g�; 901,004 

Egg opener and holder, hot, J . . H. Bancroft . 900,908 
Electric accumulator, Thlellet & Denard . . . .  900,898 
Electric battery, I .  Kltsee . . . . . . . . . . . . . . .  901,012 
Electric coils and conductors therefor, pro-

ducing, I. Kltsee . . . . . . . . . . . . . . . . . . . . . .  901,299 
Electric distribution system, P. H. Thomas . 901,306 
Electric lighting, P. C. Hewitt . . . . . . . .  ' . . .  900,733 
Electric lighting apparatus, P. C.  Hewitt . .  901,294 
Electric ma02hine, dynamo, H. G. Reist, 

900,780, 900,781 
Electric machine, dynamo, B.  A. Behrend . .  900.977 
Electric plug receptacle, G. L. Patterson . . . 900,773 
Electric sockets to fixtures, means for lOCk-

Ing, H. Hubbell . . . . . . . . . . . . . . . . . . . . . .  900,854 
Electric switch, quick break, H. H. Howard 900,736 
Electrical distribution system, O. O. Kruh . .  900,745 
ElectriCity, apparatus for neutraliz.ing 

static, W. H. Chapman . . . . . . . . . . . . . .  900,830 
Electroplating apparatus, J. T. Daniels . . . .  901,280 
Embossing die, F. R. Kuhlmann . . . . . . . . . . . .  901, 109 
Embroidery frame, G. B. Lyon . . . . . . . . . . . .  901;246 
Emery., oilstone, and other abrading ma-

terials, holder for, G. Korinek • . . . . . . . .  900.938 
Engine, F. J. Miller . . . . . . . . . . . . . • . . . . . . . .  900,757 
Engine, J. W. Watkins ; . . . . . . . . . . . . . . . . . .  900,806 
Engines and the like, sparking device for 

gas, F. A. Thurston . . . . . . . . . . . . . . . . . .  900,798 
Engines, cartridge system for explosive, W. 

H. McNutt . . . . . . . .  . . . . . . . . . . . . . . . . . . .  900,765 
Engines. supplying energy to, E. T. Young. 901.310 
Envelop, G. R. Lockwood . . . . . . . . . . . . . . . . . .  900,751 
Envelop, safety, W. H. Heiliger . . . . . . . . . . .  901,001 
Ether, making chloracetlc, G. Imbert.. . . . . .  901,009 
Excavator, endless chain bucket, G. L. 

Hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  901 ,008 
Eyeleting machine, hand operating, J. L. sity of Illinois, under whose direction the au- teller of tales Is a story of splendid endeavor, Back band and hook attachment therefor, 

thor had charge of the cement laboratory at the scene Portuguese West Africa. A promise W. O. Barnett . . . . . . . . . . . . . . .  : . . . . . . .  . 901,060 Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900.935 
Baling press, C.  E. W.ehrenberg, reissue . .  

that institution for three years. This manual to a dying partner sends the Quixotic hero Barium and barium alloys, production of, 
12,865 Fare Indicator, B. Schneider . . . . . . . . . . . . . . .  901,263 

has been prepared by revising and extending out into the steaming jungle on an errimd of Bar:!r:"���la�si-:r�� lU:E��i; - : : : : : : : : : : : : : :  the instructions already In use. The prob- freedom and into innumerable perils which Barrel headings, machine for cutting, E .  

Farm gate, Eddy & Hobson . . . . . . . . . . . . . .  901 ,161 
900,962 Fastener, W. E. Smith . . . . . . . . . . . . . . . . . . . .  900,963 
900,864 Faucet, C. E. Coe . . . . . . . . . . . . . . . . . . . . . . . . .  900,984 

Feed water heater, J. H. Kidwell . . . . . . . . . .  901,245 
lems which are given herein are suitable to thrill the imagination with the strange ways Windsor . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  900,972 

class use and are not intended to serve as of the mysterious and fascinating Dark Con-
Bas��It�a�.�I: . .  ��.�I�.� . . ����I�.e: • •  ::: . .  �: 900,890 

instructions for the testing of cements for tlnent. The vivid picture of the so-called con- Bather's slipper, E. R. Parker • • • • . • • • • . . .  900,881 . Battery. See Electric battery. commerclel purposes. However, the problems tract labor conditions, which amount to Negro Bearing, antlfrlction, E. C. Ketchum . . . . . .  900,860 
have been designed to include all of the tests slavery, is of particular value to everyone In- Bearing, ball, L. Herrmann . . . . . . . . . . . . .  901,169 

which are ordinarily made, so that a student terested in the Congo reform movement. There Bea1!�b!�r . ���� . ����������� . ������' . .  �' . • ?: 901,223 who shall have completed thelle problems 111 an American missionary of line heroism Bed spring trame. G, .A. Tornkvllt . . . . . .  ' 000,799 

Feeding apparatus, C. T. Hatch . . . . . . . . . .  900,851 
Fence stretcher, wire. J. H. Gwynne . . . . . . . .  900,726 
Ferrule, handle. J. H. Bennett . . . . . . . . . . . .  901,063 
Fertilizer distributer, J. C. & W. J. Pope . .  901 , 123 
'Flller can, safety, W. H. McNutt . . . . . . . . . .  900,764 
Fire alarm trip, automatic, Kehl & Wright . 901,243 
Fire boxes, device for creating a central dratt tor, G. F. Pannebllker . . . . . . . . • .  900,772 Fire extinguishing apparatos, aotomatlc, J. D" .. au . $ 0 . "  • • • • • • • •  0 0 0 " " 111 . " " '  . .. . , ,,  • • •  800�840 
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F irearm, automatic magazine, C. W. Louis . 900, 865 
F i ring of self-loading arms, device for auto-

matic, S. H.  Bang . . . . . . . . . . . . . . . . . . . .  901 , 143 
Fisbing reel,  Flynn & Rotbenberger . . . . . . . .  900, 842 
Fluid motor, elastic,  V. Ping ret . . . . . . . . . .  901,258 
Fluid p ressure conduits,  couplIng for,  P. 

Fu rtner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  901 ,289 
Fluid p ressure distributer, J. B. '£ uor . . . . .  901 ,049 
Flush i n g  head, '1\ hi. Murphy . . . . . . . . . . • • .  900,869 
Flying machine, A. H. F"iedel . . . . . . . . . . . .  900,844 
Folding and adjustable cbalr, T. F.  Robin· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,885 
Foldi n g  box, J. G. Reber . . . . . . . . . . . . . . . . . 900, 953 
Folding stand, J. F. Van Horn . . . . . . . . . . . .  901 , 1 29 
Food compound, C. E. B rigbt . . . . . . . . . . . . .  900,701 
Footwear cusbioD , B. N .  R Mi ller . . . . . . . . . •  900, 867 
Frame. See Bed spring frame. 
Fruit sizer, R. P. Redmond . . . . . . . . . . . . . . . .  901 , 188 
Fur blo\ying machines, riddle for, H. B. 

Fanton . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Furnace, Poppenhusen & Harrington . . . . . . .  . 
Furniture, F. N. Churchill . . . . . . . . . . . . . . . . . 
Fuse, safety , Reynolds & Sacbs . . . . . . . . . .  . Galvanometer, L. E. K nott . . . . . . . . . . . .  ' . .  
Game apparatus, A. A .  Storey . . . . . . . . . . . . . . 

900, 993 
901 , 038 
901 , 152 
9(}1 , 261 
901 , 013 
901 , 206 

Ga rment and hose supporter! combined , D. 
Grotta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,725 

Garment supporter, C. B .  Harris . . . . . . . . . .  900, 728 
Ga rments, overla pping the edges of, L. 

Ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  901 ,04 1  
Gas cnt off device, tbermal, A. C. Schwager 90 1 , 197 
Gas furnace, L. G .  Fromont . . . . . . . . . . . . . .  900,845 
Gas generator, H. Rehmann . . . . . . . . . . . . . .  900,955 
Gas heaters, deodorizing attachment for, 

. Gorsline & K l e i n  . . . . . . . . . . . . . . . . . . . . . .  900 , 722 
Gas bolders, guide frame for, H. J. Stoffels 901 , 205 
Gas meter, coin controlled, H. T. Sloper . . . .  901 ,044 
Gas producer, H .  I .  Lea . . . . . . . .  '. ' . . . . . . . .  900, 862 
Gas, producing, B. E .  Eldred . . . . . . . . . . . . .  901 , 232 
Gear, transmission, E .  M. Sternberg . . . . . . .  900,792 
Gearing, T. B .  Jeffery . . . . . . . . . . . . . . . . . . . .  900, 857 
Gearing, H. C.  Clay . . . . . . . . . . . . . . . . . . . . . . .  901 , 070 
Glass articles, apparatus for manufactu ring, 

C. Kublewind . . . . . . . . . . . . . . .. . . . . . . . . . .  900,940 
Glass a rticles, such as bottles, apparatus for 

manufacturing hollow, H. Severin . . . . . .  901 ,199 
Glass blowing apparatus, valve mech anism 

for, C .  M. Clarke . . . . . . . . . . . . . . . . . . . . . . 900,914 
Glass machine, continuous draw vacuum 

window, H.  D .  Hersbey . . . . . . . . . . . . . . .  901 , 170 
G overnor, F. Hodgkinson . . . . . . . . . . . . . . . . . . 900, 852 
Graphophone or phonograph record holder, 

disk, F .  Eberbart . . . . . . . . . . . . . . . . . . . . .  900,7 1 4 
Grapple, W . Autenr ietb . . . . . . . . . • . . . . . . . . .  90 1 , 057 
G rease cup, J .  Rank : . . . . . . . . . . . . . . . . . . . .  901 , 039 
G riddle, E .  L. Fland reau . . . . . . . . . . . . . . . . . .  901 ,087 
Grinder, scytbe, C.  Ball . . . . . . . . . . . . . . . . . .  901 , 059 
Gun rammel'S, automatic meanS for control· 

ling movements of, Meigs & Stout . . . . . .  900, 755 
Gun recoil brake, E .  J .  Mead . . . . . . . . . . . . .  900,943 
Gun, safety, O.  E. Scott . . . . . . . . . . . . . . . . .  901 , 043 
Guns, breecb appliance for, Meigs & Jakobs-

sou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,754 
H a rrow, combined spring and spike tooth, 

J .  R. Naylor . . . . . . . . . . . . . . . . . . .  '- . . . . .  901 , 11 8  
H arrow, fold able a n d  adjustable, Z. M .  

Lindley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  901 ,015 
Harvesters, side delive ry mechanism for, 

F .  Hamacbek . . . . . . . . . . . . . . . . . . . . . . . . .  900,727 
Hatcbet, J. R. McCoy . . . . . . . . . . . . . . . . . . . .  901 , 022 
Hay loader, C . lI1 . Lee . . . . . . . . .. . . . . . . . . . . .  900,747 
Hay loade r, J. Daln . . . . . . . . . . . . . . . . . . . . . . .  901 ,074 
Heating furnace. continuous, D. Davis . . . .  901 ,230 
Heel , boot and sboe, J. A. Foster . . . . . . . . .  900, 920 
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Hoe. J .  D .  McCabe . . . . . . . . . . . . . . . . . . . . . . .  900,871 
Hog catcber, J .  Scbuster . . . . . . . . . . . . . . . .  900, 889 
Hoisting engine, S. T.  Nelson . . . . . .  900, 768, 900,769 
Hoisting macbine, W·. M. Brown . . . . . . . .  900, 979 
Horse pad clamp, E . L .  McClain . . . . . . . . . . .  900,946 
Horsesboe, J. W. Roper . . . . . . . . . . . . . . . . . .  900,959 
Hose bridge, M. T. Andrick . . . . . . . . . . . . . .  900,690 
Hydranlic  press, J .  H. Ferguson . . . . . . . . . .  901 , 086 
Hydroca rbon torcb , F .  B. Ca rleton . . . . . . . . .  901 ,307 
Ice cutter, C. G. Kimball . . . . . . . . . . . . . . .  900, 933 
Incnbator, A. A. Clodl . . . . . . . . . . . . . . . . . .  90 1 , 1 53 
Insecticide, H. Terrisse . . . . . . . . . . . . . . . . . .  901 , 268 
Insectifuge, C. Ellis . . . . . . . . . . . . . . . . . . . . .  901 , 083 
I n sole, pneumatic cushion, W. L. Gordon . . . .  901 , 236 
Insulator,  G .  Dobson . . . . . . . . . . . . . . . . . . . . .  900, 917 
I n ternal combustion engine, J. Clay . . . . . . . .  90 1 , 278 
I ron from tin plate scrap, preparing 

mercbantable, E. A. Sperry . . . . . . . . . .  901 ,266 
Jacquard mechanism, M. A. Perrin . . . • . • . .  900,948 
Jar wrencb, K. Lyons . . . . . . . . . . . . . . . . . . . .  901 ,247 
Jars, depressor for fru i t , N. K. Keeley . . . .  900,740 
Journal bearing, E .  R. Bailey . . . . . . . . . . . . .  901 , 1 40 
K n itted fabric and making same, R. W. 

