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ACCURACY. AND UNIFORMITY IN ELECTRICAL 
STANDARDS. 

The purchase and sale of electricity for power and 
light are matters of such every·nay iJIlPortance, that 
to define in clear and unmistakable terms the quan· 
tities by which current is measured commercially as 
well as scientifically' would seem a most necessary 
duty. These quantities depend upon fundamental 
units, whose definitions must be stated with scien· 
tific accuracy and precision. It is for this reason 
that the International Electrical Conference, which 
assembled at London on October 12, possesses an in· 
terest which transcends that of most learned bodies. 
While it was not the object of the conference to for­
mUlate laws, yet by making certain definite recom­
mendations for the legal definition of the units, and 
tor their practical realization at national and other 
laboratories, progress was made toward a uniform 
system of international standards. In electricity, as 
distinct from weights and measures, there is not only 
a single and logically evolved system, but a substal'l' 
tial harmony of electrical units and standards among 
the civilized nations of the world. Scientists and 
testing bureaus co-operate to achieve accuracy and 
unanimity in the definition and reproduction of elec­
trical units. Of such accurate definition of the fun­
damental units there has been a constantly increasing 
need. As Prof. Warburg, a German delegate to the 
recent conference, stated, the practical units of cur­
rent and voltage have been realized with an accuracy 
that has tripled in the last three years. 

With precision of definition and construction of 
standards comes of course gr,eater uniformity of prac· 
tice in both science and industry; and the recent 
conference was called to clear up doubtful qllestions 
and to bring about a deSired uniformity. It hardly 
could be expected that recommendations of a novel 
or radical character could be adopted; yet at the same 
time, from the general discussio� and the resolutions 
passed, it is apparent tllat something was accom­
plished, and that in the ' future a greater and more 
�eneral uniformity will ensue. The resolutions· of 
the conference, it must be understood, must be leo 
ported to the nations participating, and be duly legal­
ized just as in the case of standards of'ierlgtli and 
capacity. While the resolutions decided that the 
magnitude of the fundamental electrical units should 
.00 based on the electro-magnetic system of the Centi­
·meter·Gramme-Second system, and that the ohm, volt, 
and ampere should be defined in terms of this sys· 
tern, yet, as a system of units representing the,7above, 
.and sufficiently near to them to be adopted for the 
purpose of electrical measurements and as a basis 
for legislation, there was recommended the adoption 
·(If the international ohm, the international ampere, 
.and the international volt, which were duly defined. 

In discussing the definitions, considerable differ­
oence of opinion developed, as was anticipated. Natu· 
Tally, the ohm was taken as the first primal))" unit, 
and it was defined as the resistance offered to an 
unvarying electric current by a column of mercury 
at the temperature of melting ice 14.4521 grammes in 
mass, of a constant cross sectional area, and of a 
length of 106.300 centimeters, the resistance to be 
determined according to precise specifications. A 
proposition to make the length of the column exactly 
cne meter and· correspondingly cut down the mass of 
the mercury was reSisted, on the score that the ohm, 
like the prototype meter and kilogramme, should be 
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fixed and unvariable and not subject to adjustment, 
though of course the true standard could be deter­
mined from time ,to time with' all possible preciSion. 
Despite the opposition of the American delegates, the 

,ampere was taken as the second fundamental unit, 
. and was defined in terms of a mass of silver (0.001118 

gramme) deposited in a second, and the volt was 
defined in terms of the ampere and· ohm. A defini· 
tion of the watt as the unit of power with the value 
10,000,000 in terms of the C. G.' S. system, or the 
energy expended per second by an unvarying current 
of one international ampere under an electric pressure 
of one international volt, was passed. 

Of equal interest were the recommendations for 
realizing these definitions by 'giving the specifications 
for working methods. For the ohm there is the de· 
tailed description of the mercury column and its use. 
For the measurement of current, a current balance 
is staiidarilized by comparison with a' silver volt· 
meter, or by the use of a Weston normal, or saturated 
cadmium cell, whose electromoUve force had been 
determined in terms of the international ohm and 
ampere and of a resistance of known value in ohms; 
and finally the international volt is to be determined 
by the· difference of potential of a coil or by the use 
of a Weston cell whose E.M.F., when set up accord­
ing to specifications, is provisorily accepted as 1.0184 
volts. 

The conference recommended that the best method 
of securing future uniformity would be the estab· 
lishment of an international electrical 'laboratory in­
dependent of any national laboratory or bureau, whose 
duties would be the keeping and maintenance of the 
electrical standards, in much the same manner as the 
International Bureau of Weights and Measures, which 
with its laboratory at Sevres near Paris has exerted 
such a valuable influence on science and industry. As 
the realization of such a propOSition would be a 
diplomatic rather than a scientific undertaking, it 
was decided to establish immediately a permanent 
committee of fifteen scientific men, to be appointed 
by Lord Rayleigh, the president of the conference, 
to advise as to its organization, and to supervise any 
new work or matters unfinished by the conference. 
This committee is also to consider the important 
question as to whether the powers and functions of 
the International Conference of Weights and Meas· 
ures could not be enlarged, so that under its most 
efficient organization electrical laboratories and in· 
vestigations could be maintained and administered in 
preference to founding a new international institu-. 
tion. At the same time, however, it was the opinion 
of the conference that the proposed permanent com· 
mittee should be retained as a distinct body, which 
should meet at different places in succession. The 
taking over of work on the electrical standards by 
the Bureau of Weights and . Measures, as has been 
proposed, would be a most excellent measure; for it 
has been of the greatest usefulness, both to the na· 
tions supporting it and to the scientific world in 
general. In any event, the spirit of international 
co-operation as regards electrical units and standards 
has been so manifest in the past, that the measures 
proposed by the conference without doubt will lead 
to a greater uniformity, as reflected in the laws. and 
practices of the Civilized nations of the world. 

THE TACTICAL VALUE OF TORPEDO CRA::rT. 
The United States' navy has under construction four 

torpedo-Qoat destroyers of 9.02 tons fulHoaddisplace­
ment, and Cortgre8s 'itt its last session:' provided for 
ten more vesselsuf, i;,his generlll typ�, w.hich will probe . II ·" . " . 
ably be betw'eep.- "1,000' :and 1,200 ton'S rull·load dis· 
placeruent. We" ·:arso ,have ·under (l'Ohstruction eight 
,sUbmarine boats, ';;'nging. in diSPlaceme�t from 274' 
tons to 500 tons when 'submerged; and Congress at 
its last session" authorized the building of eight more 
submarines, at a total ou�lay of not mo're than $3,500,-
000. These boats will probably have displacements 
of not less thaiI 400 tons when fully submerged. 
As can be seen, the "destr6ye)1f!l'" and the submarines 
represent a very material increase to aur torped.o 
craft, and the question is: In the light of experiments 
and maneuvers abroad, which type, the surface or 
the underwater boat, is likely to give us the better 
defensive return for the money expended? 

Apart from the unquestionable offensive powers of 
the torpedo, per 8e, modern developments in the form 
of turbine propulsion, superheaters, and more accu· 
rate gyroscopic gears have added very materially to 
the range and the directness of travel. As a result, 
both the 18-inch and the 21-inch torpedoes have much 
longer effective ranges; the 18·inch being able to 
run 1,800 yards at a speed of 35 knots, while the 
21·inch torpedo is able to cover a distance of 4,000 
yards at a speed of from 26 to 27 knots.' Search· 
lights as now installed upon modern naval vessels 
cannot be safely counted upon to pick up a low-ly­
ing torpedo craft at a distance of much over 1,500 
yards, and it is therefore plain that the modern tor· 
pedo outranges the reach of the searchlight. Surface 
torpedo boats and destroyers are not exclusively de-
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signed for the use of torpedoes. . Each of them' car· 
ries a fairly considerable armament of rapid·fire guns, 
and it is evident that their torpedoes are essentially 
instruments of opportunity, and that that opportunity 
can come chiefly at night, and then under conditions 
more or less limited . 

Extensive experiments conducted abroad have proved 
the utter impracticability of a successful daylight 

. attack; the torpedo vessels being theoretically de­
stroyed by the rapid-fire guns long before getting 
within torpedoing range. Accordingly, night attacks 
have become the object of mest serious study, and 
with some measure of success. 

During some recent maneuvers in the British navy, 
a problem of this sort was set the division commander 
of a flotill4 of torpedo destroyers: A squadron of 
cruisers and battleships was sent to sea at night, and 
a division of destroyers, not informed of the where­
abouts of the ships, was 'ordered to hunt them down 
and to attack them by means of torpedoes with collap� 
sible heads. The torpedo was to be considered prop­
erly fired only when it had struck the hull of a desig· 
nated ship; the captain of each torpedo craft being 
obliged to name the vessel chosen by him for attack, 
and to identify his vessel before firing the torpedoes. 
The net result of this experiment was that the tor­
pedo boats discovered the vessels anfl. were able to 
make their attack before their presence was observed 
by the battleships and cruisers, but not a single tor· 
pedo struck home, and no commander was able to 
state which of the enemy he had endeavored to hit. 
'In order to strike a moving target, the torpedo must 
be so aimed that due allowance shall be made for 
the enemy's speed and the direction in which he .is 
moving. These two elements in the triangle of' fire 
are hard enough to estimate in broad daylight, and 
the difficulty is accordingly. magnified by darkness, 
while atmospheric conditions. and any dimness of 
light will make it hard t6 idertify even well-known 
vessels. The results in the foregoing maneuvers need 
occasion no surprise, but they do point significantly 
to the desirability of'securing some means of getting 
within torpedoing distaIice within the ranges of day­
light, when the probabilities of successful attacks 
give ample reason of being for torpedo vessels. It 
is thus seen that the surface torpedo boat is prac� 
tically denied the chance of doing effective service 
during the daytim,e, while at night, except under lim· 
ited conditions, she is a menace to both friends and 
foe, unless by some rare chance she be able to get 
safely within striking distance, and then to make 
sure that her target is the right one. The blinding 
effect of the searchlight is all too well known, and 
with a watchful foe so guarded, the opportunities of 
reaching a moving, enemy are few and far between, 
because her speed and direction of motion can only 
be guessed at roughly. 

The .submarine. torpedo. boat seemS ·to be the logi­
cal solution' of the problem. .Df cO)lrse, their prob­
lem is the;same as that 'of the surface boat, so far 
as propel'ly: t?alculating the direction In which the 
torpedo shall 'be aimed in order to compensate for 
the rate and direction in which the enemy is mov­
ing; but this is capable of solution through the m,e­
dium of a proper observing instrument or periscope, 
and, again, this is an optical task which the Italians 
are said to have s)l,ccessfully accomplished. ;',. 

UndoubtedJy, underwater boats of the future 
will be I'U�ided into two broad classes; . those for 
harbor and coast defense in the more restricted 
sense of the terms and those for offshore, or sea.­
going purposes; the mission of the latter boats 
being n�t only to keep an enemy well to sea and 
beyond bombarding range of their guns, but also to 
��1>any a battle squa�ron at a good cruising spe�d, 
and constitute its outlYIng defense when those shIps 
are anchored in an. unfortified port or improvised 
coaling base. Upon the resumption of the squadron(s 
cruise, the subma'rines ':will be discharged of their 
duty of defense, and follow along· 'in the rear of tile 
bi� shiPs. SuClh;'would be the principal services of 
the seagoing submersible of displacements ranging 
from 300 to 600 tons, while the boats for strictly ha,r· 
bor and

· 
inshore protection would be craft of 200 tons 

or less, capable of holding their' positions submerged 
for a maximum period of probably twenty· four hours. 
The seagoing submersibles would nat'Irally have to 
have speeds of fully 15 knots an hour upon the sur­
face, and a cruising endurance at a 10-knot clip of 
quite a thousand miles. This is not calling for any· 
thing extraordinary in view of what has already been 
accomplished. 

Reviewing these conditions in the light of the most 
recent experience abroad, may it not be justly claimed 
that we would do wiser by adding more to our :flo· 
tilla of submarine vessels, and making of our destroy· 
ers craft of much larger displacement, so that they 
may properly serve the purpose of "scouts," for which 
a field 'of valuable dllytime service does exist; make 
ing their torpedo equipment of secondary importance, 
and recognizing their chance of possible usefulneSliJ 
to be that of a remote 'opportunity? 
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ENGINEERING. ELECTRICITY. SCIENCE. 
New South Wales has reason to be proud of the fact The rack and pinion railway of the Interlaken-' A bulletin issued by Harvard College. Observatory 

that during the past seven years out of a. total number ,Lauterbrunnen-Wengern Alp-Grindelwald is being con- says that Prof. E. B. Frost, director of the Yerkes 
of passengers carded on her railways of 258,6�9,836, verted to electric traction. A direct-current, over�ead Observatory,.. call!'lattenti,on,Jo the recent increase of 
only one has been killed in a r�i1way accident. . trolley syst�m will be used. This change to electricity brightness of Morehouse's comet. He writes on Octo-

Bronze medals are to be presented by. the. President, is made possible by the abundant water supply from ber 29: "The comet on that �ate was visible to the 
to employees of the Isthmian Canal Commission who the glacial areas. naked eye, and three or four degrees of tail couid 
have . served two years or more on the l;thmus. The Tl/.e DlinoisOentral Rallroad has recently announced readily be seen in a small tleld glass. Three spec­
medals are to 'be cast from metal collected' from old that its terminal in Chicago is to be electritled. This trum plates were obtaineCl- at Yerkes. Two of these 
French excavators, 10comQtives, and cars fOlind"on the .is'considered an important victory for the public in had exposures of one hour. No continuous spectrum 
works by the United Statesgovemment when they their agitation against the smoke nuisance: It is esti- was perceptible on the date mentioned. Hence the 
took possession of the canal. mated that. the cost of electrification without power . important inference is re4ehed that the comet's light 

Great as is our coal production, it continues to show generation will amount to nearly $4,000,000. was very largely il)trinsIc.' , Se�n bands, were very 
a large annual incrase, the total amount of anthracite Nearly 300 miles of line for power tranamissiolJ. 

'conspicuous as knots 0;11. the pt:tte.'" 

and bituminous coal mined in 1907 amo1,lnting to over purposes is to be putup by the Ontario Hydro-Electric,': The ancient GreeJ)l:s 'recommended·the use of steri-
480,360,000 ,short tons. To transport this product in Power Commission in order to supply various towns l,ized water. In 'the first 'century <if out era Rufus of 
trains made up of thirty cars of 50 tons capacity; and cities in 'Ontario with electricity generated at Ephesus wrote: "The water of all ponds. and rivers 
would call for 320,300 trains, whose combined length Niagara Falls. ' About a million pounds of aluminium is bad, �xcept that of the, Nile. Stagnant water and 
would extend two and twO-:third times around the wire W-ill be used. The line will constst of three cables the waters of sR.!;lams which traverlile unhealthy lands 
world at the equator. sUpported on towers spaced 550 feet apart. or pass near public baths are unwholesome. The best 

The pay-as.you-enier cars possess other ,advantages , Application for permission to acquire the Tyin and water is that which has been boIled, in vessels of 
besides that of securing fares which are' ordinarily Matre ,watercourses in western Norway for· the develop- earthenware, allowed' to cQol, and heated again before 
lost to the company. It is reported that the introduc- ' ment of 60,000 to 70,OOQ horse-power. luis recently drinking.'� For armies in, the· tleld the following' 

. . 
• method of pu.ritlc�tion"'is recommended: "A series tion of this type on the' Chicago City Railway has re- · been made by a German company. The power will b� 

duced the "number of fatal accidents by over sixteen emplo;red for the production of chemicals, for 'the of pits e�tending from, "the highest to the lowest 
per cent. It has also reduced the number of less serl� reduction of iron ore and for other industries. Atthe .pOint of the eamp, should be. dug and lined with 
ous accidents due to getting on and off the car. expiration of.seventy-tlve years both plants will revert the soft unctuous clay of which pottery is made. 

. to the gove·rnment. The water is caUsed to tlow successively through 
With a view to preventing the driving of automo- these .pits, which retain all the' impurities." It biles at high speed across the tracks at grade cross- Two storage-battery railway cars are now in use on is remarkable that neither of these methods was ings, the Long Island Railroad Company have arranged the Prussian state railways. These are the tlrst of i.deemed necessary in the case of the water of the Nile with the Long Island Automobile Club to have hum 67 such carawhich will soon be 'in service. The cars . . - Which, although the ,microscope shows it to be ufe, is mocks formed in the, road on each side of certain grade can run 60 miles without recharging. They are apparently the worst of all and looks like very muddy crossings where reckless driving has been most com- arranged in pairs, each member of a pair being fur- Sauterne. mono There are altogether 4211 grade crossings on nished with an 80-horse-power motor and a battery 

the Long Island system, and the number of fatalities of 84 cells" which is carried in front of the ,motor­
has grown to an alarming extent. 

The old Sandy Hook Lightship which for more than 
fifty years has marked the entrance to, the channel 
leading to New York harbor, will end its useful.service 
on December 1, this year, when its place will be taken 

, by a new lightship which will be Known officially as 
87 Ambrose Channel 87. The Lighthouse Bureau in 
Washington has decided that the importance of the 
new deep waterway into New 'York harbor is such that 
the ship marlring its entrance should also bear its 
name. 

There will be some sentimental regret expressed 
over the decision of the Navy Department to change 
the color of our future warships from white to a dull 
gray. The first battleship is to be' so painted will be 
the "Maine," which has just returned from her cruise 
around the world. Slate gray, the univer,al war color, 
is adopted because of its comparative invisibility. The 
custom of painting warships white is costly, because 
the frequent coaling of the ships quickly mars their 
appearance and necessitates frequent repainting. 

Some four years ago, when the construction of the 
Hudson River' tubes was begun, the Erie Railroad 
Company employed a board of experts to report on 
the advisability of electrifying the suburban lines of 
the company. They estimated that tlie whole suburban 
system could be electrified and operated at a profit at 
a cost or $14,000,000. The scheme is now likely to be 
carried through by the aid of the powerful tlnancial 
interests which have recently come to the assistance 
of the road. The completion of this scheme will bring 
a, long-sought and greatly-needed relief to commuters 
who use this system. 

We are informed by the Pennsylvania Railroad Com­
pany that an examination of their records for the P,ast 
three years shows that· the -best performance made 
by a regular train between Jersey City and Chicago 
was that of the eighteen-hour special, which, on No­
vember 3, 1905, left on time, arrived at Harrisburg 
1 hour and 36 minJItes late, being delayed by a freight 
train, and arrived at Chicago only 3 minutes late, hav­
ing made up 1 hour and 33 minutes on its regular 
schedule of eighteen hours. The entire run of 912 
miles was made at sllghtly over 55 miles per hour; 
but most of the time was made up between Harrisburg 
and Chicago, a distance of 724 miles. The total time 
of the run wasi6 hours and 24 minutes. . . 

Although the' various projects for the construction 
of : a railroad bridge across the Hudson River :have 
been abaJ;ldoned, it 'is Jlot Improbable that a highway 
bridge for, automobile� trolley ear, and general vE!hicu­
lar traffic win be built at a sUe 'located near theuppei 
end of Manhattan Island, where it 'w111 be possible to 
find a location at whicb the piers of .the structure cim 
be: brought much neare'� :tog�the"r :thii.Ii'is' poS�ibie 
lower down . the-, river. If tJie mali span could.,be 
sllortened and the terminals be located where"the cost 
of real estate is n� prohibitive;� the succesSful financ­
ing 9f such a structure ,should present no insuperable 
difficulties. A joint Bridge Commission, representing 
the States of New -York and New Jersey, which has 
the matter in hand, has tentatively proposed the loca­
tion of the crossing at' 

117th Street in the Harlem 
district. 

man's compartment. 
Emigration to the cities and the cost of 'maintain­

ing draft animals during idle times are two potent 
factors which have contributed to the use of power 
machinery in agricultural operations in Germany. 
German farmers have found it economical to introduce 
many electrically-driven machines, such as plows, mow­
ers, harvesters, threshing machines,' beet-pullers, 
weedersi etc., In the dairy, as well, the electric motor 
is used to drive the. machines. 

An electrically-propelled ferryboat has recently been 
put in service on the Rhine. This vessel is provided 
with twin screws which are driven br a pair of 50-
horse-power interpole series motors. The electrical 
energy is supplied by a storage battery of 160 cells. 
In addition to the two driving motors there is a pair 
of motors used for operating the gang planks and an­
other motor for 'Operating a pump. At each side of 
the river facilities are provided for charging the bat­
tery. 

Lifting' magnets are b,eing used quite extensively in 
some of the large machine-too! plants of the middle 
West. These magnets are not only employed for 
handling iron and steel castings, but also for cleaning 
up the small particles of met�l from the fioor or even 
from the yard around' the plant. They are suspended 
from locomotive cranes and moved about the yard, 
close to the ground. The amount of steel and iron 
they collect is astonishing. Often pieces that have 
mysteriously disappeared are resurrected by the mag­
net, sometimes showing that they were purposely 
buried to hide �istakes of the employees. , , 

. 

The first of the four locomotives which are to haul 
trains through the Cataract Tunnel of the Great North­
ern Railroad is now being severely tested. The loco­
motive is of the double-truck type. Each truck. is tlt­
ted with two motors which are of the' three-phase in­
duction type. The locomotive has ail, over-all length 
of 45 feet, with a rigid wheel base of 11 feet, and its 
total weight is 230,000 pounds. It is equipped with, 
tour trolleys .. two of which are used in each direction, 
the rails 'serving a�the third conductor. The current 
will be supplied at 6,000 volts and will be transformed 
in the locomotive to 600 volts. The Cataract Tunnel is 
nearly three miles long and has a uniform grade. of 
about 1.'1 per cen't: 'The locom�tive is designed to give 
a speed of ,about 15 miles per hour up grade; 

For the past;'� year one of the large, German steel 
works has been using. the electric furnace on a large 
scale for producing j!aEit steel for autQmobile and other 
machine parts. The reason for the change from the' 
crucible furnace to electricity is the fact that the cost 
of fusion could be materially. reduced without lower­
iilg the quality of the steel. The Stassano system of 
electric furnaces is uiied and the furnaces are charged 
with from 400 'pound, to 10 tons of metal. • The car­
bon electrodes terminate slightly above the surface $>f 
theme,tal, and:.a concavedome refiec� the. heat that 
radiates upward. Mixing is 'effected by ,mounting the 
furnace on a'slightly inclined &::is, when th'e rotation 
of the furnace causes the lower part of the molten 
mass to rise to the top, thorouglily mixing the material. 
Fusipn req�h:es 3 ¥.! llOurs, and an llour and a half 
more is necessarY for the ,removal of phosphorus and 
sulphur. 

At the last meeting of the scientific commission ot 
the Aero Club of France, M. Decuzis presented a re­
port of an ,ascension made on July 3,1908, in which the 
great altitude of 17,500 feet was attained. At the ,high­
est point the temperature was 53¥.! deg.F. and the 
hygrometer indicated a relative humidity of 27 per cent. 
Dr. Crouzon 'gave an account of the physiological 
observations made by him and Dr. Soubies in the 
course of the trip. One of the passengers was attacked 
by "balloon s.ickness" at. an elevation of 13,300 feet, 
but was. readily relieved by the administration. of 
pure oxygen furnished by the Guglielminetti appara­
tus. No regular effect of altitude upon arterial pres­
sure was observed, put a marked progressive diminu­
tion of muscular strength with increasing altitude 
was recorded. Cutaneous sensibility, measured with 
the Weber compass; diminished slightly and a similar 
effect upon the acuteness of hearing wllS detected with 
the Bonnier diapason. These experiments will be reo 
p�ated and extended in other ascensions to great alti­
tudes which _will soon be made by the commission. 

David Starr Jordan, president of Stal!lford Univer­
sity, spoke before the Trans-Mississippi Congress on 
"International Fisheries Commission." Dr. Jordan de­
scribed the Commission as an interesting effort "to set­

·tIe at once a number· of problems in international law, 
in constitutional law, in 'Confiict of laws, in equity and 
at the same time in biology." No. statute for the pre­
servation and propagation of fish can be effective, he 
said, unless the nature of the individual ·species, its 
food, its distribution, and its habits, is primarily and 
persistently kept in view. He reviewed the efforts 
to regulate the American and Canadian tlsheries, and 
said it had been agreed to submit a code to both na­
tions in January, 1909. The artitlcial propagation of 
fish, the development of the fish hatchery, said Prof. 
Jordan, was the real solution of the problem. It was 
an art rather than a prpcess and, like all arts, it must 
rest on science. He described various species of fish 
and. sounded a note of alarm· concerning the sa!lnon 
fisheries of the Columbia River. 

Sev8raJ. French sugar manUfacturers hl!-ve ,been mak­
ing experiments in regard to the possible additl0:Q... of 
sugar\ to bread, with the object of creating a neW' 

• mar'k.t for Frel!lch sugar which, since the' Brussels 
conV'ention, C$nnot be sold profitably in foreign mar­
kets. Dupont observes that the. total consumption of 
sugar would be very largely increased by its addition, 
to bread in so small a proportion as tlve parts to the 
hundred. 'It is a curious fact that the fiavor of bread 
containing 6 per cent of sugar cannot be distinguished 

. from that of ordinary bread. Bread does' not taste 
sweet unless it contains at least 10 or' 15 per cent of 
sugar. The sweet taste is agreeable to some ' con­
sumers, but not to all, and dit'nculties are encountered 
in making and baking bread which. contains so large 
a percenmge of sligar. Hence it is not .advisable to add 
more than 5 or 10 per cent of sugar. At the last oon­
gress of chemists, excellent bread made according"to 
Dupont's formnla was exhibited, and br.ead containi,rig 
sugar has been experimentally used, with' success, "In 
the army. Sugar possesses a high food value and is· 
perfectly assimilated, and an increase in the con­
sumption' of sugar would be of great benetlt to the 
farmers of northern France . .In 1907 the .consumption 
of sugar in France amounted to 581,000 tons, or about 
33 pounds per capita. • 
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SUCCESSFUL TEST OF NEW YOn'S HIGH-PRESSUl1.E 

FIRE SERVICE. 

BY HERBERT T. WADE. 
New York's high·pressure fire service has be':ln in 

Scientific AInerican 
the district, for the limited amounts at low pressures 
furnished by the old distribution systems 'and the 
steam fire engines, and this necessarily involves many 
changes in existing practice. As rapidly as possible 
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all the ftrH.ginecompanies in the high-pressure dis­
trict are being supplied with heavy 3·inch hose, and 
there. are aiready three fire compan.ies where the fire 
engines have been removed and high·pressure hose 

8iamesing the high-pressure hOli!e lines for the high nozzle and deck pipe of 
t�e water tower. 

Using the spider-legged nozzle holders in a test of the hIgh-pressure tire 
service in New York. 

successful operation since July 6, and has proved SO' 
useful that recently there has been appropriated $1.-
800,000 fQr its extension on the lower east side, where 
there is the greatest conflagration danger, and where 
owing to the congestion of population a deplorable 
loss of life would doubtless occur in any large fire. 
In addition to its actual employment at a number of 
small though serious

' 
fires, several extensive tests of 

the system have been held since its completion. 
The substitution of two central pumping stations 

with electriClilly driven centrifugal pumps for a num-
, ber of portable steam fire engines marks a radical de­
parture in fire fighting, for not only must there be used 
large and heavy hose to withstand the great pressures 
of the powerful stationary pumps, but the pressures at 
the nozzles are so great as to rendllr the emcient di­
recting of a stream of water a dimcult if not impos­

,sible matter without the aid of some auxiliary con­
trivance. 