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  901 ,264 
Labeling macbine, F. O .  Woodland . . . . . . . . .  900, 8 1 6  
L a C i n g  h o o k  making m a c h i n e ,  Eaton & 

Goddu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 918 
Lacing book setting macbine, S .  E .  Taft . . .  900,795 
Lamp adjustable support, vapor, S .  E .  

Fli c.btner . . . . . . . . . . . . . . . . . . . . .  900,719, 901 ,288 
Lamp, arc, Dalzell  & Hartban . . . . . . . . . . .  900,709 
Lamp, arc, Fleming & Hal vorson . . . . . . . . . .  900,718 
Lamp, arc, G .  E .  Stevens . . . . . . . . . . . . . . . ..  900,793 
Lamp bracket, signal , F.  W. Edmunds . . . .  901 , 284 
Lamp burner, C. E. Wirth . . . . . . . . . . . . . .  901 , 139 
Lamp, etc . ,  electric glow, Blau & Remane . 900,909 
La mp, gas, R. W. Zierleln . . . . . . . . . . . . . . .  900,81 7 
Lamp holder, switcb , F. W. Edmunds . . . . . .  901 ,283 
Lamp, vapor burning. R. W. Jorres . . . . . . .  900,738 
Latcb, D.  W. Tower . . . . . . . . . . . . . . . . . . . .  900,800 
La tbe dog, D. R . ' McKim . . . . . . . . . . . . . . . . 900,761 
Lea d .  drier conveyer for white, M .  

Scbreck ,  Sr. . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Leather cutting machine,  A. W. Schaefer . .  
Letter and other character, J. T.  Wallace . .  
Leveler, road , S.  J .  Cbapman . . . . . • . . . • . . .  
Lifting jack,  G i l m a n  & Robe rtson . • . . . . . .  
Lifts,  safety catcb for, A .  Jenkins . : . . . . .  . 
Lightning a rrester, J. B. Struble . . . . . . . . .  . 
Liquid Impelling device, E. P. Holly . . . . .  . 
Liquid pnrifying apparatus, electrolytic,  J. 

900,787 
901 , 126 
900,969 
900,829 
900,720 
900, 858 
901 , 207 
900,853 

T. H a rris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900 , 926 
Liquid separator, centrifuga l ,  G .  J .  Bragg . .  901 , 149 
Liquids, machine for separating solids from , 

F. K. & E. F. A t k i n s  . . . . . . . . . . . . . . . .  901 ,056 
Loaf forming machine, C .  H .  Overkamp, 

901 , 029, 901 ,030 
Loaf forming macbine, Overkamp & Streicb. 901 ,031 
Lock .  See Nut lock.  
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REPEAT ORDERS 
are the best proufs of the tried 
superiority of the celellraterl 

" Star " Fool or Power Lathes 
which we manufacture for aU lDachine 
shop and tool room serviCt'. Prove 
themselves high grade in E:very detail 
:lDd are favored by aU expert mechan­
ics. \Vritt> for cataloWle l iB." 
'filE SENECA FALLS l,n·G. CO. 

695 Water St., Seneca Falls, N. Y. 

E n g i n e  a n d  Foot Lathes 
M A C H I N E  S H O P  O U T F I T S ,  TOOLS A N D  
S U P P L I ES. BEST M AT E R I A LS. B E S T  
WORK M A N S H I P. CATA LOG U E  F R E E  

S E BASTIAN LAT H E  CO . . 1 20 Culvert St . ,  C inc innati .  O. 

SPECIAL TO AUTOMOBILlSTS :-
Bosh Magneto Plugs only $1.25 each. Guaranteed i n  

every respect. W e  sell automobile supplies cheaper 
��!���i�:?:JYs�flug; i��r Yn��t�dwSeta;:�'e ��r

b�6,� 
custoIDp.rs. We sel l anything from an automobile to an 
oi l can . Send fnr our monthly bargain sheet ; it will 
interest you and save you money. 

CONSUlUERS A UTO SUPPL Y CO. 
121)2·121)4 W abash Avenue, Chi cago, Ills. 

ELECTRIC LAUNCH MOTOR. - THE 
deSign in tbis paper is for a motor of unusua.l simpHcity 
of construe! ion, wbich can eusily be b uilt by an amateur 
at small  cost. It Is Intended for 8 b oat of about 24 feet over al l  and 4: feet 6 inches beam, draw in£ 18 inch es. and 
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AMERICAN SUPPLEM ENT. No. 1202. Price 10 cents by mail, from this office , and from all newsdealers 

Winter Cruises 
to Summer Lands 

the 

In addition to our famou, Un­
derwear we have a most attractive 

assortment of specialties. as: 
Golf Jackets, 

Traveling Shawls, 
Automobile Rugs, 
Camping Sacks, 

Etc. , Etc. 
Explanatory Catalogue Free. 

DR.. JAEGER'S S. W. S. CO.'S OWN STOR.ES : 
New York, 306 Fifth Ave., 22 Maiden Lane ' 
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r
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Agen t8 in aU Principal Oities. 
--.. .. --

ORIENT, MEDITERRANEAN, 
ADRIATIC, EGYPT AND THE 
NILE, HOLY LAND, WEST 
INDIES, PANAMA CANAL, Etc. 

Comprehensive Itineraries ;  Splendid 
Cruising Steamers ; Attractive Rates. 

Twenty years experience arranging and con­
ducting cruises ensures efficient management 

" MOLTKE " Orient Cruise, 80 days (Lems N. Y., Jan, 28, '09) $300 upward 
" OCEANA" West Indies Cruiaea, 30 days (Leaves N.Y., Jan. 23 &' Feb. 27) 1 50 upward 

SeKd for our new illustrated book, giving full particulars 
of these and other cruises, costing from SS per day upward 

HAMBURG·AMERICAN LINE, 4 1 -45 Broadway, New York 
BoatOD Philadelphia Chicago St. LoUd San FraDci.co 

FRICTION DISK DRILL 
FOR LIGHT W O R K .  Bas These Great Advantoe-e8: 

The speed can be instantly changed from 0 to 1 600 without 
stopp�ng or �hiftlDg belts. Power applied can be g:-aduated 
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saving In drill breakage. I3r Send !or Drill Catalogue. 
W. F. & JNO. BARNES · OO., 

Established 1�72. 
1999 Ruby Street, Rockford, fll. 

WELL DRIL�ING 
Machmes 

Over 7 0  sizes and styles, for drilling eitber deep o r  shallow wells in a n y  k i n d  of soil or rock. Mounted 
on wheels or on 8ills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can Operate tbem eMily. Send for catalog. 

WILLIAMS BROS • • Ithaca, N. Y. 

$40 M OTO R CYC L E  
We have the largest line of New 
and used Motor Cycles, Parts anrt 
Supplies in tbe country, :It the 
lowest prices. Every m a c  h i n e 
guaranteed. W'e are the largest 
and only exclusive Motorcycle 
House in the world. Send fot our 
1908 Catalog. Repairs a specialty. 

notors and Castings for Air Ships 

Coocrete, Reinforced Concrete 
A N D  

ClHrlte Building Blocks 
SCientific American Supplement 1543 contains an 

article o n  Concrete, by Brysson Cunningham. 
The article clearly describes the proper com· 
position a n a  m ixture of concrete and gives 
results of elaborate test s. 

Scientific American Supplement 1538 gIves tbe 
proportion of gravel and sand to be used in 

concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, a nd 1571 contaIn an elaborate dis­
cnssion by Lieut. Henry J. Jones of tbe 

v a rious systems of reinforcing concrete , con­
crete construction, and their applications. 
Tbese articles constitute a splendid text book 
on the subject of reinforced concrete. Notb­
ing better bas been publlsbed. 

Scientiflo American Supplement 997 contains an 
article by Spencer Newberry in which prac­
tical notes on the proper preparation of COD­
crete are given. 

Scientific American Supplements -1568 and 1569 
present a belpful account of tbe making of 
concrete blocks by Svencer Newberry. 

Locks, perm utation wheel tumbler for, J. 
J .  Murpby . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Harry R. Geer Co . , 8 5 1 M c La ran Ave . ,  St. Louis,  Mo, 
901 , 1 1 6  

Scientific American Supplement 1534 gives a 
c ritical review of the engineering value of 
reinforced concrete. 

Locomotive,  composite,  C .  A. P ra t t  • . . . . . . .  Locomotive mover, J.  F. Cameron . . . . . • . . . .  
Log grab, D. W. Murpby . . . . . . . . . . . . . . . . .  . 
Loom harness, brushing machine for, M. 

900,776 
900, 912 
901 , 304 

Fisb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 994 

I t�g�1�:g�� de���:
t

��r 
CSh�ft�O���. : .  H: ' C: 900, 887 

Gamage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
MagneSia ,  preparing concentrated hydrated, W'. S. �forrison . . . . . . . . . . . . . . . . . . . . . .  . 
Magnesium by electrolysis, production of, 

900,922 

900,868 

Seward & von Kugelgen , . . . . . . . . . . . . . .  900,961 
Mail bag catching and del ivering apparatus, H. W .  Brown . . . . . . . . . . . . . . . . . . . . . . . . . . 901 , 1 50 
hfail  bags from a moving train to a station, 

apparatus for t ransferring,  N .  F.  Valen-
t ine . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  901 ,219 

M a i l  box, C.  E. Mendenball .  . . . . . . . . . . . . .  900,756 
Mail box, W. C. G roen ke . . . . . . . . . . • • . . . .  900,848 
Mail catcber, R. R. Rotb . . . . . . . . . . . . . . . . .  901 ,042 
Mailing tube , J. A.  Murpby . . . . . . . . . . . . . .  901 , 305 
Manicure im plement, T. Miller . . . . . . . . . . . .  900,758 
Manure poucb , W. A. Roberts . . . . . . . . . . . .  900,783 
Maps, Charts, . etc. , roller for, H. W. 

Patton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Marker,  dry goods,  E. Packer . . . . . . . . . . . .  . 
!,,,, tcb box, A. W. Aylswortb . . . . . . . . . . .  . .  
Meat chopping and pounding machine, O .  

Talton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mech anical chau', S. G. W i l son . . . . . . . . . . .  . 
Mechanical m ovement ,  A. R. Patten . . . . . .  . 
�.fetal  crimping machine, J. J". Walter . . . . . . 
Metal frame, Hocbule & Bousquet . . . . . . .  . 
Metal sbears, W. H. Clites . . . . . . . . . . . . . . 
Meta l l i c  bodies, plating. G . A. Goodson . .  . 
Metallic body, plated. G. A. Goodson . . . . .  . 
Metallic fabric .  C. E. Bedient . . . . . . . . . . .  . 
Metallurgical furn ace , W. S. Dem psey . . . . 
Mica splitting machine.  B. Walchner . . . . .  . 
�fine trackage system , F. R. Wil lson, J"r . . .  . 
Moisten ing device, B. F. Leiser . . . . . . . . . .  . 
Mold, W. N. Wayman . . . . . . . . . . . . . . . . . .  . .  
Mold fastening device, J. H. Sullivan . . . . . . 

901 , 035 
900, 880 
900,819 

901 , 267 
900, 8 1 3  
901 , 032 
901 , 1 31 
900,734 
900,983 
900,847 
900,846 
900, 697 
900 , 9 1 6  
901 , 1 30 
900, 903 
900,748 
901 , 1 33 
901 , 209 

�. 'Chemical Analyses 
. . Industrial products examined and working � formnlas provided, processes Improved, coun. eel and expert evidence. Assay of ores� alloys. water 

and fuels, etc .. etc. Inventors asSisted; Instruction. Eatabllshed 1882. Monadnock Laboratory, C h i cago. 

�g�Army Auction Bargains 
Tenu • •  1 . 90 UP

I 
OJd Pistols • • • $ .60 up 

Shoes - 1 .2:) " Officers' Swords, new 1.15 H 4BMY SADDLES 3. 00 " Cavalry Sabre8 .. 1 .:;0 U 
U Bridles _ 1.00 ' j  UNIFORMS • U 1. 2fi u " Lenius,pr. la H 1 Shot Carbine U 3.00 

I 907 1I1LITARY CA.TA.LOGUE, 260 larle pales, COD­
taining thouunds of beautiful iIlu.stratioDs-witb 1908 
supplement, wholesale and retail price�. Mailed for 16 
cents (stamp.!!). IS .lURES GOVT • .l.U(,'TION GOODS. 

fRANCIS BANNERMAN, 501 Broadway, New York 

How to C(,mstruct 
An Independent Interrupter 

In SCIENTIFIC AMERIC·.A N SUPPLEMENT. 1 6 1 5. A .  Frederick Col l ins describes fully and cl ear l y witb 
tbe help of good drawinlls bow an indepeooent multiple 
Interrupter may be constructed for a larlle Induction 
coil . • 

This article sbould b e read in connection witb 
Mr. Coll ins' arti cl e in SCIENTIFIC AMERICAN SUPPLE­
M ENT. 1 605, . .  How to Constrnct a 1 00·11li l e  Wirel ess Tel egraph Outfit." 

Eacb S n pplement costs 10 cents ; 20 cents for the 
two. Order from your newsdealer or from 

MUNN 6: CO. , 3 6 1  Broadway , New York 

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

Scientific Amencan Supplement 1564 contains an 
article by Lewis A. Hicks, In wblcb tbe 
merits and defects ot reinforced concrete are 
analyzed. 

Scientific American Supplement 1551 contains 
tbe principles of reinforced concrete witb 
some practical lllustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an artl�le by Louis H .  Gibson o n  tbe prin­
ciples of success In concrete block ma)lUfac­
ture, lllustrated. 

Scientiflo American Supplement 1574 dlsensses 
steel for reinforced concrete . 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Pbillp L. Wormley , Jr.,  on cement mortar and concrete. their 

g����ra
!�h�u��?ve]:e 

d1��u;:��t{h�rp�::ing �� 
mortar 2 n d  concrete, depositing of concrete, 
facing concrete, wood forms, concrete side­
walks. details of construction of reinforced 
concrete posts. 

Each nnm!>er of tbe Supplement costs 10 tent .. 
A set of papers contaInIng all the articles 

above mentioned wl11 be mailed for $1 .80. 
Order from your newsdealer or from 

MUNN co. 
361 HroadW'ay, NeW' Yorh City 

�{olding devices, riser Jining for, E. C .  
Wa sbburn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,970 

Motor controlling apparatus, M. C. Regan . .  901 , 1 89 
Motors, platform for power,  A. Nacke . . . . . . 901 ,(}25 M usic roll and appa ratus to be used in 

connection tberewitb, H. P. Ball • . . . . . 901 ,275 
Musical instruments, ' pneumatic action for, J. P. Caulfield . . . . . . . . . . . . . . . . . . . . . . . .  901 , 068 
Musical instruments, pneumatic action for, 

M. S.  Wright . . . . . . . . . . . . . . . . . . . . . . . .  901 ,273 
Nailing machines, automatic nailing device 

for, C. Sattler . . . . . . . . . . . . . . . . . . . . . . . .  901 , 1 92 
Newspapers, machine for feed ing off, G. L. 

Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flOO.782 
Noodle cutter, W. I . Wb iteburst • • • • • • • • • • . .  DOO , 808 
Nut loc k ,  F. C. Tambl i n g  . • . . . . • . . . • . . . . .  900 ,7% 
Nut, quick release, W. & F .  G. Folbertb . . 900, 8·13 011 furnace , E. A. Barnes . . . . . . . . . . . . . . . . .  900 . 095 011 press, J. L. H iegel . . . . . . . . . . . . . . . . . . 900 . 927 
Optometer, C. Edewaard . . . . . . . . . . . . . . . . . .  900 , 7 1 5  
Oven, macblne f o r  fil li ng breadstuffs into 

o r  on an,  J .  Dempsey . . . . . . . . . . . . . . . .  901 ,0i7 
Oversboe clamp, E .  W. Waltz • • • • • • . . . . . .  901 , 1 32 
Package t ie; A. H. Lageson • • • • • . . . . . . . . .  900. 746 
Package tie, T. E. Lewi s . . . . . • . . . . . . . . . . .  901 , 1 1 2  
Packing f o r  explosion engines, piston, J .  

J.  McGee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  901 ,023 
Paper box, G .  R .  Wyman . . . . . . . . . . . . . . . . 900,904 
Paper box, FelTes & Faircbild . • . . . • . . . . .  901 ,286 
Paper cnttlng machine , G. Fomm . . . . . . . . . .  901 ,088 
Paraffin, apparatus for coating receptacles 

witb, L. A. WobbrOCk . . . . . . . . . . . . . . . .  900, 81 5 
Paste receptacle, G. L. Belcber . . . . . . . . . . . .  901 ,061 
Paving, wood block, W. H .  Harvey . . . . . . . .  900 , 729 
Pen, fountain, A. T. Cross . . . . . . . . . . . . . . . .  900. 833 
Pen, fountain, J.  J. Mead . . . . . . . . . . . . . . .  900, 944 
Pens, etc . ,  to garments, device for secur-

in g  fountain,  J.  H .  Hagan . . . . . . . . . . . .  901 .240 
Penbolder, J. H. Hagan . . . . . . . . . . . . . . . . . .  901 , 239 
Pencil b older, J.  A. Enbanks . . . . . . . . . . . . . .  900, 7 1 6  
Phonograph a n d  picture exhibiting machine ,  

combined, I .  W. Norcross . . . . . . . . . . . . . .  900,875 
Phonograph apparatus, automatic, I .  W .  

Norcross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900 , 876 
Pbonograpby, I .  K itsee . . . . . . . . . . . . . . . . . .  900,934 
Pbotograpbic apparatus, F. C. Bradburn . . . .  901 ,308 
PhotographiC apparatus, F. C. Bradburn, 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  901 ,309 
Pbotograpbic plates, developing package for, A. B. Sbeppard . . . . . . . . . . . . . . . . . . . . . .  901 , 203 
PhotographiC p lates, device for transferring, 

A. B .  Sbeppard . . . . . . . . . . . . . . . . . . . . . . . 91lI , 201 
Photographic plates, packing box for, A. B. 

Sbeppard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,200 
Plano, self-playing grand, J. W. Darley , 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 901 ,281 
Pianos, device for use i n  obtaining bridge 

bearings i n  constructing, E. C .  Sager . .  901 , 262 
Pianos, pedal for automatically operated, J.  

Sampere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  901 , 1 25 
Pictures and photographic printing pl ates, 

p rodUCing, W. Triepel . . . . . . . . . . . . . . . . .  901 , 21 8 
Pigeon hole spacer, Chel son & Benedict . . . .  901 , 069 
Pile protector, W. Howe . . . . . . . . . . . . . . . . . .  900 .929 
PiliQg, metal.  J .  J .  H arold . . . . . . . . . . . . . . .  901 ,241 
Pin.  See Towel pin . 
Planting machine tables, shield for the 

post boles In,  W. N .  Bauer . . . . . . . . . . .  900, 976 
Plant ma rker, L. Willis  . • . . . . . . . . . . . . . . . . .  901 , 1 37 
Planter, S. P. Forcier . . . . . . . . . . . . . . . . . . . . .  901 , 235 
Planter, corn, A. E. Peterson . . . . . . . . . . . . .  901 , 257 
Planter, cotton, J.  W. C rawford . . . • . . . . . .  901 , 072 
Planter, seed, B. F. Robinson . . . . • • . . . . . .  900, 784 
Planter, tobacco, J.  T .  Crenshaw . . . . . . . . . . .  901 ,2 79 
Planters, riding attachment for corn, J. F. 

Maier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  901 , 181 
Plastic materials,  machine for making 

blocks, plates, etc . ,  f rom, Hughes & 
Quinlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  901 , 296 

Plow, B .  A. Cbi lson . . . . . . . . . . . . . . . . . . . . . .  900,981 
Plow, T. Sawatzky . . . . . . . . . . . . . . . . . . . . . .  901 , 193 
PlojV, Vose & Ha rryman . . . . . . . . . . . . • • . . . . .  901 ,220 
Plow attacbment, F. Evans . . . . . . . . . . . . . .  900,992 
Plow, gang, Fal k  & Anderson . . . • . • . . . . . . . .  900,919 
Pocket knife, G .  L. McVey . . . . . . . . . . . . . . .  901 ,253 
Potato digging macbine, F.  Bateman . . . . . . .  901 , 1 45 
Prepayment meter, "\T. H. Pratt . . . . . . . . . .  900, 777 
Printing machine, blue, C .  de Lukacsevics . .  901 ,303 
Printing machine, fabric, Berthet & Ber-

tbonnet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,978 
Printing p ress, W. P. Quentell . . . . . . . . . . .  901 , 1 86 
Printing press, A. E. Dowell . . . . . . . . . . . . . .  901 , 3 1 2  
Prlutlng press, platen, F. Waite . . . . . . . . . .  900, 805 
Printing presses, printing or plate cylinder 

for rotary, W. K . Hodgma n  . . . . . . . . . .  901 ,295 
Propeller, screw, D.  W. Taylor . . . . . . . . . . . .  900,797 
Propellers and propeller. blades, apparatus 

for mach i n i n g  helical surfaces, such as 
tbose of, W. N.  Venner . . . . . . . . . . . . . .  900,804 Protractor, II. O. Losch . . . . . . . . . . . . . . . . . . .  90 1 , 1 1 3  

Pulp macbine, M .  Hanson . . . . . . . . . . . . . . . .  901 , 1 68 
Pulp or paper making machines, hydrauliC 

p ressing device for application to the 
p ress rolls of, J.  L. Coenen . . . . . . . . . . .  900, 985 

Pulverizer, soi l ,  S. D . Beum . . . . . . . . . . . . . . . 900 . 822 
Pump, centrifngal, G .  Snl zer . . . . . . . • . . . • . •  900, 966 
Pump, duplex. L. Willis . . . . . . . . . . . . . . . . . .  901 , 1 38 
Pump, oil weB, C. Dickinson . . . . . . • • • • • • . .  901 ,282 
Pump, turbo, G. B .  Collier . . . . . . . . . . . . . . . .  901 . 228 
Pumping and compressing apparatus for 

aeriform fluids , H .  M .  Domecq-Cazaux. 900,988 
Radio active composition, R. Kei l . . . . . . . .  901 , 1 77 
Rail bond terminals, mold for casting, W. 

B. Cleveland . . . . . . . . . . . . . . . . . . . . . . . . . .  901 , 227 
a l l  fastener, D. H. Turnbaugb . . . . . . . . . . .  901 ,128 

Ran j oint and anti-rail spreade r, combined, 
A. H .  Newpber . . . . . . . . . . . . . . . . . . . . . . . .  901 ,026 

Railway and other vehicles, automatic coup-
ling for, G .  J.  Coles . . . . . . . . . . . . . . . . . . .  901 , 071 

Railway and road veblcle, R .  C .  Sayer . . . . . .  901 , 1 94 
Railway crOSSing, J.  H. Hand . . . . . . . . . . . .  901 ,292 
Railway rail  stay, S. R. B ryan,  reissue . . . .  12,862 
R a i lway safety appl iaw.e, electric, R . K .  

Ricba rdson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,958 
Railway switcb ,  H. B. N icbols . . . . . . . . . . . .  901 .254 
Railwa y  tie,  metal and wood combined, J. 

Fenderson . . . . . . . . . . . . . . . . . . . . . . . . . . .  900. 841 
Railway ties, wear plate for, S.  Clary . . . . .  900,982 

, Railways, system of elec t rically con trolled I signals for, Paul & Ducousso 901 , 1 22 
Rasp or foot leveler, horse , F. B. Gardner . .  901 .290 
Razor, safety , Bell & Uble . . . . . . . . . . . . . . . .  901 , 062 

I Receptacle, F. Weisenberg . . . . . . . . . . . . . . .  900, 901 
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I Relay , I .  Kitsee : . . . . . . . . . . . . . . . . . . . . . . . . .  900,743 
Reversmg mecbamsm, A. P. Crell . . . . . . . .  900, 832 
ReverSing mech anism, T. H. & J. E. Hol-

gan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  901 , 1 72 

I 
Rocking cbair, nursery, A. D. Simmonds . . . .  900 . 788 
Rocking cbair,  rotary, G .  G.  Frey . . . . . . . .  901 .090 
Roller m i l l  feed mecbanism, W. H. Sm i tb . .  900,790 
Rolling m i l l ,  univel'sal, F. I .  El l is . . . . . . . •  901 ,233 

, Rolling mil ls , screw down mechanism fox. 
E. J .  McIlvried . . . . . . . . . . . . . . . . . . . . . . . .  901 . 251 

Rotor construction, B. Elshoff . . .  -: . . . . . . . .  900 ,839 
Rubber goods,  apparatus for curing or vul-

canizing. Hopki nson & lI1idgley . . . . . . . .  901 ,006 
Rubber sandal,  A. O. Bourn . . . • . . . . . . . . . . .  901 , 064 
Sad iron, J. M . Harper . . . . . . . . . . . . . . . . . . . .  900, 850 

I 
Safe, J. Baum . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,696 
Safe or yaul t  door, E .  A. Strauss . . . . . . . . .  901 , 047 
Safety elevator, J. R. Norman . . . . . . . . . . . .  900 , 878 
Sail bank, S .  A. Jackson . . . . . . . . . . . . . . . . . .  900 , 737 
Salt cellar, W. Bumm . . . . . . . . . . . . . . . . . . .  900, 91 1 

I Sasb lock, C. L.  Hobbs . . .  : . . . . . . . . . . . . . .  901 , 1 02 
Sasb weight,  W. G. W i tbers . . . . . • . • . . . . . .  901 .053 
Sasb weigbt and pulley , R.  D.  Noe . . . . . . . .  900, 770 
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: 901 , 1 58 
Scale, W. G. Templeton . . . . . . . . . .  900,895, 900, 896 
Scale, weighing, L. J"aenichen . . . . . . . . .  .r. .  901 , 297 I Sea wall ,  F. O. R a y  . . . . . . . . . . . . . . . . . . . . . .  901 ,040 

I ��fi��I�y��:bi
i
�;tr�����,P'A�\G'B�J����i: : : : :  �gg:��i 'I Sewing machine bed plate, C. Win kel . . . . . .  901 ,052 

Sewing machines, weft channeling attach-
mf1ut for sole, M. E. Haradon . � . . . . . . . .  900,925 

Shade tool , window, H. B. Kerr . . . . . . . . . . . .  900,741 
Sharpen ing disks and colters, apparatus for, 1il. E. & W. E. Combs . . . . . . . . . . . . . . . . .  900,707 
Shaving m u g ,  J. W. Dyer . . . . . . . . . . . . . . . .  901 , 082 
Sheave block, J. Bass . . . . . . . . . . . . . . . . . . . . .  901 , 1 44 
Sbed ventilator, F. J. Nles . . . . . . . . . . . . . . . 901 ,120 
Sbeet metal, metbod and macblne for 

stretcb lng sll tted , F. J. Wendell . . . . . .  900. 902 
ShIngle molding macbine, W. Pugb . . . . . . . . .  900.778 
Sboe pollsblng apparatus, E. M .  Scranton . .  901 ,265 
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Scientific ARlerican. 