This high·pressure system includes some 63 miles 
of extra heavy and large mains supplied normally 
with fresh water, on which at a moment's notice by 
starting the pumps at two stations located at South 
and Oliver Streets on the East River, and at West and 
Gansevoort Streets on the North River, pressures up 
to 300 pounds to the square inch are available through­
out the protected district, which at present i!!l bounded 
by Chambers Street, the North River, 23d Street, 
Second. Avenue and East Broadway. It is in the 
actual use of the new system in fire fighting that in· 
terest to-day centers, as the high·pressure system 
promises to becolJ}e general in the larger cities of 
the United States, ultimately displacing entirely the 
portable steam fire engine. There are still, however, 
unsolved problems in its use by the firemen, and for 
this reason every test either at an actual fire or in a 
public demonstration or drill, such as the illustrations 
show, is most valuable. For the high-pressure service 
means the substitution of large volumes of water at 
high pressures concentrated at any desired point in 
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Typical distribution of high-pressure mains aud 
hydrants. Eig ht hydrants, to each of which fonr 

lines of I-inch hose are attached, can supply 
over 28,000 galions per minute concentrat-

ed at any pOint in tbe protected district. 

companies specially organized, each equipped with 
two hose wagons carryfhg high·pressure hose. In two 
of these companies have been installed the new spe­
cial wagons, three of which are now owned' by the 
fire department, while there are also used the large 
standard hose wagons employed with the , engines, 
whose excellent design and construction make them 
available for the high-pressure service. The new spe­
cial wagons, which are unusually wide, are built to 
carry forty lengths of 3-inch hose, each 50 feet in 
length, and are drawn by three horses. They weigh 
empty about" three tons and with hose, equipment, 
and crew,.consisthig of an officer, engineer, and eight 
men, about six tons as compared with about five tons, 
'
the weight of the displaced steam fire engine. These 
hose companies answer alarms jU!!t as did the fire 
engines, and in addition . to carrying the hose and 
such accessories as nozzle holders, pressure gages, 

'
siamese connections, and other appliances, there is 
mounted on a platform behind the driver's seat a tur· 
ret nozzle similar to that employed on, a fireboat, to 
which one or more lines can be connected and which 
can be manipulated by one man. When one of these 
hose· wagons reaches tp.e fire, lines of hose are 
stretched from the nearest hydrant, which will not 
be over 400 feet distant from any building in the 
protected district, and the engineer is stationed at 
the hydrant to turn on or off the valves for any of 
the lines connected at the four outlets, each line be­
ing numbered and tagged both at the hydrant and at 
the nozzle in order to avoid any confusion of orders. 
Thus the engineer of the steam fire engine, instead 
of , being eliminated, has a less strenuous' but equally 
important function, which will increase in importance 
when a suitable valve is devised to reduce and regu­
late 

'
the pressure at the hydrant; The pu;nps at the 

central station are started at the direction' of the fire 
chief by direct telephonic communication through a 
special line from a signal box near the, hydrant, and 

(Continued on page 335.) 

)Ugh-pressure streamll from water tower and nozzles mounted on holden can TwentY08ix high-preuure streams 'discharging a volume of water su1Ilclent 
be thrown easily above a twelve-story buDding. . to extinguish any slDgle are. 

SlTCCESSYCJL TE8T OJ' WEW YOU'S HIGH-PRE88lTU n.E 8ERVICE. 
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THE liEN ACE OF THE FOREST FIRE. 

BY DAY ALLEN Wn.LEY. 

The destruction of forests in the United States by 
the fires which occurred during the year 1908 has been 
the greatest in money value of any yet on record. 
While the total loss cannot be exactly estimated, the 
investigation which is now being made by the United 
States Forest Service bears out this assertion. 

Scientific Arnericar\ 
igan, the Adirondack region of New York, and in east· 
ern Maine. As yet the entire extent of the woodland 
destroyed cannot be given, as the measurements have 
not been completed. 

In some years the loss has averaged at fifty million 
dollars, representing the value of the timber, the 
buildings, and other property in the burned area. The 
past year, however, ·was one of extraordinary losses. 

lying between Lake Superior and Lake Michigan and 
bordering on Wisconsin. This area comprises about 
35,000 square miles, excluding the water surface. Need­
less to say, this region has been the scene of very 
great activity in lumbering, by reason of the enormous 
extent of the pine forests. The tracts of first-growth 
pine are st111 very large, not only in Minnesota, but in 
northern Michigan, while nearly all of the region is 

The destruction wrought by forest fire in a western Tillage-onlJ the 
macbinery of a factory lett. 

One cause of the forest fJ.re":'-'waste lumber and sawdnst earelessly ignited 
and left to burn. The wind is carrying the fire directly into thp standing timber. 

how tBe rangel'S fight forest fires by di,;glng trenches and COTerlng the 
fire with earth. - The rapidity wlthwhfcb a forest fire spreads. VieWllo( aconfiagrationlll 

Sonthern California. 

Men making a clearing in th", timber OD a mountain to check the spread of 
A fire. 

A mountabl ridge oftenafl'ords a natural fire break. This one stopped a 
fire in Wyoming. 

So much has been printed in the daily press regard· 
ing the fires, that the reader might imagine they were 
extensive wherever large tracts of woodland are to be 
found. As a matter of fact, the destruction was con­
fined to a comparatively few States,· and in some cases 
to only small sections of these. Yet according to the 
government experts, the damage caused amounted to 
fully $100,000,000. These figures are based UpOD. in­
vestigations that· have been made in the principal cen· 
ters ot dlsaster,such as northern Minnesota and Mich-

THE IIEBACE OF THE FOREST FIRE. 

One reason for the extent of the loss was the high 
grade of the woodland -burned, while another was the 
number of communities which were almost obliterated 
by the fire, to say nothing of the fatalities, which 
probably aggregate 500 if not more. Probably the 
section of the country which suffered most disaster 
was that portion of Minnesota near the head of Lake 
Superior, several counties in northern Wisconsin on 
the border of the same lake, the northern section of 
the Michigan penlna1Wl, and the port�on ot the State 

heavily wooded with younger trees of second and third 

growth. 
The forest fires of 1908 caused the destruction ofsev· 

eral important towns. The largest community in the 
series was Chisholm, fifty miles west of Duluth. This 
place had a population ranging Letween 4,000 and 5,000 
people. Its principal butIdings were constructed sub­
stantially of fire-reSisting material. The streets were 
broad, and the edge of the town was somewhat re­
,moved trom the woodland in the vicinity. Such waa 
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the magnitude of the fire, however, that it destroyed 
nearly every building in Chisholm, leaving merely a 
few brick walls. Here the loss ran into several million 
dollars. Next to the destruction of Chisholm, the 
burning of several small settlements on the Michigan 

peninsula was the most notable instance of the danger 
of forest fires to communities. The principal commun­
ity destroyed was Metz, a settlement of about 500 
people located ' 

in Presque Isle Co�nty in the north� 

eastern part of the State on the Detroit and Mackinac 
Railroad. Metz is one of a half dozen communities 
inhll-bited Prin<\ipally by workers in the timber tracts. 
In the vicinity the cleared lands are occupied largely 
by smali' farm eta: . The fire that swept over Metz burn­
ed most of these farmhouses, and killed all llvin.g, vege­
tation in the fieldlf. Posen, six mn�s from MetZ; was 
sa ved

-
only by , the eff{)rts of , the Deople aided by the 

railroad employees, Alpena- County, adjoinillg. Pr,esque 
Isle on the south, was

' 
also visited by' fire at the time 

MetZ was destroyed. The fiames extended to the sub­
urbil of Alpena, the principal city of the Michigan 
peninsula, Q,nd , only after a contest of three days and 
nights d

'
id ,the �itizenS; � aided by the fire/ department, 

succeed in preventing another. great dis�ter. 
The Adirondack forest region has been the

' 
source of 

so , many fires, and has been so carefully studied, that 
the State of New York's loss has � ' closely estimat­
ed. In , a single' year r�eritly, fires started in areas 
representing 3,500,000 acres of its woodland. The 
trees on no less than 500,000 acres were ruined for 
commercial purposes. The expense of fire protection 
and fire fighting during the �ear in question amounted 
to $185,000. In the ten years ending with 1907 the 
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timber regions of such States as Colorado, Montana, 
Oregon, Washington, Idaho, and Wyoming have been 
very small in extent in comparison with the sections 
of the country we have named. One reason for this is 
that so many of the national forests are located in the 
States named, and so much of the woodland is under 
the system of our national forest protection. It should 
be remembered that nearly all Am�rican fir and cedar 
come from the States of W�shin�on and Oregon. 
In the West many of the most valuable growths of 
hardwoods are still standing. A number of fires have 
started from various causes on the forest reserva­
tio�&-tisually through the carelessness of explorers, 
prospMtors, and. others-but they have been prevented 
from spreading and dohlg material damage by the 
omcers of the Forest Service, who ' are distr1\mted 
tliroughout the territory under the control of the gov­
erIiment. 

The forest fire is not the only menl,tce. If under­
brush ,or dry weeds and grass ignite" the flames spread 
with surprising rapidity. The lieat -generat� often 
creates a strong air' current, which hastens, the pi;og� 
ress of , the fire: SInce many dwellings -il.fld'- towns' a_Fe 
ad'i:\.Cent to fields of this sort" especially in a country 

, of ·  "clearings," they are often threatened by such 
dangers. These "ground fires" are too well known to 
dwellers on the ,western prairie, ' even where there are 
no young trees or bushes. If the moisture has evap­
orated sufficiently, the crust may become ail infiam­
mabIe as dry ,peat, since it is so matted, with 'roots 
a:nd other dried vegetation that a piece of , it can 
literally be ignited with a match. When a prairie 
fire gets under a good headway, it is very difficult to 
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During the dangerous seasons patrols should be 

actively looking out for fires, and if possible , provision 
should be made to enable them to summon assistance 
readily in case of need. This may be done by tele­
phone lines or by signal towers. A good plan would 
be to have located at various places simple tools, for 
often a single man, properly equipped and ready, can 
put out an incipient fire. 

The tools for killing a fire are various, a great deal 
depending upon the topography of the country. Only 
a densely branched green pine or spruce brush may be 
necessary, or a large-sized broom with which to whip 
out the running fire, or to sweep burning embers back. 
A spade or shovel is needed to COVer burning logs or 
embers with soil or to dig trenches. A mattock is 
necessary . where the soil cover is tough and the soil 
tooty, and hence not easily ,handled with a

'
spade or 

shovel alone. Other useful aids are an ax to get logs 

out of the way of the trenches, or a ,  saw for the same 
purpose, pails to carry wat!ir for drinking purposes 
'
and, 

-
if practicable, for

' 
quenching smoldering embers, 

and pack baskets to carry' provisions. 

• • • • • 

THE . UOCR OF .OUR FIRST " DREADNOUGHT.n 
• • . J 

The launch of the . "North Dakota," the first battle-
ship of the "Dreadnought" type to be built for the 
United States navy, which took place on November 
10 at the Fore River yard, Quincy, Mass., is an event 
of more than ordinary naval importance. Although 
we seem to have lagged somewhat behind the ' foreign 
navies in building ships of this type, the British hav­
ing �even or eight afloat, the Germans two or three, 

THE 2O,OOO-TON, 2MfNOT , " NORTH _ DAXOTA."-OUR FIRST " DREADNOUGHT. " 

forests destroyed in these mountains have covered 
700,000 acres, while the State records show that $.�OO,-
000 has been expended in checking the spread of. fires 
and in extinguishing them where possible. 

These figures are of unusual interest at this time, 
because they show the imIl}�rise 1�13 .�which can be 
caused in comparatively 'a lifulted area, contrasting 
the Adirondack region with the woodlands of such 
States as Washington, 'Idaho, Oregon, or the three 
Western Stat� which were so devastated during 1908. 
W)ler� the cause of Adirondack fires . was discovered, 
it

' . was shown' that nearly all of them were due to in­
excusable carelessness or negligence. In 0J;ie year, out 
of 300 fires In this region, 121 were traced to sparks 
from locomotives, 88 to plIes . of leaves left - burning, 
29 to camp fires made by hunters and othe.rs, . and 6 to 
embers from tobacco pipes and' cigars. ' This shows 
that the great majority of the fires could have been 
avoided. Timber experts are of the opinion that 
sparks from locomotives form one . of the most prolific 
sources of forest fires. A study of the fires made in 
twenty-eight different States, shows that in one year 
the sum 

-
of three mlIlion dollars in timber was de­

stroyed by flames originating from this cause. Spark 
arresters ought to be more generally employed. 

As already 8tated, the burned area of timber land in 
1908 was confined to a few sections of the country. 
In one year recently. timber covering tracts of 7,800,-
000 acres was ruined by fire. The wood was distributed 
over no less than twenty-eight different States; the 
total loss being estimated at twenty-four mlIlion dol­
lars. The fire loss of 1908 is divided among only five 
fitateS. It is noteworthy that the ·flres in the great 

Launched at the J<'ore River yard, November 1 0, 1 908. 

control if any breeze is blowing. Fires of this sort 
have swept over parts of Kansas, Nebraska, and other 
States in the plain8 country, reducing entire vlIlages 
to ashes. 

The fire most dreaded by the timberman and 
farmer in the woodland clearing Is the "top fire." In 
a pinery, for example, a dry twig or cone may . ignite 
from the flyhig sparks of a sawmlIl stack. If any 
breeze is blowing the blaze will spread through. the 
tree tops. The fire, Is mostly in the air. It leaps from 
tree to tree, sending a shower of sparks and cindera 
upward and downward. The bulk of the flame is at 
such an elevation that nothing can be done to ex­
tinguish it except to cut Ii lane in the forest to prevent 
the spread of the flre:--:-cif there is still time. Such a 
'fire is Irard " to iight and very destructive. . The tops 
of the ' trees are burned> and the lower portions die in 
consequence. 

Had the people of the forest States a comprehensive 
knowledge of the simple yet effective _means that can 
be employed in obstructing and deadening fires, un­
doubtedly the ai:mual losses would be reduced to a 
8mall percentage of the present figures. One reason 
why forest and field fires often get beyond control, is 
because efforts are made to beat them out with green 
brushwood or by covering the ground flame with plIes 
of green leaves, if these can be procured. The burn­
ing area may be so large that the fire gets away from 
8uch control, and the workers must give it up. Had 
they found an open space or forest lane" and here 
turned up the damp earth in front of the advancing 
fire line, they could thus check its progress, and the 
labor of extinguishing it would be lessened. 

and the Japanese two, it must be remembered that in 
the "South Carolina" and "Michigan" we possess two 
ships afloat which, though they are of only 16,000 tons 
displacement, each mount eight 12-inch guns, and ,there­
fore, strictly speaking, belong to the "Dreadnought" 
type. The launch is also significant because of the 
rapid work which has been done upon this, consider­
ably the largest vessel ever built for our navy, its 
keel having been laid as late as December 16, 1907, 
and the ship at the time of the launch being nearly 
Sixty per cent completed. 