Classified Advertisements 
Advertising in this colnmn is 75 cents a line. No less 

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

Inquiry No. 87S6.-For pal"�les . to manu�acture 
"las. balls blown about 1� inch III diameter wltb a � 
inch hole through the center, �hould hold about 200 
pounds to the square inch of steam pressure. 

Sifter, asb, H. S. Brewington . . . . . . . . . . .  _ 900,826 
Silver -from solution, recovering, T. A .  

Ross . . . • . .  _ . , _ . _ . . . . . . .  _ . . . . . . . . . . . . . •  901 ,124 
Sink stopple, W. I'. Scbacbt . . . . . .  _ . . . . . , 901 , 195 
Skate, roller, E. W. Wbite · . . . . . . . . . . . . . . .  901 , 136 

READ THlS COLUMN CAREFCLLY.-You will tlnd 
inquiries for certain classes ' of articles numbered in 
consecutive . order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
18 no charge for this service. In ev('ry case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. MUN N & co. 

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

W�l C��fu��lr:g�fa�N
b
::}Ii�t;

n
g:�n�::lkfn?�� 

ample capital. desires to manufacture and market me­
chanical inventions of unquestIOned merit. Corres­
pondence solicited. Addres. K . .A . •  Box '1'13, N. Y. City. 

Inquiry No. S61 1 .-Wanted to buy springs for 
light power purposes. 

$100 FIRRT MORTGAGE 6 Per Cent_ Gold Bonds. $90 
��eri'ta:�·sg�.� i:�. r:.�'!;�Ze.Ptali�:.f!.s. caIpfi'J

s ":.i 
Surplns $138,468.03. Washington Bldg., Seattle, Wash. 

Inquiry No. 86;)0.-Wanted to bny 1I1e cutting 
machinery. 

PAT E NTS F O R  S A L E .  

FOREIGN PATENTS for meritorions and valu­able inventions negotiated upon a contingent basis. 
Absolutely no fees accepted. Reference. given and 
reqnired. L. Henry, 141 Broadway. New York. 

FOR SALE.-Patent No. 893,652. A foot supporter 
and protecwr for tbe Heel and Arch and tender feet. Will sell outright or on royalty. Address F. Dahlmann. 
No. :113 Palmer Street, San Francisco, California.. 

Inquiry No. 8667.-Wanted to buy needle, pin and 
pen machinery. 

H E L P  WANTE D. 
W ANTED.-10,000 railwaY mall clerks, city carriers, 

�����:;:lg��r��:R���n�dJ::'��hof:r.�?p��'�a�:�i: 
Institute. Dept. W p. Rochester, N. Y. 

Inquiry No. 8687.-Wanted to buy motor plows. 

A U TO M O B I L E S. 

HOW ABOUT YOUR GASOLINE MOTOR? Does it 
t��:t��

o
::a1 ��� 1�o�gfe�f'1�e!:!tc���:���: 242 Halsey Street, Newark. N. J. 

Inquiry No. �699.-Wanted to buy two·stranded 
soldered wire for heddles. 

P R I N T I N G .  

PHOTO-GELATINE PRINTING for art, advertislnlf 
and scientific work, e1fective and lasting. Altlo artistic 
oommercial printers and makers of souvenirs and premi­
ums. Barton & Spooner Co., Cornwall-on-Hudson, N. Y .  

luquirv No. S701..-Wanted to bny solar engines. 

P H OTO G R AP H Y .  

AMERICAN PHOTOGRAPHY.-A monthly maga­
zine containing up-to-date information about phOLO-
��g!� f�o

3�:�
e
swN�tf��I����� rlT:St��fi�::��· r�:�� 

pictorial pbot()j{rapbs. Valuable to the professional and 
begInner. 15 cents monthly. $1.50 per year • . Three 
specimen copies for 25 cents. Am. PhotoJ!;ra.phlo Pub­
llshing Co., No. 6 Beacon Street. Boston. Mass. 

Inquiry No. 87S7.-For parties who manufacture Skinning implement, A. W. Little . . . . . . . .  901,016 
cat-gnt. . Skirt marker, A. Gschwend & Cumber . _  . . . .  900,849 

Inquiry No. 8790. -- For tbe manufactnrer of 
U Brooks improved hand pump." 

Inquiry No. 1'!792.-For a firm that manufactmes 
glass holders made of glass. 

Sled knee, R. S. Wells . . . . . . . .  _ . :  . . . . .  , .  901 , 135 
Sleigh runner attachment for vehicles, F. 

Korff . • . . . . . . . .  , . . . . • . . . . . . . • . . . . . . . . .  901,937 
Smoke consumer, W. M. Grant . . .  _ . . . .  _ . . .  901,291 
Snap fastener socket, E. D. Simons • • • • • • • .  900,789 
Snatch block, Talmadge & Veibell . • • • . • . • . .  900,894 
Soap composition, J. Sierra V . . . . . • . • . • . . .  901,204 

Inquiry No. 8796.-For concerns manufacturing Soap powdering macbine, W. Tillson . . . . . . 900,967 
stills adapted to tbe manufacture of denatured alcohol. Socket wrencb, adjustable, E. C. Nagel . . . .  900 ,766 

Soil, treating tbe, P. Diaz, Hljo . . . . . . . . . .  901,078 
Inquiry No. S798.-For manufacturers of micro Sound reproducing records, making, F. W. 

lens nsed in small articles such as pencils. charms, etc. H_ Clay _ .  _ _  . . . .  _ _  . . . . . . . . . . • . .  ; . .  _ . . .  900,706 
Soubd tube, L W. Norcross • .  _ . . . • . . . .  _ . . .  900,877 

Inquirv No. 8799.-Wanted to buy new or second- Spindle, C. R_ Hone _ . . . . . . . . • . • . . . . . . . .  _ .  900,928 
hand box·nai1lng machine for smaU packing cases. Spinning and twisting machines, flier for, 

G. L_ Brownell . . . . . • . . . • . . . .  _ . . • . . . . . .  901,226 
Inquiry No. SSOO.-Wanted complete data in ra- Spot setting macbin�, E. A. Barber • . • . . . • .  900,694 

gard to pegamoid. Spring support, Fay & Ellsworth • • . • . • . . . .  901 ,162 

Inquiry No. 8S0�.-Wanted to buy machinery for 
cutting and polishing oilstones. whitestones or Irrind­
stones. 

Iuquiry No. 8804..-For parties dealln" In wind­
mills, wood. split pnlleys. wheelbarrows. cntlery and 
picks. 

Square, try, Fry & Fisher . • • • . . • • . . . • . . . •  900,995 
Stacker, bay, J. Dain . • . . . . . • • • . •  901,073, 901 , 1 56 
Stage pocket, G. L. Patterson . . • • • • • • • • . .  901,034 
Steam boiler, J. N. Leacb • • . . • • . . • • • • • . • •  901,301 
Steam shovel, C. F. Hinkley . • • • • . • • • • • • .  901 ,101 
Steam trap, A. L. Riggs • . . • . • . . . . • . . . . • •  _ 901 , 190 
Steamer, grain, K. Dougan . . . . . . . . . . .  : . . .  900, 836 
Stereotype bases, producing, J. L. Lee . . . .  901 , 1 1 1  
Stocking suspender, H. Dabms . . . . . . . • . . . . . .  901 ,155 
Stone polisbing wbeel, M_ Pembroke . . . • • . . .  900,947 
Stone sawing machine, A. Jones . . . . . . . . . . .  901 , 175 
Stone veneer, making artificial variegated, 

l i N S80:i Wanted to bny 0 ttlts and J. Tully . - . • . . . . . . . . . . .  - . . . • . . . . . . . . . .  900,801 
snp�1\!s �r br�ing. .- . n Stove, gas, C_ F. & F. L_ Grady . . . . . • . • . .  _ .  900,998 

Stove or range, D. D_ Berry . . . .  : . . . . . . . . . •  900,821 

Inquiry N. o. SS06.-For manufacturers of draw- l Straw bolder and dispenser, H. C. Mayes . . 900,866 
ing materials Street .weeper, L. A. Crozier . . . . . . . . . . .  _ . .  901 ,15"4 . Street washing machine, T. M. Murphy . . .  '/ 900,870 

Inqniry No. S807.-For dealers iii second-hand · Submarine operations, apparatus for, F. H. 
cotton macblnery. Jackson . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . 901 ,1 04 

Inquiry No. �8tO.-For makers or importers of 
porous water bottles or jars to cool arinkinJ>: water by 
evaporation. 

Sugar juices, purification of, C. H. Bertels .  901 , 147 
Suit banger, E. L_ Henderson . . • . • • . . . . . . .  901 , 002 
Suspenders, W. Freeman . . . . . • . . . . . . . . . . . .  900,921 
Switch frogs, guard- rails. etc. , foot block-

ing for, C. Raiter . . _ . . . . . . . . .  _ . . . . . .  _ 900,883 Inquiry No. 881.1. .-Wanted to bny electric tattoo­
ing needJes. inks and stencils. Swftch pOints, connecting rod for, J. E. 

Inquiry No. '"81 2.-Wanted to buy outfits for Lewis . _ . . . . . . . . . • . . . . . . . .  _ . .  - . . . . . . . .  . 
manufacturing fnel briquettes from sawdust. Switch tbrowing mecbanism, J. N. · Fowler . .  

Inquiry No. 881 3.-For ·manufacturer ' of 
. , Steele " mixer for mixing food products, etc. 

Syrlngt', A. H_ C.  Heitman . . . . . . . . . . . . . . .  . 
tbe Tablet macblne, K L. Rlcbards . . . . . . . . . .  . 

900,750 
901 .089 
900, 100 
900,957 
900,763 

Iuquiry No. 8814.-Wanted to buy hand lever air pumps, 100 lb •• pressure. 

Tank closure, non-explosive, W. H. McNutt . 
Telephone hook switch, H. Tideman, 

901,212 to 901 ,214 
Telephone i nstallations, ·apparatus for, C. A. 