The remarkable record made by the shipbullders in 
launching the "North Dakota" , in 10%' months from 
the laying of the keel is noteworthy, when it ' is con­
sidered that although in one or: two instances abroad 
a battleship has been launched in slightly over eight 
months from the laying of the keel, still in these 
cases th.e per cent of completion of the foreign ships 
was not so great as in the case of the "North Dakota," 
where 9,000 tons of material, or 8ixty per cent of the 
ship, have been worked in in the record time above 
mentioned, and in addition, much of the vessel's auxi­
liary machinery, fittings, and equipment are already 
finished and ready for installation, including the five 
huge turrets in which will be installed the main bat­
tery of the vessel. T.hese turrets are at present com­
pleted and lying on the dock alongside of the berth 
to be occupied by the "North Dakota" when she takes 
her initIal dip, and the installation of these housings 
will be at once I1roceeded with. It is rightly consid­
ered, thet:efore, that the Fore River Company have 
made a world record. in the construction of the "North 
Dakota" to date; and should the same rate of produo 



NOVEMBER 14. Igo8. 

tion be maintained for the forty per cent yet to pro­
duce before the vessel is ready for trial, it will result 
in all records for battleship building being at least 
equaled if not surpassed. 

The accompanying line drawing, which has been re­
produced from the working plans of the ship, gives 
an excellent impression of her general appearance 
when viewed from abeam, and also reveals for the first 
time many interesting particulars of her construction. 
The most striking feature is the two lofty steel lat­
tice masts, each built up of hollow steel tubing run­
ning in reverse spirals from deck to top platform. 
This platform will be occupied by the officers who 
will have charge of 'fire control; and it will be their 
duty to record the fall of the shots, determine the 
range, and telephone the results down to the officers 
in the various gun turrets. Note should also be made 
of the three openwork towers, each surmounted by a 
large searchlight. Compared with previous battle­
ships, there is a distinct absence of top hamper in 
the way of lofty flying bridges, boat cranes, and super­
structures. The turrets are all arranged on the long­
itudinal center line of the ship, consequently the whole 
strength of the battery can be concentrated on either 
broadside. The secondary battery of fourteen 5-inch 
guns is mounted on the gun deck. Probably in future 
ships these guns will be mounted one deck higher, in 
order to lift them clear of spray and broken water. 
The "North Dakota" will displace 20,000 tons on her 
normal draft of 26 feet 11 inches. She will be driven 
by Curtis turbine engines of 25,000 horse-power at a 
speed of 21 knots. Her coal supply when the bunkers 
are completely filled will be 2,500 tons. 

• 1 .  I • 

SUCCESSFUL TEST OF NEW YORK'S mGR-PRESSURE 
FIRE SERVICE. 

( Ooncluded from page 332.) 
the valves at the pumps are adjusted to 100 pounds 
pressure at the outset, and until otherwise ordered 
this pressure is maintained at the pumps. It must 
be remembered, however, that with pressures in excess 
of 50 pounds at the nozzle it is impossible for firemen 
unaided to direct the stream or even to hold the , noz� 
zle, which must be made fast in sonie way or a tur" 
ret nozzle or water tower must be employed. It i� 
just this that at present limits the efficiency of the 
high pressure, as often a fireman may gain a' difficult 
but advantageous position where a small stream' prop­

, erly directed will do great execution. The nozzle 
holders now used by the New York fire department 
have iron spider legs with prongs, which when , fas­
tened in the asphalt, or wood, or between granite 
blocks furnish a firm support for the nozZlle, wbjch 
can be directed by two or three firemen. While there 
is always available a sufficient volume of water td' 
drown out any fire, yet it must be remembered that 
damage by water is just as serious as , damage by fire, 
so that it will take some little time' for the firemen 
to learn how to use the high pressure judiciously; but 
ggainst any large fire where a large volume of water 
is needed, or in the case of an incipient conflagration, 
the usefulness of the high·pressure service is not 
open to the slightest question. For from eight hy­
drants with but six of the ten pumps at the two sta­
tions in operation can be discharged some 23,000 gal­
lons per minute at a station pressure of 270 pounds, 
or at the rate of 33,000,000 gallons in 24 hours. There 
could be concentrated at such a point as the corner 
of West and 12th Streets a greater volume of water 
and at a greater pressure than could be supplied by 
practically all the available engines on Manhattan 
Island. From eight hydrants could be taken thirty­
two lines of hose, affording water to twenty-six ' noz­
zles either 2 inches or 1%0 inches in diameter, six of 
the 2·inch nozzles being supplied by siamesed connec­
tion from two lines of hose. Or the same eight hy­
drants might be used to supply both the high nozzle 
Il-nd the deck pipe of a ,  water tower, and the turret 
nozzles of four hose wagons, in addition to ten 2-inch 
nozzle streams siamesed from twenty lines. Streams 
thus furnished can be sent without difficulty to the 
top of a twelve-story building, but for a building of 
this height or even higher the method to be followed, 
where possible" would be to . fight the fire from the 
inside, connecting the high pressure to the stand­
pipes of the building, and those of neighboring struc­
tures if necessary, as each high building is required 
to have such standpipes and an adequate supply of 
hose on each floor, through which powerful streams 
of water could be delivered even on the highest stories. 

In its ability to deal effectively with- any possible 
fire in a large high building and to prevent absolutely 
any large fire becoming a general conflagration or 
extending beyond its point of origin in a district 
where the number of fireproof buildings is all too 
small, the New York high-pressure service as now in 
operation marks a distinct epoch for a fire depart­
ment even as efficient and well equipped as th�t of 
New York city, while as a piece of well designed and 
executed municipal engineering the entire installation 
has received unstinted praise. 
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THE WALSCHAERT VALVE GEAR. 
To the Editor of the SCIENTIFIO AMEBIOAN : 

In your paper dated October 31, 1908, I note what 
you say in regard to the Walschaert gear in your 
engineering column on page 295. You speak of its 
being adopted recently. If you mean that it has been 
adopted in America inside of ten years, I wish to call 
your attention to an interesting fact. 

Mr.. William Mason, builder of locomotives and cot­
ton machinery in Taunton, Mass. ,  built in the early 
sixties an engine called the "William Mason" for the 
Boston, Clinton & Fitchburg Railroad. This engine 
was a six-wheeled bogie, and was equipped with Wal­
schaert gear or valve motion as it is sometimes called. 
Unless I am mistaken, two or three other locomotives 
were built, equipped with the same valve motion, for 
some other railroads. I have a picture of this loco­
motive at home, and the next time I return, I shall 
be glad to send it to you if you · desire. One interest­
ing thing may be noted, how eve", that Mr. Mason was 
laughed at and ridiculed when he built this locomotive. 
But the railroad officials said that there was not her 
like for pulling. Mr. Mason was a man who knew 
how to build locomotives; for proof ask any engineer 
who has run one of his locomotives. If he were alive 
to-day he could and would probably laugh at the build­
ers who build these enormous locomotives, as much as 
they did when he equipped his locomotives with the 
Walschaert valve gear. CHARLES E. FISHEB. 

Hanover, N. H., November 1, 1908. ' 
. . . . .. 

SOLID VS. PNEUMATIC TIRES. 
To the Editor of the SCIENTIFIO AMEBIOAN : 

Having noticed an article in your issue of August 
29, on comparative tests made between solid and pneu­
matic tires, I am prompted to give a little of my ex­
perience as the patentee of twenty-two different types 
of both solid and pneumatic tires and as the promulga­
tor of crosswire tires which now are well known in 
all countries on the globe and which tires constitute 
no less than 90' per cent of all solid tires used on 
motor�driven vehicles. 

Before commenting upon the report on tests made, I 
wish to say that we will admit generally that there 
is no tire as easy riding and will cause less vibration 
on a motor-driven vehicle than a pneumatic tire, pro­
vided the same is not too highly inflated. ' 

In reporting tests, however, between solid and pneu­
matic tires, it is the plain' and honest duty of the 
report,er to state at what pressure the pneulJlatic tire 
;was inflatQ(}',,:wheh ,the: t€st WaS ' mad"i', as ewell as the 
,solidity 'to' wlrich 'the 'solid ' ti,re'  was :'cured :'and the 
s�ape thereof. Solid tir:�s (!an be cured tO s.uch , ,a 
carrying capacity tliat·. ,one . cubic inc11 wUl carry 50'0 
pounds wit hoyt . yielding % iIi'hh, while it cl),lJ. be .  1),1so 
elntld so that a eubic, oinch of 'rubber will only Cl),rry 
5 pounds to yield the ,'same distance, -an'd without the 
reporter giving the Consistency or carrying caPI'City 
to which the solid tire' was cured, the report is o't no 
account and, cannot be' Used to enlighten the ' hiexperi­
enced. 

The Writer's expede!:lce has proven that a solid 
tire ;hot- properly- fonried, that is cured so hard that 
it will, on. a Tough pavement, bounce from one cobble­
stone to the other and. will not,keep down to the road­
bed., is very little betfer than a: steel tire; but on th\l 
other' hand when the tire. .is, molded ' in SU()l1 a , maD:ner 
so that there will be one portion of it always com­
pressed, so that when the wheel strikes an obstacle 
in the road (which has a tendency to raise , the wheeL 
off from the road bed ) , this portion of rubber will pop 
down and keep in contact with the roadbed and pre­
vent the wheel" Which would be off the ground, from 
acquiring a very high speed while the car almost 
comes to a stand-still, thus losing power and grinding 
off rubber unnecessarily when the wheel again comes 
down to the earth, will show entirely different results. 

We insist that solid tires must be kept down to the 
pavement in order to ride comfortably and in order 
that , you can acquire a high speed. It is no difficult 
task whatever to acquire a speed of from 25 to 4 5  
miles a n  hour o n  solid tires, provided there i s  a bead 
on the tread of the tire which will, with a normal 
load, be compressed to the extent of lh inch, so that 
when you strike an object that has a tendency to 
raise the wheel 1h inch, this bead can relieve itself 
and assume its normal shape and reach down and 
keep the wheel in contact with the road. 

The writer had at one time designed tires that were 
placed on high-speed cars capable of running 50 miles 
per hour. The tires were smooth treads and cured 
rather hard. They were cured with a view of acquir­
ing carrying capacity rather than comfortable or fast 
riding and it was impossible to make more than from 
18 to 19 miles per hour on reasonably good pavements, 
as the tire was off the pavement nearly , haU the time, 
and when it WOUld . come down the tire had acquired 
such a speed that when the wheel struck the pave­
ment it was as though an emery wheel would come 
in contact with a piece of chalk-the roadbed would 
grind the face of the tire down so that there soon 
would be nothing left on the rim. 

Finding this unsatisfactory, we removed the tires 
and placed upon the same wheels tires with a center 
bead measuring about 1h inch high. This bead was 
compressed completely out of sight as the car stood 
on the pavement. 

While running the car, we found it a very easy mat­
ter to acquire a speed of 40 miles per hour over the 
same pavement on which it was impossible to get a 
speed of 20 miles per hour with the hard, smooth-face 
tire, and we would acquire this 40-mile speed with 
less fuel than was used with the hard tires when we 
were scarcely making 19 miles per hour. 

After having made this experiment, and found that 
the speed to be acquired on solid tires depends upon 
the tires being softly cured and provided with a bead 
that would quickly adapt itself to the unevenness 
of the roadbed, we l1ave decided that the art of suc­
cessfully making use of solid tires will depend greatly 
upon the judgment exercised in shaping and curing 
the rubber and the proper application of the same to 
such loads as they are adapted to. All solid tires 
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should be loaded, in order to aequire a rapid speed 
(without too much vibration ) to nearly their full 
carrying capacity, with good buoyant springs between 
the axle and body of the car. Tires for electric cars 
used on pavements generally should have narrow 
treads. 

My experience has also led me to believe that while 
pneumatic tires generally prevent vibration, they can 
be inflated so highly and solid tires can be cured so 
softly and built so high above rim that when the two 
are passing over the same obstacle side by side at the 
same speed, the pneumatic tire will rise 50 per cent 
higher in passing over the obstacle than the solid tire 
will, and consequently cause more vibration. 

J. A. SWINEHABT. 
Akron, Ohio. 

The Current Supplement. 

The current SUPPLEMENT, No. 1715, opens with a 
brief illustrated article by Frederic Bloullt Warren 
on the recently completed Walnut Lane bridge at 
Philadelphia, which is the largest concrete bridge in 
the world. The effect of motors on macadam roads 
is ably set forth by L. W. Page, director of the Of­
fice of Public Roads. What the electric furnace is 
doing in Germany is explained in a simple convinc­
ing way that reduces the whole matter to dollars 
and cents. At the Franco-British Exposition held 
this year" the display of modern ordnance at­
tracted a large share of public attention. The most 
complete display in this department was that of 
Vickers, Sons & Maxim, which display, in addition to 
several models of battleships and armored cruisers, 
included a very complete exhibition of rapid-fire guns, 
ranging from the heavy 7.5-inch piece down to the 
little rifle-caliber automatic, capable of delivering 500 
shots a minute. In all, 22 illustrations of these won­
derful weapons are published in the current SUPPLE­
MENT, together with a brief article in which their 
purpose is explained. The military use of the airship 
and aeroplane is capably discussed by Major Goebel 
of the German army. Mr. E. J. Munby contributes an 
article on "Further Improvements in Coal Washing 
Jigs," in which he amplifies Mr. Driescher's informa­
tion. Sir Hiram Maxim ha� been busily engaged in 
exposing the fallacy of systems for breakiJig the bank 
at Monte Carlo. His' convincing scientific arguments 
against sllch , folly . are presented. The usual Trade, 
Electrjcal, and Engineering Notes will be found in 
their accustomed places. 