Inquiry No. �S1.!).-Wanted to  buy carriage and Simpson . . - . . . . . . . . . . . . . . . . . . • .  - . . • . .  - 901 , 127 

w,q,gon hardw&r_e coal, iron and steel. Telephone ringer, H. Tidem9�i,215 , 901 ,216, 901,269 

aJ.�?.:!i�l �::': ��l.?ti;':�� :"::w����!�f�� :g:,�� Telepbone transmitter muiller, G. Kracker . 901 , 108 

3 or ' incbes in diameter. ���!1h�
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Jj. Sito!����ugh · : : : : : : : : : : : :  �:�� 
JnQuirY No. S81S.-Wanted to bny speci31ties in Tie tamper, F. J. Gilroy . . . . . . .  ; . . . . . . . .  - 900,721 

large quantities. �:�:: E�:�::::Hg: #: �: :.,���arn� . : : : : : : : : : :  �g�:��� 
Inqui-ry No. 8819.-For manufacturers of Excel- Tire protector, vehicle. J. E. Rohinson . . . . .  900,785 

slor Welding Compound. Tire, vebicle wbeel, E. Kempsball . . . . . . . •  901,244 

Inquiry No. ,",S20.-Wanted to buy pressed tiber Tires, armored cover for tbe protection of 
boards 1 foot wide and from 1-16 to � incb thick. 'TI����e

:�ri�g �·r ��I!���r�g · ti.� · ��t�� - �h��� 901,300 

Inquiry No. S821. .-Wanted to buy machinery for or casings of pneumatic, Hopkinson & 
making " rough composition board, something like a Midgley . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . .  901 , 007 
straw board. Tobacco steaming device, J. A. Bell . . . . . • • •  901 ,224 

Inqlliry No. SS�2.-Formanufacturers of dredg- Tobacco stemming macblne. A. Grodsky . . . . .  901 , 000 

ing machinery to be operated by gas englne_ Toilet article. M. McInnemy . . . • . • . • . . . . . • .  900,872 
Tongs, grappling, P. Holmberg . • . . . • . • . . .  _ 900,735 

Inquiry No. S823.--For manufacturers of crepe Tongue, vebicle, C. D. Wright . . . . . . . . . . . . .  90 1 , 054 
paper and paper novelties. Top, double, G. Pbillppart . . . . . . . . . . . . . . . .  901 ,037 

Inquiry No. SS24.-For a tlrm to desil<Il and build Torpedo sbell or casing, standard, C. Davis .  901 , 1 57 

an automatic machine for making tlnger sbields. Towel pin, C. Nelson . . .  - . . . . . . . . . . . . . . . . .  900,767 
Toy savings bank, T. Mayhew . . .  _ . . . • • . .  _ 901 ,01 8 

· Inquiry No. 882:i.-For mannfacturers of a new Tramway tower saddle, W. S. Gemmer _ _  . .  900.92� 
device to split wood_ Trolley wheel safety guard. F . . T. Nolan . . . .  901 , 027 

Inquiry No. 8826 .-Wanted to buy small tuel com- Truck,  railway car, J. V. McAdam . 900,759, 900 ,7flO 

pression machines both manual and engine power. i�g:s.
ex���g:�iS� -:;,ed

f��d'in�r. 
c��i�ai,' 

. B: 901 ,271 

Inquiry No. 8827.-For manufactmers of annealed W. Tucker . _ . • . . • . . . . . . . . . . . . . . . . . . . . .  
glass. Tunneling macblne, O. S. Proctor . .  900,950, 

Turbine, Jude & Morcom . . . • . . • • . . . . . . . .  
telm
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s�reCy:,�;,::d to buy thin, higbly Turbine rotor, W. A. Bole . . . _ . . . . . . . . . . . . . <1 Turbines, {'te. , securing blades of, J. F. 

900,900 
900,951 
900,7H9 
900,700 

Inquiry No. 8829.-Wanted to buy machinery for Metten . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . .  901 ,11 5 
makinll pins, hair pins, hooks_ snd,eyes. Turpentinp, preparation of borneol estprs 

Inquiry No, S830.-Wanted to buy macbinery for 
making bl'DShes and baskets. . 

Jnquiry :No. 8S31 .-Wanted to buy knitting ma­
chines. 

from. J. Hertkorn . . . .  _ . . . . . . . . . . . • . . . .  901 .293 
Two button switcb, F. W_ Sanford . . . . . . . . 900,786 
Typewriter ribbon Inking machine, F. E. 

Koeneke . .  _ . . . .  _ . . . . . . . . . . . . . . . . . . .  _ . . 900.936 
Typewriting machine, J. H. Jackson . . . • . . .  900,931 
Typewriting machine. M. W_ Pool . _ . . . . .  _ 901 , 259 

Iuquiry· No. 8832.-Wanted addresses of high- Umbrella cover, E. Scott . • . • . • . . • • • • . • . . . .  901 , 1 98 
grade label weavers, preferably in New York. Underwalst, E. W. Stiles . .  _ . . . • • . . . . . . .  _ 901 ,046 

Inquiry No. 8S33.-Wanted to buy a peanUL snell. 
Is��:3}� s��t�a�!'o-;�anted nnwelded tublngihat ing machine. . 

Inquiry No. S834.-Wanted to buy a 2-borsa­
power gasoJine engine for spray wagon working on 

Universal coupling. H. Dock . . • • • • . • . •  _ . . . 901 ,080 
Valve, M. S .  Wilcox . . . . . . . . . • . . . . . . . . . . .  _ 900.81 1 
Valve, G. M. Davis . • . • . . . • . . . • . . . . . . . . .  900 .987 
Valve, E. V. Anderson . . . . . . . . . . . . • • • • . .. . .  901.222 
Valve, air vent, G. D_ Hoffman . . . . • . . . . . .  901 .242 

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

COMPLETE LISTS of manufacturers in all lines sup. 
plied at sbort notice at moderate rates. Small and 
;r����s 1

i
:t�u

c
I�mb�

e
���a���

r � �����lricrddr!:; 
Muon & Co., List Depanment,'Box 773, New York. 

Tnquiry No •. 8731i.-For parties makin" a ·still for 
the purpose of extractmg alcohol from saw-dust. 

A LIST OF 1.500 mining and consultilll< engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address Munn & Co., List Department, 
Box '178, New York. 

Inquiry No. S736.-For manufacturers of machln­
��8��

r
an���� b':;st;

hes, also machinery for making 

Valve, Husbing, H. S. Gaskill . . . . . .  : . _ . . . 900,997 

Inquiry No. SS3:i •. :-Wanted to l1uy tootbpick ma- Valve for gas engines, admiSSion, G. B. 
chinery. valv�ets

i:r
e 

·i;;t��nai · ·  ·':o-';'b�·sti�� · ·  �;;gl��;': 
901 ,256 

hilly gronnd. 

Inquiry No. SS36.-Wanted to buy decorticating Bourne & Rees . . . d • • • • • • • • • • • • • • • _ • •  901 ,277 
machines for sisal. . Valve for ]ocomotiv(>s. combined chec.k and 

Inquiry No. S837.':"'Wanted to bny folding nm- cut-off. G. B. Eddy . . . . . .  ' . . . . . . . . • . . .  900, 989 

brellas. Valve, gate, G. H. Benton . _ . . . • . . . . . • . . .  901 , 1 46 

Inquiry No. SS3S.-Wanted to buy metalhc tar­
gets similar to clay birds used in shot-gnn shootinlr. 

Inquiry No. SS39.-Wanted to buy cheap anto­
mobiles. 

Inqniry No. 8840.- ·Wanted to bny portable bydro­
carbon pressure lamps. 

Valve gear. locomotive. W. S. Brown . • . • .  901 ,066 
Valve, reliet, J. Erwood . . . • . • . . . • • • . • . • • .  901,084 
Valv", soft plug. W. Baker . . • • • • . . . . . . . . •  901 , 142 
Valve, steam, W. Baker . .  _ . . . . .  _ . . . .  _ . . . .  901 ,141 
Vegetables, apparatus tor treating, C. S_ 

Kierstead . . . . . .  _ . . . . . . . _ . . . . • •  _ . • . . . .  _ 901 ,011 
Vehicle, motor, Allen & Conly • • . • . • . . .  _ . . .  901 , 055 
Veblcle wheel . G. Sommers . . . . . . . .  _ . ' . . .  _ _  900,891 
Vehiclf's. obs.tac1e removing device for, 

Inquiry No. SS41 • ....,Wanted to bny lunch connter Loveless & Samways . . . . . _ . . . . . . . . . . . . 901 , 1 1 4  and restaurant tlxtures. VehJcles. transmission mechanJsm for motor, 
luquiry No. SS42.-Wanted to bny annealed glass. VenS;"g

M·m���i�e, · ·�t�: : · ��i� · ·c·o·n·t�;'ii�d: 
. .i: 901 ,180 

Inquiry No. SS43.-Wanted to bny cillarette mak- D. Grover . _ . . . . . . . . . . . . . . . . .  _ . . . . . . . . .  900.924 

M I SC E L LA N E O U S_ Ing machine. Vending machine tor matches. J. Fritsch" . .  901 ,091 

UNITARlAN LITERATURE, includin" sermons and luquiry No. SS44.-Wanted to bny inkstands. �:�m:ig�: A�e
Da����� V����I.�t.O:: . _ . . . . . . . . .  901 , 075 
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nl:e��!�bo�:S, ���;). -Wanted to bny mall order ���j';;� 'm
s���I��� g:;��ga��;' I:g r::,a�nec: 900,834 

Inquiry No. SS46. -Wanted to bny an electric Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,907 Inquiry No. 8'37 .-For manufacturers of macbin­
ery for making tooth-brushes, sbavtn/Z brushes, gal­
vanized water buckets. locks, nibs and holders. 

W ANrED.-Mechanism to rupture. dry and pnlverize 
fltarch in starch IZralns. For particulars address Wm. 
Zimmerman, 1,000 Tnbune Building, Chicago. 

butcher band saw. Votl({ c�ax���i�" . ����:��� . .  �.
e
.
c�.

a
.�

i
�� . . 

f
�.

r
: 900,906 

Inquiry No. SS47.-Wanted laundry tubs. Voting machines. · Interlocklng member for, 
Inquiry No. SS48. - Wanted to bny rust proof Wag�;.. ,

C
.ira��b

G�tR: ·M�L�;��· : : : : : : : : : : : : : :  �:�� metal for partS of wasb .tnbs. Wagon, dumping.' A .  N. Putn"y . . . . . . . . . . 901 , 260 

Inquiry No. 8S49.-Wanted addresses of Canadian Wasbing machine, W. D. W'hltney . 900,809, 901 .051 

makers of rltle sights. " Water closet. H. W. Charlton . . . . . . . . . . . .  900,831 
Water closet Hushing apparatus, F. C. 

Inquiry No. S742.-For manufacturers of water Inquiry No. SS:iO.-Wanted to buy machinery for Nickol . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . .  !101. 1 R� 
stHI, also of thermom.ter tubing. making canvas gloves or mitts. Water closet tank lining. C. Ptau . . . . . . . .  900.775 

I Inquiry No. �8;)1.-Wanted to buy macbine for 
qu:.��i';!s�rn ';:'�:t�29 :.;�����!�� C�;���e':.b':,';. weaving wooden lath and wire together. 

Inquiry No. S749.-�·or makers of very large 
springs, used for runniIlJl machinery. 

Inquiry No. SS1i2.-Wanted to have made a con-. 
cave brass or copper rellector with focus of four or five 
feet. \ 

Inquiry No. S769.-For manufactmers of an ap- razlnorqU
bl

ia
rY

es
N
. 

o. 8S:i3.-Wanted to bny wafer safety 
pliauce to attach to the old style razor blade to make de 
same a safety razor. 

Inquiry No. 8770.-For parties wbo make short link twist cbains, links from � inch uP. 
Inquiry No. S771 .-Wanted to buy tune sheets 

for Criterion m.usic boxes. 
Inquiry No. 8.,.74.--For macbinery for making 

bags from Sisal bemp. . 
Inqniry No. 877:i.-Wanted to buy stock novelty 

or jewelry catalogues. 

Inquiry No. 881i4.-Wanted to buy air compressor 
pressure up to 1,500 Ibs •• tbe capacity ranging 500 to 3,000 
cnbic teet. 

InquIry No. 881i:i.-Wanted machine to punch 
holes. feed and set automatically solid copper rivets and wsshArs and rivet together barness done with one 
stroke. 

Inquiry No. 88:i6. -·Wanted a machine or grinder 
for reducing soft wood refuse to a fine dust. 

Inquiry No. SSIi7.- Wanted addresses of shoe string manufacturers. . ' 
Inquiry No. 8779 .- For parties manufacturing Inquiry No. 8SIiS.-Wanted to bny comb cleaninll 

gas, gaSOline, steam engines .and boilers ; a]so packing machine, and mineral WOOl , steam supplies, iron and lead pipe, power transmission machinery and steam fltters' tools. Inquiry N o. 8�:i9.�Wanted to buy steel gray 
paint suitable for gasoline engines_ 

Inquiry No. 87S0.-For parties who make gasOline 
Itoves. 

Water elevator, F. A. Grunow . . .  _ . . . . . . . .  901 ,238 
Water fixturp: and controlling means there-

tor. R. D. A lbright . . .  : . . . . • • .  _ . . . . . .  900. 81 8 
Water heater, Nelson & LPe . . . . . . . . . • . . . .  900,87� 
Water motor. J. A. McManus . . . . . . . . . . . . . .  901 , 1 17 
Welgblng apparatus, automatic, P. Edt-

bau"r . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  900,990 
Wt'll eIeanlng device. 011. F. A. Flanegln . . .  901 ,287 
Well drilling apparatus, R. D. Moon . . . . . .  901 . 1 82 
Well drilling apparatus, J. Conlan . .  _ _  . . . .  901.229 
Wind actuated ventilator. J. E�cher . . . . . . . .  901 ,085 
Window, W. J. Summerhell . .  _ . . . . . • . . • . _ 900.893 
Window lock, G. O. Keller . . . . . . . • • . . . . •  901,178 
Window pane fastener, A. Billings . . . • . . . .  901 , 1 48 
Window scref"n, M. Casson . . . . . . . . . . . . . . . . 901 , 067 
Window. sliding. J. Stumpf . .  _ . . . .  _ . . . . . . .  901,208 
Wire clotb or other fhbrlc, frame for bold-

ing, C. C. Armstrong . . . . . . . . . . . . . . . .  900,691 
Wood and producing th" same. artltlclally 

grained or tlgur"d. W. A. Hall . . . . . . . .  901 ,097 
Wood, coloring, W. A. Hall . 