• .  e . •  

Oftlclal Meteorological Summary, New York, N. Y. 
October, 1 908. 

Atmospheric pressure : Highest, 30.58; lowest, 
29.56; mean, 30.13. Temperature : Highest, 84 ; date, 
J.7th ; lo,¥est, 38 ; date, 31st ; mean of warmest day, 73; 
date, 17th; coolest day, 42 ;' date, 31st ; mean of maxi­
mum for the month, 66.3 ;  mean of minimum, 52.9; 

. absolute mean, 59.6 ;  normal, 55.5; excess compared 
with mean of 38 years, + 4.1. Warmest mean tem­
perature of October, 61, in 1900. Coldest mean, 50, 
in ' 1876. '-Absolute . max. and min. for this month: for 
38 years, 88 and , 31. Average daily excess since Janu­
ary 1, + 1.7. Precipitation : 1.92 ; greatest in 24 hours, 
0.86; date, 25th and 26th ; average of this month for 
38 years, 3 .65. Deficiency, -1.73. Accumulated defi­
ciency since January 1, -0.21. Greatest precipitation 
in October, 11.55, in 1903; least, 0.58, in 1879. Wind : 

' Prevailing direction, northeast; total movement 8,470 
miles; average hourly velocity, 11.4 miles; max. veloc­
ity, 50 miles per hour. Weather : Clear days, 14 ; 
partly cloudy, 6 ;  cloudy, 11 ; on which 0.01 inch or 
more of precipitation occurred, 9. Frost: Light, 13th 
and 14th. 

. ,  . . .. 

VolcaniC A sh as a Building Material. 

Consul George H. Scidmore, of Nagasaki, forwards 
a pamphlet, printed in English, issued by a Jap'anese 
company, which describes the use and importance of 
volcanic ash in combination with Portland cement, 
especially for construction work in salt water. The 
advantages claimed for this volcanic ash are that in 
combination with Portland cement it gives a greater 
tensile strength than cement mortar alone. It is also 
claimed that the mortar is denser than cement mortar 
and does not permit the percolation of water, thus ob­
viating the injurious action of sea-water salts. This 
density . gives it a superior quality for construction of 
water reservoirs and reinforced concrete for the pro­
tection of iron from oxidation. The consul adds that 
should the correctness of the Japanese company's 
claims be proved by trial, it is highly probable that 
the . enormous volcanic resources of the Philippines 
will provide for a new and profitable industry. 

,. . .  I .  

Bleaching Soda.-I. 5,000 parts of soda-water glass are 
heated and thoroughly mixed with 2,000 parts of cal­
cined soda. The resultant hard mass is reduced in a 
stamping mill. II. Mix 2,500 parts of soda-water glass, 
3,500 parts of calcined soda, 300 parts of pulveriz�d' 
borax, 400 parts of powdered soap, 300 parts of potato 
starch. III.  Mix 8,000 parts of pulverized soda crystals 
and 2,000 parts of powdered water.glass. 



A MULTIPLE CYCLE I'OR THE BLDm. 

BY THB ENGLISH COBBBSPONDENT 0]' THE SOmNTU'IO AIIEBIOAN. 
The possibility of cycling becoming a pastime.in which 

the sightless would be able to participate would appear 
impossible, but a vIsit to the Royal Normal College 
and Academy of Music for the Blind at Upper Nor­
wood, London, would serve to dispel this illusion. 
Among the various recreations provided for the blind 
pupils at this institution none is so popular as cycling. 
In order to enable the scholars to indulge in this sport 
numerous machines have been acquired, but owing to 
the peculiar conditions prevailing they are necessarily 
of special design. The most popular of these ma­
chines is the multicycle shown in the accompanying 
illustration, which, as will be seen, is devised to 
carry a team of twelve cyclists. 

This cycle, which was designed and conStructed by 
one of the foremost cycle manufacturing firms of the 
United Kingdom, is built up of six two-wheeled mem­
bers, each adapted for two persons, coupled together, 
there being a connecting bar between each · successive 
pair of wheels to form the complete train. The ma­
chine, which is of substantial build and devised to 
carry riders of either sex, has a total length of 28 feet. 

Each pair of wheels is a complete unit in itself, 
including differential gearing in the single axle, and 
seats for two riders, one being in front of the handle 
bars, which are of the usual design for the rearmost 
of each pair of riders, while the front seat has side 
handles such as was the practice in the old tandem 
tricycles. The frame is of special design, the front 
seats being carried on vertical · supports, as is also 
the handle-bar pillar ' connecting with the axle, while 
the rear seat is supported upon the raised hump of the 
bar connecting succeeding pairs of wheels together, 
except in the case of the extreme rear rider, where 
the seat is also carried on a vertical pillar from the 
main framing of the machine. The connecting bar 
itself is swiveled and the machines are coupled up 
by this moving joint with 
sliding pins, the connec­
tion in front being made 
with the steering handle­
bar column of the preced­
ing machine , and at the 
opposite end to the main 
frame of the axle to the 
succeeding unit. By this 
arrangement 'perfect lat­
eral play is provided such 
as is required in negotiat­
ing curves; while the sys­
tem also enables the train 
to be split up into sec­
tions, such, as a quadrup­
let, sextette, octette, or 
train for ten riders. 

Of course the machine 
has to be guided and con­
trolled by a sighted per­
son: who in this instance 
occupies the second seat, 
which gives command of 
the first pair of handle bars. The slightest deviation 
to either side of the front wheels is transmitted 
through the coupling bar to the second pair of wheels, 
the driver of which can act in concert, thereby con­
veying the same intimation to the third unit, and 
so on to the end. The drive is of the ordinary rotary 
type geared to 51 and each rider participates in the 
propelling action. Even the sharpest curves can be 
rounded with facility and ease. Each handle-bar is 
equipped with a powerful brake and the machine can 
be pulled up dead within a short distance when the 
whole of the braking facilities are simultaneously 
applied, rendering it perfectly safe. 

The pupils do not by any means confine their par­
ticipation in this recreation to trips around the ex­
tensive grounds surrounding the institution, but under 
the guidance of a competent sighted captain are' fre­
quently to be seen upon the high roads of the neigh­
borhood. From time to time long excursions are un­
dertaken into the country, the . longest journey in this 
direction being a round journey to Brighton on the 
south coast, a total distance of 100 miles. For this 
journey a special crew . was selected from sixty can­
didates and the trip was accomplished in 10%, hours' 
actual running time, an average speed of 9.75 miles 
per hour. 

. . . .  -

ACTION ALOFT ; OR FIGHTING TOPS, PAST AND PASSING. 
The · use of the fighting top may be traced back 

through the Dark ' Ages right into the depths of anti­
quity. That the warships of ancient Egypt were 
equipped with fighting tops in which stood slingers 
ready to sweep the decks of an adversary, we know 
from wall paintings discovered at Thebes ; and among 
the ruins of Khorassan and Nimrud have been found 
other representations of the. top showing that its use 
was not confined to the land of the Pharaohs. Its 
saape was frequently that of a; drinking cup ( carache-
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• 111m) . In the war galleys of the Greeks, Romans, a_d 
Carthaginians the use of the' fighting top was far from 
universal, possibly because of the ramming tactics then 
usual. At the high speed at which these long, nar­
row vessels were propelled, a collision would have 
jerked masts and tops overboard ; indeed, their masts 
were often made to lower, and sometimes were even 
landed before an engagement. Fighting tops were 
frequently rigged up on board mercantile vessels, 
which were slower and broader craft, with the pbject 
of assisting in their defense against pirates. In the 
warship proper their place was taken by lofty towers 
substantially constructed of iron and timber, although, 
according to a French work on navigation, platforms 
for archers, stone throwers, and slingers were occa­
sionally hoisted half�way up the masts of a war galley. 

We do not hear much of the fighting top. in the , 
"long ships" of the Danes, Saxons, and Vikings, which 
were ( like the ancient war galleys) narrow, oar-pro­
pelled vessels, but as in the progress of naval evolu­
tion they approached more nearly to the "round ship," 
or short, broad-beamed sailing vessel of the Middle 
Ages, the top . reappeared. The first "round ships" 
were merchantmen, and, as in classical times, these 
were converted into fighting vessels by the addition 
of "top-castles." Fore and after "castles" were also 
built upon them by a special class of skilled · workmen. 
These converted merchantmen formed the fighting 
fieets of the thirteeRth and fourteenth centuries. In the 
battle with Eustace the Monk in the Straits of Dover 
in 1217 the English threw down sacks of unslaked 
lime which; as they had been careful to keep to wind­
ward, smothered and blinded the Frenchmen and con­
tributed not a little to their defeat. The top-castles 
of this period were of various forms-some square 
and embattled, some round, some built round the 
mast, others fastened either before 'or abaft it. We 
see by the illustrations in medieval manuscripts that 
the tops were frequently elaborately carved or dec-
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orated in brilliant colors and gilding. But on the 
other hand many were merely rough basket-work 
affairs, or in some cases merely barrels like the crow's 
nest in a modern whaler. At the famous battle of 
Sluys in 1340 the French ships hoisted small boats 
filled with stones up to the tops, so that the men sta­
tioned aloft should not run short of ammunition. Ten 
years later, when -King Edward III defeated the Span­
iards at the battle known as "Espagnols sur Mer," 
Froissart relates that the king ordered his ship to be 
run aboard the first of the enemy they came up with. 
This was a huge ship towering high above the English­
man, and the crash as they met was so violent that 
"from the concussion the top on the mast of King 
Edward's ship came in contact with that of the enemy 
and carried away his mast, and all who were in the 
top were drowned." 

As time went on the number of masts was increased 
to two and· even three, the ships themselves became 
bigger, and their tops invariably circular and of much 
larger circumference than before. In some casel!--' 
probably in the Mediterranean ,only-a tower was 
built round the mast to within a short distance of 
the top, so that fire could be maintained from two 
patforms, one above the other. This revival of the 
Greek and Roman "turres" or "towers" is said to 
have been originated as far back as the tenth century 
by the Emperor Leo of Byzantium, who used them 
in his "dromons," which were the biggest Mediter­
ranean battleships. Small cannon and "hand-goimes" 
began to make their appearance aloft. A Dutch en­
graving toward the end of the fifteenth century de­
picts a three-masted carrack, each of whose masts is 
terminated by a huge round overhanging top. Round 
the two foremost are ranged the big "viretons" or 
darts that could be hurled so -effectively from a 
height ; but in the mizzen top it! a small swivel gun, 
with a shoulder piece which seems to be pivoted on 
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the mast itself. At this period It was customary to 
stretch strong netting over the decks and castles of 
a fighting ship, which sloped steeply down to the bul­
warks. This was not only for the discomfiture of 
an enemy�s boarders but to break the fall of the de­
bris and spars from aloft, and to protect the crew 
from the larger kinds of missiles thrown from his 
fighting tops, which in their turn were also protected 
by a bell-shaped netting overhead. In the sixteenth 
century the tops were bigger and apparently shallower 
than formerly, and in addition to being decorated with 
ornamental shieHls and carving were provided with 
"top armor." Strange to say, this "armor" had no 
protective qualities, as it consisted merely of red, 
white, yellow, and green kersey cloths lined with can. 
vas which were hung round on special occasions, when, 
as we should say, it was necessary to "dress ship." 
A multiplicity of tops was for a little time quite the 
vogue. T1;le "Grande Franlloise" of 1527 had no less 
than five masts. One of these alone carried fonr tops, 
one above the other, the last "so high that a man 
standing in it did not look bigger than a chicken 
to those below." In a description of the great "Santa 

. Anna" built at Nice for the Knights of Malta in 1530, 
and armored all over with numerous leaden plates 
fastened by brasS bolts, so that "it was impossible 
to sink her although all the artillery · of a fieet were 
fired against her," we are 'told that she had three 
tops, one above another, topmast above topmast, and 
constructed not merely for the convenience of setting 
the sails, but also to mount small pieces of artillery, 
which she always carried. The round-top such as 
those carried in Tudor times lasted till well into the 
eighteenth century, but it became less and less a 
platform for guns and more and more important with 
regard to the rigging and navigation of the ship. 
Thus in Falconer's Dictionary ( 1771) we find that 
"the principal intention of the top is to extend the 
top-mast shrouds, (0 as to form a greater angle with 

the mast, and thereby give 
additional support to the 
latter." By this time the 
top had become more 
square than round, only 
the forward part being 
semicircular or having 
rounded corners. It was 
entirely open at the sides, 
but on the after end was 
provided with a rail about 
3 feet high, to which was 
still hung, at times, the 
decorative "top - armor," 
now of red baize or red 
painted canvas. But it 
still served as a fighting 
platform. "In ships of 
war," says Falconer, "it is · 
used as a kind of redoubt, 
and is accordingly fortified 
for attack or defense, be­
ing furnished with swiv-
els, musketry, and other, 

firearms, and guarded by a thick fence of corded ham­
mocks." But before very long the use of small can­
non and even musketry in the tops fell somewhat 
into abeyance. Nelson, it is said, would never allow 
this form of fighting, which, in his opinion, only 
killed a number of men without affe,j:!ting the issue 
of a battle. The top of Nelson's day remained prac­
tically the same, at any rate until the total abolition 
of sail power in battleships toward the end of the 
last century, the only difference being that the swivel 
gun was replaced by the machine gun, Nordenfeldt, 
Gardner, Hotchkiss, · or Gatling. The French, who had 
always paid particular attention to their armament, 
made the first · steps toward the fighting top proper 
by surrounding the ordinary tops of some of their 
ships of war with steel breastworks. In the British 
navy low open fighting · tops were carried by the 
"Infiexible," "Thunderer," "Glatton" and other early 
turret ships. But the fully rigged broadside battle­
ship still remained faithful to the fiat, open variety. 
France in the meanwhile began to build veritable 
castles, with top piled on top, on board her warships, 
so that in some cases their stability 'was affected and 
some of them had to be removed. The German navy 
at one time seemed inclined to abandon the ligbt 
open top for the French type of fighting mast, but the 
fashion was but short-lived, and where fitted the tops 
were removed and replaced by the type which now 
seems to be the accepted pattern in that navy, .and 
which seems to have a good deal to recommend it. 
The lower portion ' is rather like a low tower sur­
mounted by a round top with a roof, but above are 
only comparatively light masts for . signaling pur­
poses and for carrying an electric projector. Of late 
years the British navy has in its newest battleships 
and cruisers again abandoned the practice of carry­
ing- an armament aloft and their tops are utilized as 
fire . control platforms. It seems not improbable that 
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1. Thlee old fighting tops ; the first from Nimrnd, the second from Khorsabad, and the third from Tliebes. 2. Temporary figllting top in an ancient galley. From " La Marine," Paris, 1844. 8. Top or 
the .. Thomas," King Edward TIl's ship at Sluys. From Froissart, 1840. 4. French top, 1890. From Frols88rt. 5. Fifteenth century fighting top with overhead netting. 6. Fighting top with cannon. From 

a 1lfteenth century woodcut. 7. Fighting top and tower. From Valturius. 8. Foretop H. M. S. " Regent," 1512. 9. Tops on mainmast of H. M. S. " Ark Royal," 1588. 10. Top of a French man-of-war 
with swivel guns, 1844. From " La Marine," Paris, 1844. 11. Fighting top of tile French battleship " Carnot," 1896. 12. Control platform of a BrltLlh battleship, 1905. 18. German regulation 

lighting top and mast of 1907. 14. :MaID.top of H. M. S. ,. Dreadnought," 1907. 