901 .094, 901 ,095, 901.098, 901 . 099 
Wood for lumber, treating, W. A. Hall . . . .  901 .096 
Wrencb, Layne & Hall . • . .  _ . . . . . . .  _ . . • . .  900. 861 
Wrencb, T. A. Casey . . . . . . . . . . .  _ . . . . . .  _ _  . .  901 , 151 Wrench, J. p. Jobnson . . . . . . . . . . . . . . . . . .  901 , 1 74 

DESIGNS. 
Inquiry No. 87S4..-For mannfacturers of alcobol 

burners for lights and stoves. 

Inquiry No. 8860.-Wanted to buy machinery for 
grinding, washing and drying gum chicle. Badge, J. P. Mullally . . . . . . . . . . • . . • . . . • . . . .  �9 .61 � machine for Badg", B. Tbompson . • . . . . . . . . . . . . . . . . . . . . .  39. 61 4 Badge or s1mllar article, O. 11'. Gray • • • . . •  39,611\ 

IRquiry No. SS61.-Wanted to bny cnttlng ont mittens. 

OCTOBER 24, 1908. 

Home-Made 
Experimental Apparatus 

In addition to  the following a�ticles, tbe 
Scientific American Supplement bas published 
innumerable papers of immense practical value, 
of which over 17,000 are listed in a carefully 
prepared catalogue, which will be sent free of 
cbarge to any address. Copies of tbe Scientific 
American Supplement cost 10 cents eacb. 

If there is any scientific, mechanical, or en .. 
gineering subject on which special information 
is desired; some papers will be found in tbis 
ca talogue, In wbich It Is fnlly discussed by 
competent autbority. 

A few of tbe many valuable articles on the 
making of experimental apparatus at home are 
given in tbe following list : 

ELECTRIC LIGHTING FOR A.:M:ATEURS. 
The article tells how a small and simple ex­
perimental installation can be set up at home. 
Scientiftc American Supplement 1551. 

AN ELECTRIC CHIME AND HOW IT :MAY 
BE CONSTRUCTED AT HOME, Is described in 
Scientific American Supplement 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT Is explained in Scientitlc Ameri-can S\lllplement 1566. . 

HOW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT is told by A. Frederick 
Collins in . Scientitlc American Supplement 1605, 

A SIMPLE TRANSFORMER FOR AMA­
TEUR'S USE Is so plainly described in Soien­
tiftc American Supplement 1572 tbat anyone can 
make it. 

A Va -H. -P, · ALTERNATING CURRENT DY­
NAMO. Scientific AID:erican Supplement 1558. 

THE CONSTRUCTION DF A SIMPLE PHO­
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS is simply explaIned in Scientiftc 
American Supplement 1574. 

A SIMPLE CAMERA-SHUTTER MADE OUT 
OF A PASTEBOARD BOX, PINS. AND A 
RUBBEl!. BAND is tbe subject of an article In 
Scientiftc American Snpplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLm­
ING MACHINE Is explained in Scientiftc Ameri­
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY. In- this article it is shown how a lamp chimney 
may serve to indicate the pressure in the in­
terior of a liquid ; to explain the meaning of 
capillary elevation and depression ; to serve as · a  
hydraulic tournlque, an aspirator, and intermit­
tent Siphon ; to demonstrate the ascent of liquids 
in exhaustive tubes ; to illustrate the phenomena 
of the bursting bladder and of the expansive 
i58�� of gases. Scientific American Supplement 

HOW A TANGENT . GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS· 
UREMENTS is described in Scientitlc American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN­
DENT INTERRUPTER. Clear diagrams giving 
actual dimensions are published . Soientiflo 
American Supplement 1615. 

AN EASILY MADE HIGH FREQUENCY AP­
PARATUS WHICH CAN BE USED TO OB­
TAIN EITHER D'ARSONVAL OR OUDIN CUR­
·.RENTS is described in Scientiftc American 
Supplement 1618. A plunge battery of six cells, a two-inch spark induction coil, a pair of one­
pint Leyden jars, and an Inductance coil, and all 
the apparatus required, most of which can �be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described In &ientific American Supple­
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100-
MILE WIRELESS TELEGRAPH STATION is 
clearly explained, wltb tbe belp of diagrams, 
in Scientific American Supplement 1622. 

THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT­
FIT, illustrated with diagrams. Scientitlc Ameri­
can Supplement 1623. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE, 
Illustrated with diagrams, Scientiftc American 
Supplement 1624 •. 

HOW TO MAKE A MAGIC LANTERN, Scien-
tiftc American Snpplement 1546. • 

. 

THE CONSTRUCTION OF AN EDDY RITE. 
Scientiftc American Supplement 15�5. 

THE DEMAGNETIZATION OF A WATCH Is 
tborougbly described in Scientific American Sup­
plement 1561. 

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

THE MAKING OF A RHEOSTAT is outlined 
in Scientific American Supplement 1594. 

. Good articles on SMALL . WATER MOTORS 
nre contained in Scientific American Supplement 
1494, 1049. and 1406. 

HOW AN ELECTRIC OVEN CAN BE MADE 
Is explained In Scientiftc American Supplement 
1472. 

THE BUILDING OF A STORAGE BATTERY 

i�3g:
scrlbed in Scientiftc American Supplement 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientifto American Sup­
plement 1210. 

A WHEATSTONE BRmGE, ·Scientiftc Ameri­
can Supplement 1595. 

Good artlcle� on INDUCTION COILS are con­
tained in Scientific American Supplements 1514, 
1522, and 1527. Full details are given so tbat 
tbe colis can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is described In Scientiftc American Snpplement 966. 
A MODEL STEAM ENGINE Is thoroughly de­

scribed In Scientitlc Americ .... Supplement, 1627. 
HOW TO MAKE A THERMOSTAT is ex­

plained in Scientifio American Supplements 1561, 
1563, and 1566, 

ANEROID BAROMETERS, Scientifto American 
Supplements 1500 and 1554. 

A WATER BATH, Scientiftc American Supple­
ment 1464. 

A CHEAP LATHE UPON WHICH lIIlUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Scientiftc 
American Supplement 1562. 

Each number of the Scientlfio AmeriCIID Sup­
plement costs 10 cents by mall. 

Order from your newsdealer or from 

MUNN & CO., • 361 Broadway, New York 
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Valuable Books 
H OME MEC H AN I CS 

F O R  AMATEU �S 
By GEORGE M .  H O PKIN S. 

Author of " Experimeutal Scieuce " 
l�mo. 370 PaKes, 3'l0 IUustratiou. 

Price, $1.�0 Postpaid 

The book deals with wood workiug. housebold orn .... 
ment8�metal working, lathe WorK, metal spinning. sUver 
working ; makiog model engines, boilers and water 
motor� ; making telescopes. microscopes, and meteoro­
logical instruments, electrical chimes, cabinets, bells, 
night lights, dynamos and motors, electl;lc li�ht. and 
an electrical furnace. It Is a thoroughly practical book 
by tb� most notpd amateur experimenter in America. 

Scientific American 
R.eference Book 

12mo. �16 Palfes, IHustrated, 6 Colored 
Plates. Price, $1.�0 Postpaid 

Tbe result of the queries of three generations of 
readers and correspondents is crystallized in tbis bnok 
which is tndispensable to every family and business 
man. It should be found on every desk. It is erten­
slvely used by government officials. It has been revised 
by experts. The book contains 50,000 facts and Is much 
more complete and exhaustive tban has ever been il.t­
tempted. It is profusely illustra.ted with engravinlls, 
many of them Imparting the information by means of 
comparative diagrams. 

GAS, GASOLINE and 
OIL ENGINES 

Including Oas Producer Plants 

By GARDNER D. HISCOX, M.E. 

Price $2.�m 

The only complete American b�ok on the subject for 
-Gas Engine Owners, Gas Engineers,and intendin� pur· 
chssel'3 of gas engines, treating fully on tlIe construc­
tion, installation, operation and maintainance of gss, 
gasoline, kerosene, and crude petroleum engines. 

'rhe new rewritten, enlarged. and revised 15th edition 
of thIs work has been prepared to meet the Increasing 
demand for a thorou/Zh treatise on the subject. Its 
.. 50 pa.!les give general information for everyone inter­
ested in this popular motive power, and its adaptation 
to the increasing demand for a cheap and easi ly man­
�ed motor requiring no licensed engineer. It is fully 
lIIustrllted by 351 engravings and diagrams_ 

Modern Machine Shop 
Construction 

Ellluipment and Management 

By OSCAR E. PERRIGO, M.E. 

Nearly 400 Larlfe Quarto PaKfls. IHu strated 
by over �UO EnlfravinKs SpeciaHy Made 

by the Author. Price $�.OO 
A werk designed for the practical and every-day use 

of the Architect who desi/Zns. the Manufacturers who 
build, the Engineers who plan and equip. the Superin­
tendents who or�ani2e and direct. and for the informa. 
tion ef every Stockholder. Director, Officer, Account­
ant. Clerk, Superintendent, Foreman, and Workman of 
the M .. dern Machine Shop lind Manufacturing Plant of 
Industrial America. 

' 

American Tool .. Making and 
Interchangeable Manu­

facturing 
By J. V. WOODWORTH 

�44 !'ages 600 Illustrations Price $4.00 
A practical treatise on the Art of American Tool MakinI' and System of Interchangeable Manufacturing 

a. can-ied on to-day in tbe United States. It describes 
and illustrates all of the dilferent types and classes of 
small Tools, Fixtures, Devices and Special Appliances 
whicb are in Jleneral use in all machine manufacturing 
and metal-working establishments where economy, 
capacity, and interchangeability in the production of 
machined metal parts are Imperative. It is a practical 
book by an American Toolmaker, written in a manner 
never before attempted, giving the 20th century manu­
facturing methods and assistin/Z in reducing the expense 
aDd increasing the output and the Income. 

Oas Engines and Producer­
Gas Plants 

By R. E. MATHOT 

��O Palfe. Fully IHustrated Price S�.�O 
A practical treatise setting forth the principles of 

Gas Engines and Producer Desilln, the Selection and 
Installation of an Engine, Conditions of Perfect Opera­
tion, Producer Gas Engines and their Posslbllitles_ The 
Care of Gas Engines and Producer-Gas Plants. with a 
Chapter on Volatile Hydrocarhon and 011 Engines. 
Thoroughly up-to-date in its treatment of the subject. 
t,be work discusses at considerable le�th tbe /Zenera­
tion of producer-gas and .Its utilization In gas en�nes_ 
No other book in En�lIsh presents anything like as full 
a discussion of this most Important phase of the lias 
engine. Indeed, no other book devotes even a chapter 
to producer gas. despite the fact that It I. the comIng 
fuel for gas engines of high power. 

lIT A nil of thlJ8e books sent pnpaid O'n receipt of price. 
lIT A special circular of these books will be Bent to any­

one on appUcatilm_ 

Scientific American 
Bag, ·hand, L. Merzhach _ _  . _ . . .  _ . . .  _ 39,618, 
Bicycle frame, F. C. Gilbert . . . . . . . . . . . . . . .  . 
Chimney top, E. McClung . . . . . . . . . . . . . . .  . 
Purse, M. W. Wilkins . _ . . . . . . . . . .  _ . . . . . . . .  . 
Watch charm or similar article, M. J. Wobl. 

TRADE MARKS. 

39,619 
39, 620 39,621 
39, 617 
39,616 

Beer, ale, and porter, Bachmann-Bechtel 
Brewing Co. . .  . . . . .  _ . . . . . . . . . . . . . . . . . _ .  70,905 

Beer, stout, and malt extract, Stroh Brew-
Ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,922 

Blue, laundry, J. & J. Colman, Limited . . , ". 70,843 
Boller cleaning compounds, H. D. Wolcott . .  _ 70,868 
Boots and shoes, leather, Williams, Hoyt & 

Co_ _ _ . .  _ _  • _ . . _ . . .  _ _  . .  _ . . . . . . . _ _  . . . . . . . .  70,903 
Candies, cream mixture to be used in manu-

facture of, V. F_ Barbaro _ • . • . .  _ _  . _ . .  _ .  70.906 
Capsules, R. J. Gates . . . . .  _ _ _  . _ . . . . . . . . . . .  70,844 
Carpets and rugs, Lister & Co. , Ltd . _ . .  _ _ _ _  . •  70,889 
Chocolate, nougat bars, Fenn Bros. . . . . . . . . .  70,918 
Cigars, A. H. Sprung _ . . . . . . . . . .  _ _  . . . . . . . . .  70,917 
Cotton goods, bleached, Deering Milliken & 

Co. . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . .  70,876. 70,877 
Cream tor massage purposes, peroxid, Forest 

City Chemical Co_ _ . . . . .  _ . .  _ . _ . . . . . . . . .  _ 70,843 
Cream, toilet, A. A_ Vantine & Co . . . . . . . . .  _ 70,841 
Curtains, and lace and muslin for making 

curtains, window, Martin Manufactur­
ing Co. . .  . . .  _ . _ . .  _ . . . .  _ . . . .  _ . . . .  70. 891, 70,893 

Edge tools, certain, Schwabacher Hardware 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,864 

Electric batteries, Norvell-Shapleigh Hard-
ware Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,913 

Electrical supplies, certain, Ajax ,Line Ma-
terial Co. _ _  . . . . . . . . . . . . . . . . ' "  . . . . . . . . .  70,904 

Fertilizers, Virginia-Carolina Chemical Co . . .  70,902 
Flavoring syrups, To-Ko Co. . . . . . . . .  _ _  . _ . .  70,919 
Flour, pancake, E. R. Palll & Co . .  _ . _ . . . . . . •  70,909 
Flour, potato, Scandinavian Importing Co . . . •  70,916 
Flour. wbeat, Hogan Milling Co . . . . . .  _ .  _ . •  _ .  70,910 
Handkerchiefs. International Manufacturing 

Co. _ . . . . . .  _ . . . . . . . _ . . . . . . . . . . . . . .  70,882, 70,886 
Heating apparatus, certain, illinois Malleable 

Iron Co. . . . . . . .  _ . .  _ . . . . . . . _ _ _  . . . . . . . . .  _ 70,881 
Hosiery, A. B. Andrews Co. _ . .  _ . _ . . .  _ . .  _ _  70,869 
Hosiery, Davis Hosiery Mills . . . . . . . . 70,874, 70,875 
Lamps, incandescent electric, Novelty In-

candescent Lamp Co. . . . . . . . . . . .  \ . . . .  " 70,914 
Lime for fertilizing, M. J. Grove Lime Co . . 70,890 
Medicinal compound, Alkalol Co . .  _ .  _ .  _ _  . _ .  _ 70, 850 
Metal polishing compound, O. & E. Siersema 70,865 
Naphtha, benzin, and gasole-ne, Texas Co . . .  70,901 
Oil, cotton seed, McCaw Manufacturing Co. , 

70,911 ,  70,912 
Oil, Italian olive, E. Russo . .  _ .  _ . . . .  _ . . . . .  _ 70,915 
Oil. IInsced. Minnesota Unseed Oil Paint 

Co_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70,895 
Oils and greases, illuminating a.ud lubricat­

Ing, Galena Signal Oil Co . . . . . .  _ . . . . . . .  70,878 
Paint and varnish remover, liquid, Anthra-

cite Manufacturing Co . . . . . . .  _ . _ _  . . . • • •  _ 70,870 
Paints, Minnesota Linseed Oil Paint Co. _ . .  _ 70,894 
Paints, etc. , reducing spirits or thinner for, 

Cbarles H. Moore Oil Co . . . . . . . . .  _ . _ _ _  . 70,908 
Post hole diggers, Hemy Disston & Sons . . .  70,859 
PQwders, foot , .  J. H. 'Vurthmann . . . . . . . . • . .  70,849 
Razors, Durham Safety Razor Co . . . . . . . . . . .  70, 855 
Razors and razor blades, Gillette Safety 

Razor Co. . _ . .  _ _ _  . . . . . .  _ . . . . . . . . . . .  _ . 70,856 
Receptacles. certain, Atlantic Stamping Co. 70, 872 

SEALED PROPOSALS. 
PROPOSALS FOR MECHANICAL EOUIPMENT. 

Marine Corps. . Quartermaster's Office, Wasbington, 
D. C'b 

October 2, 1906_ Sealed proposals, In dU811Ciite; 
�1I1�, 'i;tl��n .. ti�A�I�
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Mechanical ;Equipment in Extension U D." Depot of 
Supplies. llOO South Broad Street. Philadelphia. Pa. 
f.f�J:�fl'J:l,::' Celanot�I�:E

e
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master, 1100 south Broad Street, PhlJadelphla, Pa., 
Messrs. Rank.in, Kellogg & Crane, 1012 WaJnut Street, 
�e��:��W:
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informalitiea. F. L. DJ£NNY, Colonel, Quartermaster, U. S_ M_ C. 

WAN T E D  
A Practical, Patented Hose Supporting Device 

Address with full partloulars 
S USPENDERS, BOlli: ')'73, New York 

��MII:U�1"1 Corliss Engines Brewers' lind Bottlers' Machinery THE 'VILTER �FG. COo, 899 Clinton St .. Milwaukee, Wis. 

MODELS 01: E X P E R I M E N T A L  W O R K .  
Inventions developed. Speolal Yachlnery. 

E. V. BAILURD. 24 Frankfort .Street. New York_ 

RUBB ER EX'pert Manufacturers 
FIDe Jobbing Work 

PARKER, STEARNS oi CO •• 228.229 South Street. New York 

E L EC T R I C  G O  0 D S.-BII>" Cat. 3 cts. Want 
Agents_ Ohio Electrio Works. Cleveland, 0_ 

K O :E: FT &. C O M PA N Y  Die Kakere, Mach.nIAt. and Machinery ButJde:r8 120 Michigan St., Chicago, U. S. A. 

MODELS t o  I N V E NT I O NS P E R F E C T E D  U N I O N  M O D E L  W O R K S  & GEARS E» 1 9 3  S o CLARK S ,  C H ICAG O .  

MODELS 01: EX PER I M E N T A L  WORK 
Gears; tiles. Tools, Novelties manufact'd� M .  P. SCH E L L ,  1759 Union Street. San Francisco 

When you've eaten my saulKl� 
�����!:a

a
l�::h:&��uif:e rec:n 

��ck�d
i
�:C;: sl���;e le��i�:jo�t;: 

make sausages and cure hams :md 
bacoc bett�r "than anyone else Uft. 

The little milk·fed pigs that go into my sausages are raised ell my 
neigh l)ors' farms, and I kaow tbey'J'e 
pure, heslthy stock. The spices are gtound right here - that's Soil my 
sausages contain, except salt. No 

preservatives, no adulterants, no fillerS. 
If your croceI' cannot "upply you, 8end me hi. nam�, and I will "end you my 

����: 4 Lbs. $1'!9 Express Prepaid 
(,1.4-0 West of Kamas and South of Tennessee) 

Money bacJ[ If not satisfied. Write me. MILO C. JONES. 
JONES DAilY PARM, P.O_ Box 625, Fort Atklnson,WIII-

M D O R E  Specl1.l1 l\LlC'I lmerv•  Dle�,  Tools Mod !:' l :'.,  M e t a l "; jJet:la Jt ll·� .  I n v entwIIs perfect�,i .. C O .  IUULI'IIS "u,d F r a n k l i n  !iO,tl'eeh, ( bl('ngo. l'. �.  ! ,  

D I E  M O DELS SPEC I A L  
W O R K  T O O L S  M AC H I N E R Y  

I f  m a d !'  l ll lll E'LtJ WI' C-all llla K: e  I t .  
"' \ l I U :\ A L  !iii:. T \ :U P [ ' f. _"- :\ U  I : J1 E{'T IU('  " O n l,- "  t :,:{.  t ;-.!l �. Jefrl'r�OIl  �t  I't c t .  ( h i t· l I!!""u. I I I .  

Electric Dynamos and Motors 
Send for Catalogue .A{o. 4S 

KESTER ELECTRIC CO. 
Terre Haute. Ind •• V. S. A. 

Remedy for certain diseases, C. W. Braun· M e c h a n i c a l  D r a w i ctl d i kl lich . _ . . •  _ . .  - _ . . _ _  . . . . . . _ _ _  . . . . . . . . . . . . 70,842 ' made. H. C. Karson. Roomn�� 39''6�rtlrnar St�
u
J. V. HAVE YOU AN IDEA ? 

Remedy for certain diseases • .  T. M. Say- "FLY," the National Aeronautic Magazine, olfers $1.1XJJ man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,847 T I h Circular ITee Wonde,ful for it_ Send ten cents for November issue to Lawson Remedy for certain diseases, J. W'o Stover. 70,848 

e egrap y autom&tic te�hel'. '5 stylfS & Kelley, Publishers, Betz Building, PhiJadelphia, Pa. 
Remedy for certain diseases. R. Ray . . . . . .  _ .  70,852 *2 up. OMNIGRAPH 
Rem
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��� _ ���� 70,898 f .. �·.itst�; 5ii

e�::::�: ELECTRO MOTOR, SIMPLE, HOW TO 
Remedy used Internally, liquid. O. M. Otto. 70,846 make.-By G. M_ Hopkins_ Description of a small eleo-
Rubber hose, Pennsylvania Rubber Co . .  - - - - 70.896 .. D OLLA RS & SENSE " FREE. f�� �������:i:gd'::�e 

c�n:�f.fr�h'I�t\�ii�fb� S:i��';; Saw-sets. Henry Disston & Sons . . . • • • . _ .  _ . .  70,862 " DOLLARS & SENSE " (COl •. HUNTER'S GREAT with advantage by a current derived from a battery, and Saws, Henry Dlsston & Sons, BOOK) free with ADVERTISERS MAGAZINffi one which would have sufficient power to operate a foot 
ScreW-drivers, Henry DI���::' �OS

8
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�l:� Sheet metal ware. certain, Atlantic Stamp" magazine free. ADVERTISERS MAGAZINE, 756 Como' !CAN SUPPLEMENT. No. 6 4 1 . Price 10 cents. To be Ing Co. . . . .  _ • . . . . . . .  _ . . _ _  . .  _ . . . . _ .  _ • • •  70 , 851 merce Building, Kansas City, Mo_ . had at tbis office and from all newsdp,alers. 

Sheetlngs, Jackson Mills . . . . . . . . .  _ . . .  _ _  . _ _ _ _  70,887 
Silk piece goods, L. & E. Stirn . . . . . . . . . . . . . 70,900 
Silk taffeta in the piece, -black, Holmes 

Silk Co. . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . .  _ _  70,921 
Soap. W. M. Griffin Co . . . . . . . . . . . . . . . . . . . . .  70,867 
Soap in paste form. Bartels Manufacturing 

Co. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,854 
Soap, perfumed toilet, A. & F. Pears Lim-

Ited _ . . _ _  . . . .  _ . . . . . .  _ . . . .  _ . . . . . . . . . . . . .  70,853 
Stoves, furnaces, and hot-air heaters, I. A. 

Sheppard & Co . . . . . . . . . . . . . . . . . . .  _ _ _ _  . .  70,899 
Textile fabrics, cotton, Coventry Co . . . . .  _ _ _  70,873 
Toilet preparations, certain, G. F. Smith _ _  . 70,866 
Turpentine substitute, Painters Products 

Co_ _ _ . . .  _ . . . . . . . . . .  _ _  . . . .  _ . . . . . . . . . . .  _ _ 70,897 
Twine, Ashaway Line and TwIne Manufac-

tnrlng Co. . . . . . . . . . . . . . _ . . . . . . . . . . . . . . .  70.871 
Washing machines, Horton Manufacturing 

Co. _ .  _ . . . . . . .  _ _  . . . . . .  _ . . . . . . . . . . . . .  _ . . . 70,880 
Waterproof dressing, liquid, Grand Rapids 

Veneer Works . . . . . . . . . . . . . . . . . . . . . . . .  _ 70,879 
Waters, artificial mineral , W. T. Wagner's 

Sons _ . . . . . .  _ _  . . . . . . . . . . . . . _ . . _ _  . .  _ _  . . . 70,920 
Whisky, straight, A_ Bloom _ • • • • • • • • • • • •  _ _ _ _  70,907 

LABELS. 
"AmerIcan Breakfast Cocoa," for cocoa, J. 

Satleln . .  _ . .  _ _  . . . .  _ . . .  _ . . . . . . . . _ . . . . . .  _ 14,397 
"Cold Water Glue," for cold water glue, J. 