THE EVOLUTION 01" THE Jl[ILITARY Jl[AST. 



we are now entering upon a period of almost mast­
less fighting ships. Some turn in the evolution of 
the perfect man-of-w.ar may possibly cause history 
to repeat itself, as it has a way of aoing, in which 
case we may again see, as .in the days of yore, the 
fighting top pouring its : mi$siles upon the decks of 
an opponent. 

In our illustrations' there are shown several types 
of fighting tops, which illustrate the developments 
frem the earliest times to the present. It will be 
bcted that in the case , of the very latest mllltary 
mast, as used on the later ships. built for our 
navy, not only has the fighting top entirely 
disappeared, its place ' being taken by a simple 
platform for the fire-control omcers, but the struc­
ture and appearance of the mast has been totally 
changed. Up to the time of the appearance of the Brit-
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• tubes might be cut through without endangering the 

stability of the whole mast. Unfortunately these good 
qualities are obtained at the expense of ship-shape 
appearance-for anything less nautical than these 
gigantic baskets it would be hard to imagine. 

• • • • • 
THE AERONAUTIC SOCIETY'S FIRST EXlIIBITION. 
On Election Day, Morris Park, which has been the 

scene of many horse and automobile races, was opened 
as an aeronautic ground by the Aeronautic Society. 
The society's first exhibition was held in the after­
noon in conjunction with the championship motor. 
cycle races of the Federation of American Motor­
cyclists, and while nothing especially novel happened 
in the aeronautical line, there were some very fast 
motorcycle races and some interesting experiments 
with gliders. 

considerably in advance of the lower one, whiQh doee 
away with nearly all . interference. The machine has 
12() square feet of Elupporting. surface, and it carries 
1% pounds per square fOQt. At the first trial Lesh 
made a succel!Bful glide and alighted safely, but the 
second time he . rose sharply to a height of about 40 
feet, and then, losing his equilibrium, plunged dowl'. 
ward to the ground at a sharp angle, breaking . his 
leg just above the ankle in alighting. The accident 
was caused by lack of experience with the glider, 
which was not fitted with rudders , as the previ()us 
ones had been: 

The lower pair �f photographs which we reproduce 
illustrate an improved type of aeroplane, which was 
invented some three years ago by Gustave White­
head, of Bridgeport" Conn., and which has since been 
patented ' both in the United States and abroad. This 

Gllde1'8 and models 8xhibited on the lawn. The 'Honnd-tbe- W orll1 'l'nomas car towing Laurence d. Lesb 
in his glider. 

This was the lIrst time Mr. Leah bad bet'n raised by an iintomobile, thougb Jast Bummer he wss 
towed 10 miles'above the St. Lawrence River by a fast motor b03t. 

Ordinary Farman type 
2-snrtace model of 

ModeJ aeropJ8lI.e 
of Miss Lesh '. glider. 

Large model 'aeroplane 
of Arthur Mitchell. I!lider. Percy Pierce. E. L. Todd. 

Side view · of Whitehead gli4er in free ftight. Front view of Whitehead aeroplane making a glide. 
THE FIBST OPEN·Am EXlIIlU'IION OJ' THE AERONAUTIC · IOOIETY. 

ish "DreadnQught," modern military masts consisted 
of a single vertical, hollow cylinder of steel of greater 

. or less diameter, according to the fashion of th.e par­
ticular navy to which the vessel belonged. The masts 
of the "Dreadnought" consist each of three masts 
formed into a tripod, this form being used as a protec­
tion against the complete wrecking ' of the mast by ' a 
single shell, something that might readily happen ' to a 
Single mast. The Bureau of Construction of our own 
navy have improved upon tlle masting of the "Dread­
nought," by using the type shown in our engraving. 
which. consists of a series of , interElecting steel tubes, 
rising in spirals from deck to platform, 120 feet above 
the sea. , One-half of the tubea have a twist from left 
to right and one-half from right ' to left. The basket­
like structure thus formed 01'l'ers great resistance to 
complete destruction by gun-fire, for several of the 

A considerable number . of inventors were present 
with models of their apparatus. They were invited 
to plac;:e their models upon the lawn in front of the 
grand stand, where they could be inspected by the 
spectators. ' One . of our photographs shows · some of 
the apparatus as it was displayed upon the lawn. 
In the foreground, is seen the double-surface glider 
of Laurence J. Leah, the sixteen-year-old Canadian, 'whQ 
made sensational flights during the past summer 
above the St. Lawrence River, when his glider was 
tow.ed by. a , .lW)tor boat. ' This glider is an improved 
apparatus ' designed by Mr. Lesh after, numerous · e;x:­
periments .and consultations with Mr. Octave Chanute, 
with whom he has collaborated. 

The general appearance of the Lesh gIlder is similar 
to that of the' "June Bug" aeroplane, but the gIlder 
is distinctly novel, in that the upper. surface is placed 

machine, .,0wWg t() , its long triangular body with a 
bow at tlle :for�ard end and a tail at the rear, is far 
m«?re sJ:�.ble .when in the air than is the Cha:nute 
doyble�8urface machine. The foldable wiDgs resemble 
'those used by Lilienthal, with whom Whitehead at 
one ' time experimented in Germany. The main fea­
ture of the inachine is the central body portion. A 
glider of this type can be made to 11ft a man when 
it i� towed by another maQ. against a fifteen or twenty­
mUe wind, and once it is well up in the air, the rope 
can be cut, and the machine will always alight on a 
level .keel. Should it start . to . plunge downward, it 
will . immediately right 

. 
itself auto�atica11Y. . The 

atiator does. not have to balance it by ' kicking out 
his. legs, and it is possibie to tow one of these ma­
chines behind an automobile with perfect safety to 
the man hanging from it. 
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FLUTING AND BEADING ATTACHItENT FOR LATHES. 
Pictured .in the accompanying engraving is an at­

tachment that can be -applied to a woodworking lathe, 

FLUTING AND BEADING ATTACHItENT FOR LATHES. 

to form flutes or beads on columns and the like. The 
construction comprises a guide bar A, on which is 
mounted a casing B. The guide bar is supported at 
suitable intervals on brackets a which are fastened to 
the body , D of the lathe. Fitted in the casing B is a 
motor E. The armature shaft 'of this motor extends 
upward and carries a cutter H .  which is of suitable 
form to cut the fiutes or beads. This cutter may be 
secured at any desired point on , the armature shaft bY' 
fitting a number of washers I above and below it and 
clamping them in place with a nut threaded on the 
end of the shaft. An adjusting screw is ' fltted under 
the motor E and engages the casin� B in such man­
ner that it may be operated to adjust the motor with 
respect to the casing and thus raise or lower the 'cut­
ter H. The motor is provided with a ·handle F which 
epables the operator to slide the motor along the 
guide rail and to swing the motor on the guide rail 
so as to move the cutter H into ,engagement with the 
work. To protect the workman from the moving 
parts of the machine, a wiI'e screen G is provided. 
On the guide rail A, stop collars J are fitted which 
may be secured by means of set screws at any de­
sired ' point to limit the motion . of ,the motor along the 
rail. After the ,work has been turned down in the 
lathe it remains truly centered while being fluted Or 
beaded so that separate handling of the work froni: a 
lathe to a fluting or beading machine is dispensed with. 
A patent on this improved fluting and beading attach­
ment has been-secured by Mr. C. R. Voorhies, 1509 
Belmont Avenue, Mount Tabor, Ore. 

• • • • • 

COItBINED PONCHO AND TENT. 

Illustrated in the accompanying engraving is a tent 
which, when disassembled, may be conv�rted into one 
or more ponchos, thus enabling it to be conveniently 
transported, and making it of particular value t9 
troops, huntsmen, and campers generally. The tent 
is made up of sections, preferably triangular in, form. 
A single section may be set up as a shelter tent, .a,s 
indicated in Fig. 1. Each section is provided alOng 
its side edges with buttons and buttonholes, one-half 

COJlBIlfED PONCRO, AND TENI. 
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of each edge being formed with buttonholes and the 
other half with buttons, so' that a section may be 
folded upon itself, and buttoned together to form a 
bag. In the center of each section is a ,slit, provided 
with an elastic neck band, 8.l!I.d when the section is 
,formed into Ii. bag it may be slipped over a person, 
with his head fitted through the slit. Armholes are 
formed at a convenient location on the section, and 
thus the section may be c9nverted into a poncho, as 
shown in ' Fig. 3. When a number of hunters are pro­
vided with ponchos of this description, the sections 
may be buttoned together to form a larger tent of the 
Sibley type, as shown in Fig. 2. The material of ' the 
tent is waterproof, so that it provides the hunter with 
a weather-proof garment. The inventor of this com­
bined poncho and tent is Mr. Frank H. Gotsche of 416 
Hoffman A venue, San Francisco, Cal. 

• ' e  . •  
PLOW FOR TURNING THE SURFACE SOIL UNDER THE 

SUBSOIL. 
The plow which we illustrate herewith is arranged 

to cut two slices of so�l as it passeS through the earth, 
one from the surface soil and one from the subsoil. 
The flrst iayer is turned over , into a ditch cut by the 
previous run, while the second layer of subsoil is 
turned over on to the first layer. In' this 'way 'seeds 
and 'weeds are completely buried, while ' the rich sub­
soil is brought to the surface. The plow : is formed 
with .two shareS, one 'placed in front of the other" arid 
the, rear , one making a deeper cut. The forward ' share 

, is of such form as to force the/ layer of soil it cuts to 
one side; and at the same time turn it over. ' The form 
of ,this share , is shown in 'the drawing. It is provided 
with a downwardly projecting guide fln A, which id 
curved and offset outwardly. The body, of tlie mold­
board B inclines upward and outward, and terminates 
in a,  curved bow or horn O. The horn a extends com­
pletely over , to the outer side of the furrow, and rUllS 

PLOW FOR _TURNING THE SURFACE SOIL UNDER THE 
SUBSOIL. 

along against the side of the furrow, acting as a 
guide. lnimediately back of the front share is the 
second share D, which cuts into the subsoil .to the 
rear. ' This is provided wi.th ' the usual moldboard E 
and the guide fin F, adapted to hold the plowshar!3 �n 
the furrow. Fig. 2 '  illustrates the way in which tlie 
slices , are cut from the earth, and ', turned over into 

' the ditch ' or furrow F previously ,cut. A patent on 
this plow has been se<:ured by Mr. Thomas Sawatzky 
of Herbert, Sa�katchewan, Canada . 

• • • •  • 
AN IMPROVED WINCll. 

A recent invention provides an improved type of 
hoisting winch, such as used by <rfggers. This im-' 
proved winch is constructed very simply and with a 
reduced amount of gearing, the latter being arranged 
to provide a surface for applying a brake band., ' It 
consists of a rectangular frame cast in a single piece. 
Mounted in roller bearings in this frame is a shaft 
which carries a drum A. This drum is formed at one 
end with a fiange, while to th� opposite end is secured 
an internal gear B. A pinion engages this gear, and 
the stub shaft on which this pinion is formed is pro­
vided at its outer end ' .with a pair of slots 0, into 
which is fitted a hand lever D. This hand lever may 

' be freely moved in ,the slots, to shorten or lengthen 
the leverage. The advantage of this adjustment lies 
in the fact that, as ' ih� rope IS wound on the drum, 
the successive layers of rope grow larger in diameter, 
and a longer crank is necessary to operate the winch. 
The rope is attached to the drum by passing it through 
a slot E, and securing it to a clip on the inside of the 
internal gear. The outer periphery of the gear is 
fltted with a brake band F, provided with an operating 
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lever, as shown. The , advantage of using an internal 
gear is that it gives better contact of the intermesh­
ing teeth. The large gear being applied directly to 
the end of the drum does away with torsion on the 
shaft incident to the ordinary method of placing the 
gears outside of the bearings. This same system of 

AN IMPROVED WINCH. 

gearing may be used with a wheel ,and, endless rope 
instead of the ' crank. A patent has ' been granted to 
Mr. Volney W. Mason of Lafayette Street; Providence, 
R. I., on ,this improved hoisting winch: 

,. . .. . . 
COLLAPSmLE STEP-LADDER. 