Ponton . . . . .  _ . . . . . .. . . . . . .  _ . . . . . . . . . .  _ . . .  14,404 
·"Dr. I.  H. Lewkowicz's Antiseptic Tooth 

Brush, " for tooth brush, I. H. Lewko-
wicz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,399 

"Dr. I. H. Lewkowicz's Antiseptic Tooth 
Powder." for tooth powder, I. H. Lew-
kowicz . . .. . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . 14, 398 

"Frost Queen Skin Balm," for skin balm, 
W. Blckmeler . . . . . . . . . . . . . . . . . . . . . . . . . 14,400 

"Gen. Hazen, "  for cigars, A. Valdes . . . . . . .  14,395 
" Kumfort," for corset laces, H. Gitterman & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,407 
"Macrum's Celebrated Liniment," for a lini-

ment for man and beast, C. Ritter . . . . .  14,402 
"Milne's Caro-Balsam Hair Restorer, " for 

bair restorer, H. Milne . _ . . . . . " . . . . . . .  " 14. 401 
"Night" "Morning" "Day, " for ladies' hair 
"Ox;d
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carbohydrates, E. C. Getsinger . . . . . . . . . .  14,403 
"Self. Closing," for cigarettes, E. A. Condax & Co . . . .  _ - _  . . . . . . . . . . . . . . . . . . . .  _ . _  . . .  _ . 14,396 
"Sure Proof." for hosiery, Plant & Co . . . • . •  14,408 
" The J"ig-Saw Puzzle Picture,"  for picture 

puzzles, M_ Rubens_ . .  _ _  . . . . . .  _ . .  _ _  . . . . _ 14,405 

PRINTS. 
"Automatlc-Nlckel-in-the-Slot Shoe Shining 

Machines." for shoe-shining machines; 
International Machine Corporation . . . .  _ . _ _  2,364 

"B. V. D. Loose Fitting Sleeping Suit ," for 
men's sleeping garments, B. V. D. Co . .  _ 2,360 

uCarvel Whiskey,"  for a blend of straight 
rye whiskies, J. A_ Bokel Co. of Balti-
more • City . . .  _ . . .  _ . . . . . . . . . . . .  _ _  . . . . . . . .  2,357 

" Don't Say Flour," for Hour, Washburn 
Crosby Co. . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . 2,358 

"Double Service Suits, " for suits of ' boys' 
clothing, L. S. Plant & Co . . . . . _ _ _ _ _  . . . .  2,359 

"Flirta tion and Fortuna Backs. Congress 
Playing Cards," for playing cards, 
United States Playing Card Co . . . . . . _ . . .  2 , 362 

" The Godiva, "  for ladies' riding habits and 
skirts, S. & S. GoldberJ< . . . . . . . . . . . . . . . . _ 2 , 361 

"U. S. A. Pencil Case, Useful School Ar-
ticle, for pencil case. E. PearL _ _  • _ . • .  _ _ 2. 363 

A printed copy of the specification and drawIng 
of any patent In the foregoing list, 01' any patent in print Issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 

Three Great Stories 
THE CUB REPORTER-By Rex E. Beach. ( Our 

Fiction Editors call this the strongest story of the year.) To 
all the mystery of a swift detective story is added the warm 
human qual ities of an attractive boyish hero. It will rank as 
one of the few perfect newspaper stories-all motion and speed 
like newspaper life itself. It is a story that falls into place 
with Richard Hardi ng Davis's " Gallagher " and Jesse Lynch 
Williams's " The Stolen Story." 

McGENNIS'S . PROMOTION-By Rowland Thomas. 
With a vivid story-telling gift the author has effectively dramatized 
" The White Man's Burden " and expressed it in human terms. 
He pictures the natives, part devil and part child, reaching out 
beseeching hands to the strong White Man who is in charge of 
their little cross-section of chaos, and when the call comes to him 
to go to a larger job his people are broken-hearted. But most 
broken-hearted are the tiny girls whom he has been teaching and 
to whom he has been telling stories. 

HE ALSO SERVES-By O. Henry. A tale of a heathen 
god, dead and turned to �tone, who comes to life as his beloved 
approaches. The scene is laid in a ruined temple on a far-off 
island, and has an undertone of rom ance and dead religions-and 
yet it is told in Bowery cocktail slang. It gives the effect of a 
funeral march played on a banjo.  I t is just  one more of 
O. Henry's perfect stories, wherein he strikes the bull 's-eye while 
he is looking the other way and shooting over his left shoulder. 

Illustrated by noted artists, these stories will be published com­

p"lbte in the November Fiction Number, issued October 31, and 
on sale everywhere during the entire month of November 

for Ten Cents 

MUNN 6. COMPANY ��;::- Address Munn & Co o ,  361 Broadway, New C ollier 's  Publisher. of Sclentlfic Americaa .. e��� :::e�:. t�ain.:':�I�:S 
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IE MANUFACTURE- MOuLDED AND 
' SPECIAL- RUBBER GOODS OF. EVERY 
DESCR I PT ION, AND CAN FURN ISH 
ANY SPE.CIAL RUBBER ART ICLE 

TQ 'fOUfLSATISf8CTI9Ni,-----

\ 

-\\tUING1PACKbVc." 
CHAMBERS STREET.�b 

[W ,YORK;--

SOERZ 
B I N O C U LAR 

"PAGOR" 
The smallest and newest PRISM GLASS 

made. Has not its Equal. Possesses extraordinary 
sharpness and clearness. 

Descriptive catalogue sent on request. 

C. P. GOERZ AMERICAN OPTICAL CO. 
5 2  Union Square. E •• New York CHIC \ GCl, ILL. SAX FRAXCISCO, CAL. 

1514 Heyworth Building 703 Claus Spreckels Building 

DECARBON I ZER 
cbemically removes carbon from 
cylinders, piston rings aDd valves. 

INCREASES PO WER 20 PER CENT 
Volatilizes carbon, in which form it passes 
out lhru exhaust. Iujury to lu etal 
l��!)?t�::���m!f:������tri���s

c
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a
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Write to-day tor particulars. 
General A ccumulator 6:. Battery Co. 

128 Seeond Street, Milwaukee. Wis. 

The 
"MOTOR OF MERIT" 

Honestly Built 
Honestly Sold 
2. 4 . 8 ,  1 4  H . P. 

They are made for the man who wants the best. 
Cushman Motor CO. 

ZCZ6 N. St . •  Lincoln,  Nebr., U.S.A. 

LvrKf� 
TAPES AND RULES 

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

Catalog No. 16. 
L U F K I N  R U L E C O. Sag i naw, M ich .. U .  S. A. 

�ew York and London. 

•lVBRI(4TlSS::: 
, ANYTHINfi S�t'tll 15- :1. 1  S . C L I "'TO N ST. 

C.K B l S 1Ya co fL"::��ff.US-A 

Scientific America.n 

THE STANDARD PAPER FOR BUSINESS STA TIONER Y-"LOOK FOR THE WATER·MARK " 

Just as every intellectual man appreciates i ntel ligence, 
every man that u ses fine business paper appreciates every 
other man's use of it. 

is a sort of passport among the best business circles. It 
proclaims the fel lowshi p of the su bstantial and the refined. 

That it pays always to use OLD HAMPSHIRE BOND for commercial stationery is 
the testimony of pmdent business men. Prove this for yourself-let us give 
you the OLD HAMPSHIRE BOND Book of Specimens. It contains suggestive 
specimens of letterheads and other business forms, printed, 
lithographed and engraved on the white and fourteen colors of 
OLD HAMPSHIRE BOND. 

H a m ps h i re Pa p e r  C o m pa n y  
The only paper makers in the 'World making bond paper exclusi'Uely 
S o u t h  H a d l e y  F a l l s ,  M a s s a c h u s e t t s  

MADE " A  LlTTLE BETTER THAN SEEMS NEOESSAR Y "-"LOOK FOR THE WATER-MARK " 

Investigate 

THIS country is building a powerful an� efficient Navy. It needs n:an! 
experts to operate the guns and machinery. The modem battleship IS 

a Hoating workshop, in which nearly every trade and craft is represented, and 
a high order of technical ability is required of the men who compose its crew. 

The navy must secure its skilled mechanics from the trades or train 
them at its own expense. It maintains for this purpose Classes for Electricians, 
Artificers, Machinists, Seamen Gunners, the Clerical branch, the Hospital 
Corps, Ships' Cooks, Bakers, etc. 

The instruction given is practical, and intended to prepare a young man 
In a short time to go on board ship and work at his trade, putting into practice 
what has been taught. Advancement and increased pay usually comes as 
soon as you are fitted for. higher rating. 

Each trade has a separate co�rse of instruction. Your pay begins 
when you enter, and is usually increased upon completing the course. If you 
are interested in improving your condition, and are between 1 7 and 35 years 
old, you should' make inquiry immediately at a Navy Recrui�g Station. or 
write for booklets, saying what trade you intend to follow. 

Bureau of Navigation , Box 39 
Navy Department Washington, D. C. 

Prodaces . pare white. power/ul steady II gbt, ls absolutely safe, and brllbter than electricity or acetylene-cbeaper Ibaa 
kerosene. NO GREASE, DIRT. SMOKE OR ODOR. Makes .a" : 

barns its own .gas. Made in over 100 dlffereat stylea. En.,. 
lamp warranted . . Write fer catalol. Agents Wanted. 

THE BEST LIGHT CO., 87 E. 6th St., Canton, O. 

E"erythlng tor the 
A U TO M O B I L E  

Wrl� 1909 Advanee Catalog Sheet!! 

:::�E�O��s.; lIJ.����?O�� An'tolmO,bille SUpply Dept. 01 
Street. OmahA, Nehruka 

HALF 
PRICE 

T o  Clean u p  Surplus Stock 
Semi Annual 

C L E A R I N G  S A L E 
OF 

AutolTlobile Supplies 
and Accessories 

Send for Flyer No. 18 
NEUSTADT AUTOMOBILE 6: SUPPLY CO. 

393Z Olive Street St. Louis, Mo. 

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 sample copy. 

THE ENGINEERING NEWS PUBLISHING CO. ,  2 1 4  Broadway, New York 

OCTOBER 24, 1908. 

C OLD GALVAN I Z I N G .  
A M ER I CAN PROCE S S . N O  R OYA LT I ES. 

5AMPLE5 ANo i NFORMATION N APPLICATIO N .  
N I C K E L " D  
Electro- Plat ing 

Apuaralo8 aoa  Material 
mE 

Hanson & V a n W i n k l e  
Co., 

N' e,�· n. 1' l  .. .  � .  J .  
28 & 30 S.  Canal St. C b t CRR'O. 

.... - - I. �. C. -� 

Gasol ine Engines 

ItI A K E  C ERTA I N  OF Y C I l;R PO WER J. H. r. enlotlnes are dependable, easily cODtrolled, 
economical of fuel, and require the minimum of 
8'ttelltion. " 

l'horOUllh factory tests and a guarantee from a 
company that cannot afford to send out engines 
that prove failures make you safe. 
���I��"n'l�n����:�l!, ���
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C:':;;ents or write for catalog. 

I NTERNAT I O NAL HARVESTER C O .  OF A M E R I C A  
(Incorporated) 

t 5 Ha,vesler B ldg . ,  Ch icago , U. S. A.  

New British Patent Act 
RE S  P 0 N S I B L E manufacturing firm 

operating large, . up-to-date brass and 
copper rolling mills in Birmingham , Eng . 
land, is open to receive proposals from 
owners of American Patents protected in 
Great Britain, ·for the production of any of 
the under-noted articles or machines : 

Blanking Machines. 
Cupping Machines. 
Drawing Presses. 
Power Stamping Machines. 
Cartridge PierCing Machines. 
Heading Machines. 
Indenting Machines. 
Bullet Machines of every de. 

scription. 
Cuttlng.off Machines. 
Automatic Feeds for :the whole 

of the above. 
Machines for the Manufactnre 

of Explosives. 
Paper Tube Rolling Machine for 

Sporting Case Work . 
Paper Tube Polishing Machines. 
Rivet and Nail Machines. 
Detonator Machinery . 
Wire Covering Machinery. 

Apply in first instance to 
J .  H .  L A U & 0 0 . 

P. O. Box 580. New York City, New York 

ALL THE NEWS OF 
MOTI ON PI CTURES 

���\uru': r�� l��fn�l����r�� 
the trade. 
Best Medium for Advertisers 

Wc per copy, $2 per year. 
MQVING PICTURE WORLD 
125 E. 2ad St.. New York City 

A UTOltl O B I LES (new), high grade, can be bought from us positively cheaper than manufacturers' 
prices. We buy for sPOt cash i wonderful what ready money will do. We apply and carry out tbe same arllu. 
ment relative to second-hand cars. You can Dot afford 
to overlook our offers. Send for Jist. Also ask for our 
b:Wal��:«r C:����5�gm�ih 1�e

o
fl���rI�1bci c���i'ri\� 

satlB�ed wit h the Ilo( lds. For reductions In the price of 
tIres, tbe best quality of fresh goods, we bave no equal. 
'Times Square Automobile Company. lar�e8t dealers in 
new and second ba·nd a.utomob1les in the world, 1599 
Broadway, New York ; 1332 Michigan Ave .. Cblcago. lll. 

ATT E N T I O N ! 
AUTO M O B I LE OW N E R S 

We have on band tbe followlnll Divided Wind Sblelds of our own make, t bat are in perfect. order, but for 
some reason have been returned for credit. To close 
tbem out we will sblp at tbe following prices : 

1 All Bra88 8<!hl l d bnck for '08 Ps(>'k ard, - 'S 6 
1 All Hralll8 S(·hUdbnek for '01 J'a(·).:nrd, 8& 1 for Bie �tx Steovelll�,·Duryen. S4 1 for '08 l\lodel " I "  L o(>omobUe, .. - 86 1 M:&�fc'L�ny Ff�lt8h�d �eee�er !or �od 

.. 
el 1? 

26 1 Bee(!'her for Model " B "  Studebaker, - 24 

Fourteen others of oUr own make aDd ehzht other 
makes from �20 to '35. Write and give style of car and 
see if we cannot fit you out. 
T HE Ll1tlOUSINE·CARltIA GE M FG. CO. 3�1� Itlichilran Ave., Chicago, III. 