The ordinary step:ladder is arranged so: that the sup­
porting le�s may be folded against , the I,adder proper, 
but the ladder here illustrated is arranged to be fur­
ther folded; so that ilie sides will collap$� one against 
the other. In this way the ladder will be made to 
occupy a minimum of space, facilitating storage or 
transportation. All the parts are connected, while in 
the collapsed position, so that the ladder may quickly 
be set up for use as shown in Fig. 1. The treads or 
steps A of the ladder are hinged at each end in the 
skeleton side rails B. The supporting legs a are 
hinged to the side rails in the usual way, and are 
provided with braces D, which serve to ' hold ' them in 
their open position. The supporting legs are connected 
by means of cross pieces E, which- are pivoted thereto, 
and the two legs are kept apart by means of a diagonal 
brace F, which is provided with a stud that engages 
a slot in the cross piece G. By means of a thumb 
nut the diagonal brace may be clamped to ' hold the 
parts in the spaced position. A similar diagonal brace 
H is provided, to keep the ,side rails properly spaced 
apart� At the upper end of the ladder is a platform J, 
which is pivoted to the supporting legs, and is formed 
with extensions which engage the under' side of one of 
the steps. One of the arms of the platform is provided 
with a slot K, through which the pivot pin P!U!ses, so 
a's to permit' of folding the parts. When folding the 
ladder this platform Is flrst swung on lts ' pivot, and 
then the supporting legs are folded against the side 
rails. Thereafter the thumb screws of the diagonal 
clamps are loosened, permitting the side ' ralls to be 
folded against each other, as indicat�d hl Fig. 2. T!ie 
inventor of this collapsible �tep ladder is Mr.' ' William 
J. Blundell of 'Brooklyn, N. Y., P. O. Box 182. 

COLLAPSIBLE ' STEP·LADDER. 
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BRAKE FOR BOB SLEDS. 

The sled which is shown in the accompanying en­
graving ' consists of a pair of bobs, which , are con­
nected together in such a manner that upon relaxing 
the draft strain, or causing the draft animals to hold 
back the front bob, a positive braking action will be 
effected. In the illustration the forward bob is shown 
at A, and the rear bob at B. The upper rails of the 

BRAKE FOR BOB SLEDS. 

rear bob are formed with curved reinforcing pieces 0, 
which are slotted to receive the "pins D (Fig. 2) .  
These pins D are fitted into the bolster E ,  providing a 
rocking connection between "the latter and the bob. 
The forward bob is provided with a bolster F, which 
is connected to the rear bolster by means of side bars 
G. The latter are not fixed to the bolster E, but are 

, slidably engaged therewith. Above the bars G is an 
auxiliary bar H, rigidly connecting the bolster E to a 
slotted bolster above the bolster F. A coupling pin 
connects the bob A with the two Dolsters; In opera­
tion, when the strain on the forward bob is relaxed, 
there will be a relative motion between the two bars 
H and G. The bars G are connected to a cross piece 
I, which in turn is connected by links J to a brake 
arm K. When the rear bob rides forward with re­
spect to the front 'bob, the brake arms K, which are 
pivoted to the rear bob, are swung on their axes by the 
relative motion of the bars G with respect to the bars 
H. Each of the brake arms is formed with a curved 
toe, which by this action is brought in contact with 
the ground, retarding the motion of the rear bob. The 
cross arm I may be adjusted with respect to the bars 
G, and secured by the hooks L. This mechanism is 
particularly adapted for use on bobs that carry heavy 
loads. The inventor is Mr. Eben G. Doland of Starks­
boro, Vt. 

• • • • • 

WATERPROOF FUSE ,CAP. 
The invention which is illustrated in the accompany· 

ing engraving is adapted to be attached to the fuse of 
an explosive cartridge, such as is used in blasting in 
mining. The purpose of the attachment is to keep 
the ,end of the fuse substantially water-tight, so as to 
prevent the occurrence of ' " miss-fires" or "miss-boles" 
in blasting, which are due largely to ' the fact that the 
explosive in the cartridge becomes wet. The fuse , cap 
consists of a shell A, which is closed at one end; 'while 
the other end is slitted to form a series of lea.ves. 
The ends of these leaves are bent back, as . indicated 
at B, and are provided with projectioBs 0, extending 
inward. These projections are preferably formed 
by , cutting V-shaped pieces in the turned-back por­
tions of the leaves, and bending them inward at right 
angles to the leaves. Fitted over the shell A is a 
clamping collar D. Normally the leaves are sprung 
outward, and the collar D, when it is slipped over 
them, serves to draw them inward, pressing the projec­
tions a into the fuse F. Fitted over the fuse and 

o 
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under the leaves of the shell is a rubber sleeve 11. 
This serves to prevent moisture from entering the 
shell through the slits. The projections a press into 
the fuse at the outer end of the rubber sleeve, so as 
to prevent the latter from working out. Mr. Thomas 
N. DaBiels of Valdez, District of Alaska, has been 
granted a patent on this waterproof fuse cap. 

. . . . .. 
NOVEL TYPE OF PLOW. 

The plow which is lIlustrateq. in the accompanying 
engraving is designed to open up the ground below a 
furrow, so as to form a conduit in which the moisture 
will be retained and an exce�s of moisture 
wlIl be drained off. In times of drought, 
the circulation of the air beneath the roots 
of the plants will draw down any moisture 
in the atmosphere, and promote their ' 
growth. After a fairly good rainfall, the 
conduit below the furrow will accumUlate 
a certain amount of water, which will be 
su1ll:cient to keep th� roots ' of the plant 
moist. The plow is of very Simple construc­
tion, and quite similar to the ordinary. It 
consists of a beam A, with the usual han-
dles B, but the plowshare a is designed 

, to travel entirely underground. The form of the 
plowshare is preferably circular in cross sectio_, 
and is tapered at its ' forward end in such direc· 
tion "as to hold the share down in the ground. To pre­
vent the share from digging down too deeply, a guide 
D is provided, attached to the beam A, which is form· 
ed with a pair of fianges that rest on the surface of 
the ground. We are informed that this plow has been 
in use, with very favorable results. The crops which 
have been grown over these underground conduits 
have shown a remarkably increased yield. The plow 
can be attached behind an ordinary rotary plow, thus , 
reducing the, expense of , operating it. The inventors 
of this plow are Messrs. S. F. Vose and C. R. Harry­
man of Shawnee, Okla. 

• • • • • 

ODD!TIES IN INVENTION. 

COVER FOR FBnNG PANS.-An inventor in Chicago 'has 
devised a frying pan with a cover which may be 
raised, whenever it i13 desired to examine the contents 

COVER FOR DYING PANS. 

of the pan, without danger of burning one's ' fingers. 
The cover is formed with an extension, which passes 
through the handle of the pan. A thumb piece is at· 
tached to this extension, and passes vertically through 
to the upper side of the handle. The cover may then 
be opened, by depressing the thumb piece. Hinged to 
the handle is a catch, which may be swung over the 
thumh piece to hold the latter in its depressed posi· 
tion when it is desired to keep the cover of the pan 
open. 

SIMPLE WIRE FASTENEB.---'P-ictured herewith is a 
simple device for fastening fence wire, or the like, to 
posts. The advantages of this fastener are that it 
may be placed 
in position on the 
post before the 
wire is attached 
thereto, and ' that 
its construction is 
such as to " pre­
vent the wire 
from being acci· 
dentally d i s  e n· 
gaged from the 
fastening. T h e  
fastener is stamp­
ed out of sheet 
metal and is 
formed with two 
spurs, one of 
which is barbed 

SIKPLE WIRE FASTENER. 

to prevent it from leaving the pO!'t after it has been 

driven in. The projecting part of the fastener is 
formed with a spiral opening, into which the wire is 
introduced. A pair of coacting shoulders at the en· 
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trance of the . spiral opening prevent the accidental 
. disengagement of the wire. 

SHRUBBERY CUTTER.-In order to reduce the labor 
usually involved in trimming a hedg�, an inventor has 
recently devised a multiple-bladed, cutter, which will 
operate over a wider area than the ordinary shears. 
The device consists of two bars, on one of which are 
a series of fixed cutting blades, while the movable 
cutting blades are fulcrumed on the same bar, but 
have their opposite ends connected to the second bar. 
The latter bar is provided with a handle" in the shape 
of a bell crank, which is fulcrumed to the other bar 

NOVEL TYPE OF PLOW. ' 

close to the handle of this bar. When the handles are 
operated, the two bars move toward and from each 
othpt" with a parallel ruler motion, and the series of 

SHRUBBERY CUTTElL 

cutting blades are caused to open and close, in the 
manner of the ordi,nary shears. 

KETTLE TILTER.-A simple device is Ulustrated here­
with, which may be used to tilt a kettle in which 
vegetables or other food is being cooked, so that . it 
may be drained 
without scalding 
the hands. The 
device 
of a 

consists 
pair of 

w j r e a r m  s, 
which may be 
fitted to grip 
the edges of the 
kettle. T h e  s e 
arms are provid· 
ed with a pair 
o f  h a n d l e s, 
which are cross­
ed under the 
bail of the ket­
tle. A third 
handle may be 
seized in one 

KETTLE TILTER. 

hand, while the other two handles are grasped In the 
other hand. " The kettle will thus be firmly gripped, 
and it may be tilted to any desired degree with per­
fect safety. 

AUTOMATIC LAMP EXTINGUISHER.-An inventor re­
siding in South Dakota has invented a simple device, 
which may be at· 
tached to an oil 
street lamp such 
as is used in a 
village or town, 
to extinguish the 
light at any hour 
set. The device 
consists of a 
sleeve which is 
arranged to . slide 
over the wick, to 
extinguish t h e  
lamp. This sleeve 
is connected by a 
rod ,to an alarm 
clock. A pinion 
on the winding 
key of the ala� 
engages a rack 
carried by the 
rod. When ' the 
hour arrives for 
the light to be ex· 
tinguished, t h e  
alarm mechanism 

AUT01lATIC LOP 

EXTINGUISHER. 

is disengaged, causing the key to turn in the usual 
way and thereby feed the sleeve upward, so that it 
covers the wick and extinguishes the fiame. 
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RECENTLY PATENTED INVENTIONS. 

Pertaining to Apparel. 

chamber, where it may be tapped off as de- invention provides a method of conducting a 
sired. secret, alll.rmative, or negative ballot, without 

GARMENT HANGER.-R. C. THOMAS, New 
York, N. Y. This garment hanger is con­
structed with two arms, each made of two 
strands with their inner end twisted and ad­
justabiy pivoted to the other arm. At the 
outer end of each arm is a shOUlder loop made 
longitudinally adjustable througb the inter­
mediary of a connecting block. 

CONSECUTIVE NUMBERING APPARA· the ald of tellers or the use of paper ballots. 

Electrical Devices. 

SPARK-PLUG ATTACHMENT. - F. D. 
CASEY, North Water Gap, Pa. The object of 
this invention IS to provide covers for the 
spark plugs of engines to prevent water or 
moisture from reaching the electrical connec­
tions on the spark plugs and thereby cause 
a short circuit. The device is particularly 
adapted for. the engines of motor boats and 
motor vehicles. 

TRANSPOSITION BRACKET FOR INSU­
LATORS.-J. E. SKINNER, Kingman, Kans. 
The purpose of this invention Is to furnish 
means for transposing telephone wires at suit­
able intervals, so as to equalize induction 
effects on the several wires. The ·invention 
provides a device which may be supported by 
the wires themselves without the addition of 
extra cross arms on the pole. 

or Interest to Fanners. 

TU S.-C. SPIELMAN and F. W. WICHT, New 
York, N. Y. The object of this invention is 
to provide an improved consecutive numbering 
apparatus fitted with a number of setl! of num­
bering wheels, actuated simultaneously and of 
which any set may be placed in print in either 
a transverse or a lengthwise direction. The 
sets may be adjusted toward or from each 
other and quickly fastened in the adjusted 
pOsition. 

HEDGE TRIMMER.-F. L. GILMAN, Engene, 
Ore. This hedge trimmer is of the b.and­
operated type, consisting of a hand-operated 
mechanism which may be strapped to the per­
son and a many-bladed cutting shears operable 
by this mechanism and adapted to be guided 
by the hand along the hedge. 

TIE FASTENER.-J. P. CHAMBERS , Chatta­
nooga, Tenn. This invention provides a simple 
fiexible member which may be used to rapidly 
secure the ends of a cord tied about · a pack­
age. It is particularly adapted for tying 
packages of letters and the like, and should be 
useful for the mail service as well as for law­
yers, bankers, insurance men, and the like, 
where numbers of packages of papers are kept 
on file. The particular advantage of the tie is 
that it holds the ends of the cord . in such a 
way as to permit the package to be untied at 
a moment's notice. 

. COIN-CONTROLLED LOCK.-F. W. KAss· 
LER, St. Louis, Mo. This invention relates to 

Prlm.e Movers and Their AcceMOries. 

AUTOMATIC STARTING VALVE.-J. B. 
LANE, Glenwood Landing, N. Y. The invention 
relates to Improvements in machines for con­
trolling the pressure in conduits, containers, 
and the like, and more particularly relates to 
that' type of controller in which the fiow of 
liquid through one conduit, for instance a mo­
tive fiuid for operating a pump, is controlled 
by the pressure in a separate conduit or con­
tainer, for instance, air compressed by a '  pump 
operated by the motive fiuid. 

ENGINE STARTER.-L. S. TUTTLE, East­
port, N. Y. A hand-operated starting device 
for internal combustion engines is here pro­
vided in which danger while cranking the en­
gine due to back firing will be eliminated. 
The crank automatically operates to release 
the driven shaft or other mechanism for driv­
ing the engine, should the engine back fire, 
and it Is ejected from the shaft as the engine 
starts in the proper direction under the in­
fiuence of Its motive agent. 

Hallways and Their Accessories. 

CAR COUPLING.-O. L. ALBERTSON, Rich­
mond, Va. The invention relates to an in­
provement in car couplings of the twin jaw 
type · and provides an improved method of in­
terlocking the jaws so 'that when closed they 
will not exert any pressure upon the opening 

uerl68. 
HINTS TO CORRESPONDENTS. 

The full name and address must accompany 
all letters, or no attention will be paid thereto. 
This is solely for our information. All queries 
are answered by mail, ilnd a few of the selected 
answers are afterward published in the paper. 
We cannot undertake to furnish information on 
matters of personal interest, without reason­
able · compensation. To answer questions which 
are not of general interest usually costs us from 
$2.00 to $3.00 each upward, and this sum 
should invariably be remitted in such cases. 
Wben there are questions involving building or 
other construction, or when calculations must 
be made, an estimate of the cost will be fur­
nished upon request. We cannot give answers · 
to examination papers, or decide wagers, nor 
can we undertake to solve mathematical prob­
lems of any description whatsoever. Do not 
use postal cards. 

Queries from this vicinity not answered with­
in fourteen days should be repeated in full. 
Queries from points more remote will require 
a longer time. 

We do not make chemical analyses ; but we 
are always pleased to give the names of min­
erals which are submitted to us, when it is 
possible for us to do so. The minerals should 
be sent marked distinctly with the name of the 
sender, and should be sent fully prepaid. 

Buyers wishing to purchase any article not 
advertised in our columns will be supplied with 
the addresses of the houses manufacturing or 
carrying· the same, as soon as possible, or if 
we are unable to do so, their queries can be 
advertised in our special classified column . FENCE POST.-A. M. WEATHERLY, SR., 

Rome, Ga. The present invention . is an im­
provement on a fence post previously patented 
by Mr. Weatherly. It is arranged to be 'cast 
in a single piece. Its form is l!uch that it 
may be used as a comer post, as well as being 
provided with pockets or recesses which are 
closed at the back and separated by a recess 
extending at right angles to the above-men­
tioned recesses. 

a coin-controlled lock adapted particularly for lever. 
Any books on any scientific or technical sub­

ject can be furnished. We solicit requests for 
quotations. The SCIENTIFIC AMERICAN SUPPLE­
MENTS referred to are mailed for ten cents each. 
Book and SUPPLEMENT catalogues will be sent 
free on request. A careful reading of these 
"Hints to Correspondents" will prevent any 
misconception as to the uses and will prevent 

use in connection with public. telephone booths, MAIL BAG CATCHER AND DELIVERER. 
the object being to insure the payment of 
tolls. The lock is provided with · means for 
closing the coin chute when a person is using 
the booth so that it is impossible for any 
other person to interfere with the lock. 

GAME PIECE.-F. WALSTEIN, New York, 
N. Y. This game piece is adapted for use in 

or General Interest. out-of-door apparatus for playing chess, check-
SMOKING PIPE.-W. R. KAUFMAN, Su� ers and the like. It is arranged to permit of 

phur, Okla. This tobacco pipe is provided conveniently movJng the piece about ovett the 
with a bulb in the stem which is adapted to game board and to securely hold the same in 
trap the saliva. In the bulb is a central par- position in a field of the-game board· when at 
1ition of screen material which strains, dries, rest. 
and cools the smoke to be strained and dried. HITCHING-WEIGHT HOLDER. - H. H. 
When desired the bulb, which is composed of ToTHILL, Lockport, N. Y. A means is pro­
two sections screwed . together, may be opened vided by this invention for supporting a weight 
and cleaned. employed temporarily for putting a check on a 

PLUG FOR GAS WELLS.-W. F. · BURGESS, hitching strap. The weight is hung from the 
Atwood, W. Va. The invention provides means fioor of the vehicle body. Normally it clears 
for pluggil)g gas wells whose yield of gas has the ground, but when desired the driver may 
ceased. It consists of · a hollow tapered body release the weight, without leaving his seat, 
portio.

n with devices slidable thereon and and permit it to fall to the gr<!und. . 
adapted to wedge · and lock the · body in the FLASHLIGHT FOR PHOTOGRAPHIC USE. 
well, and an elastic extensible sleeve or cylin- -E. B. MOORE, Los Angeles, Cal. When 
der fitted with a tapered plug which is i!lid� photographing an object by means of the ordi­
able in the body and thus adapted to extend nary fiashlight, the high lights are apt to be 
the sleeve. accentuated and there is a sudden change to 

TRAP.-A. O. THOMPSON, Wolverton, Minn. the deep shadows without any middle tones. 
This trap consists of two ring-shaped jaws I The present invention aims to overcome this 
which are spaced apart to make room for an objection by providing a source of Illumination 
intermediate opposing jaw that operates be- having a relatively large area. In this way 
tween them. A simple . latch is nrovided to the harsh effect produced by an arc light or 
hold the intermediate jaw and a trigger arm common fiashlight in which the light emanates 
on this latch extends across the ring-shaped from the concentrated point is largely over­

jaws so that it will be sprung by an animal come. 
endeavoring to pass through the jaws. . COMBINED LADDER, STEP LADDER, 

PRESSURE REDUCER FOR GASEOUS AND SCAFFOLDING.-H. H. THOMPSON, Law­
VAPORS.-H. A. REED, New York, N. Y. This rence, Kans. The invention provides a ladder 
invention provides a pressure reducer for ale, which may readily be converted into a step­
beer, and similar liquids, and has for its ob- ladder or may be employed as a portion of a 
ject to reduce the pressure of the fiuid in scaffolding. The present invention is an im­
drawing it from the barrel or cask so that the provement on a construction previously p_at­
gas and liquid will pass out in proper pro- ented by Mr. Thompson. The design is such 
portions without waste of the gas, thus obvi- that two ladders may be connected so as to 
ating the danger of the beverage becoming 1Iat. serve as the support of the scaffolding. 

CALENDAR.-J. FERRERES, Habana, Cuba. 
This calendar is of the type provided with two 

lJIachlnes and Mechanical Devices. members rotatable with respect to each other, 
one of the members bearing the names of the SOUND REPRODUCER.-W. A. CHAPMAN, 
days of the week and the other the numerals Smithville, Ark. This sound reproducer is par­
of the days of the month. The calendar- in- ticularly useful in connection with talking ma­
vented by Mr. Ferreres Is so arranged that chines of the disk type. Its object is to 
the names and numerals will be right-side up provide iin efficient sound reproducer which 
and easily read irrespective of the extent to Will eliminate harsh, shrill, and metallic tones 
which the rotary member is turned. and exactly reproduce the volume, register, and 

COLUMN.-C. T. CUNNIUS, Long Branch, tone shading of the original sound. 

N. J . . Stave columns as generally constructed CALCULATING MACHINE.-E. LEDER, Ber­
are apt to break at the joints and warp apart. lin, Germany. The object of this invention is 
The present invention aims to overcome this to provide a machine by means of which the 
diillculty by constructin« the column of a plur- logarithms of numbers · can be ascertained, and 
ality of staves all of approximately the same logarithmiC calculations be effected. With this 
taper, with o�e stave having an inner and . machine ordinary arithmetical calculations can 
outer section, substantially equal to the length be made rapidly and accurately by the employ­
of the other staves. Through the staves a ment of logari�hmlc prinCiples. 
6and is circumferentially passed with the ends TALKING MACHINE.-W. A. CHAPMAN, 
emerging at the inner section of the sectional Smithville, Ark. The invention provides means 
stave, where they · are joined, to bind the staves for supporting the sound tube of a talking rna­
together. The outer section is then applied to chine so that the ,tube is free to swing in two 
cover the joint. · directions

· 
without inter�Ptlng the propaga-

ATTACHMENT FOR SEINES. - N. L. tion of the sound w.aves through the sound 
LERILLE, Lockport, La. The object of the in- tube and the horn which communicates there­
vention is to provide a stake which is to be with. 
used to secure the ends of the seine in place WASHING MACHINE.-J. BECKER, Canal 
while the seine is being hauled. Means are Dover, Ohio. A strong and elll.cient washing 
provided for holding the seine close to the mud I' machine is provided by this invention which 
without damage to the seine. The stake is can be manually operated, which can be ad­
.fitted with a number of points of different 

I 
justed to a

. 

dapt it for 
.
use with varying quan­

length, which may be applied. as may be neces- tities of articles to be washed, and which can 
sary for use on different bottoms where the be taken apart so that it can easily be shipped 
depth of mud varies. . or stored when not in use. 

. 

FILTER.-VIRGINlA TONlNETTI, Milan, Italy. COMPUTING BALLOT BOX.-C. A. BALL, 
This filter is provided with two chambers, the Marion, Ind. This computing ballot box is 
upper one having a number of spouts project- specially adapted for use of fraternal and 
ing into conical holders supported in the lower ! benevolent SOCieties, lodges, clubs, and the like, 
chamber. These holders are adapted to be '  whereby a more reliable and secretive method 
fitted with . filtering material. The filtered of conducting the election of applicants for 
Hquid issues from the holders into the lower membership Is obtainable than at present. The 

-W. R. MORRISON, Derry, N. H. Mr. Mor­
rison's invention is an improvement in devices 
used on railways for receiving mail sacks from 
a passing train and delivering the same 
thereto. The device is arranged to relieVe the 
impact of the mail bag so that injury · to the 
same or the crane will be avoided. 

TIE PLATE.-F. A. PIPER, Redlands, Cal. 
The invention provides a strong and inexpen­
sive tie plate formed of sheet metal and hav­
ing shoulders at the ends to engage the outer 
edges of the rail bases. The plate is pro­
vided near the ends with openings to receive 
the spikes at opposite sides of the rail, and 
with laterally disposed flanges constituting 
spurs which are forced into the tie to secure 
the plate thereon. 

CAR MOVER.-C. H. ' SHOTWELL, Akron, O. 
This car mover consists of a lever composed 
of two members which are pivoted together, 
the fulcrum being adjustable to operative posi­
tion after the load ·arm has been disposed 
against the car wheel. The load arm, which 
serves as a shoe, has a surface which con­
forms with the configuration of the tread of 
the car wheel. The device may be attached to 
the periphery of the car wheel in such manner 
that when ·power is applied to the lever it will 
be locked to the wheel and tum with it. 

METALLIC RAILROAD TIE.-A. M. BAIRD, 
Topeka, Kans. The present inventioh is an 
improvement on a construction previously pat­
ented by Mr. Baird. It is provided with an 
open channeled body and is fitted with metallic 
clamps for the rail, the clamps being . secured 
in . cross pieces or top plates connecting the 
sides of the channeled body. The tie is par­
ticularly adapted for use on sharp curves of a 
railroad or any other portion of the road bed 
that may incline more or less laterally. The 
tie body Is fitted · with wings or lugs which 
prevent endwise creeping. 

. 

RAIL BENDER.-D. BELLONI, Edri, Pa. 
This device is designed for bending the ralls 
or track to the necessary curve or for 
straightenin'g the rails. It belongs to that 
class of benders in which a bowed yoke with 
hook shaped ends is provided at the center 
with a · screw-threaded enlargement adapted to 
receive' a screw stem which passes through the 
enlargement and bearS against the rail at Ii. 
point midway between the hooks of the bowed 
yoke. 

Vehicles and AcceSSOries. 
MOVING VAN.-A. B. YETTER, New York, 

N. Y. The invention provides an extension for 
the rear end of a moving van whereby the 
capacity of the van may be increased when­
ever necessary, and which will protect articles 
ordinarily strapped outside the end of the van. 
The attachment is adaptable to any type of 

-van and will not interfere with the opening 
or closing of the doors. 

TRACTION WHEEL.-F. BOTTRILL, . Tinti­
nara, S. Australia, Aus. This Invention has 
been devised to facilitate the movement of 
traction engines over sandy or yielding sur­
faces, and its novel features consist in the 
provision of a series of oscillating bearers, 
flexibly mounted upon and attached to the 
wheel rim in one or preferably two circles, the 
bearers in each circle being arranged end to 
end between suitable llanges extending around 
the rim. 

abuses of this column. · . 

(10980) C. H. C. says : Can you inform 
me of the philosophy of the curving of a tennis 
ball when struck with a " cut," and why some 
balls, with a forward twist, drop, and others, 
with a reverse twist, carry a long way without 
dropping ? Is the cause gyroscopic action, or 
the result of the climbing motion of the ball 
against the air, or what ? A. The curving of a 
tennis ball is probably due to the same · cause 
as that of a base bail. The rotation of the 
ball Is such that the air pressure is greater on 
the side toward which the ball rotates, push­
ing the ball in the opposite direction. See 
SCIENTIFIC AMERICAN, July 16, 1904, for a dis­
cussion of this question. This explains upward 
and downward motions of balls, as well as 
sideways motions. There IS no gyroscopic ac­
tion, so far as we can see. 

(10981) C. E. D. asks : In your reply 
to query 9606, you state that dayiight is gone 
after the sun is 18 deg . .  vertically below the 
horizon. It seems to the writer that this is 
an error. On almost any clear -night in the 
latter part of June, the sun's light can be 
traced, decreasing as the hours pass, farther 
and farther north until the North Pole Is 
passed, when it begins increasing until dawn. 
If this is not daylight, what Is It ? It is a 
well-known fact that the nights in summer are 
not so dark as In winter, and this must be be­
cause the daylight is not so fully -excluded. 
A. You are quite right in supposing that the 
light seen in the sky after the sun sets is sun­
light. It is refiected from the dust particles 
in the upper air. This is twilight, not day­
light, since daylight implies the seeing of ob­
jects distinctly, while twilight; Implies a dim, 
indistinct vision. T'UJi, here means bet1veen, 
that Is, neither light nor darkness. The tw\­
light zone is about 1 ,500 miles broad, to the 
east and west of the sunset line. At different 
times in the year a different time is required 
for the sun to reach an altitude of 18 deg. 
below the horizon. In our latitude this is 
more than two hours in midsummer, and the 
shortest possible duration of twilight in the 
torrid zone Is one hour twelve minutes, all the 
year round. The writer has lived there, and 
seen the night fall almost as soon as the sun 
sets. . Twilight Is not reckoned upon for work­
ing in the torrid zone, as it is here in the 
summer." The twilight illumination of the sky 
swings around toward the north as the sun 
itself does, and in the most northern portions 
of the United States the twilight zone does 
not dip below the horizon, even at midnight. 
About latitude 48 deg. twilight of morning 
meets evening twilight at the north. Even in 
Montreal or Edinburgh the evenings of summer 
are very long, and the streets are fined with 
people much later in summer than with us. 
But wherever on the earth the sun is 18 deg. 
below the horizon, it is night, and no light of 
the sun is to be seen above the horizon. An­
other fact in this connection, is that the sky 
is never dark . . This, however, is not due to 
the sun, but to the stars. The Milky Way is 
above the horizon in summer in our latitude, 
and it gives a great deal of light by night, 
enough to make the nlglit sky of that time 
brighter than when It Is not a part of our 

Deslgns. night sky, as Is the case in winter. Then, too, 
CLOCK STAND AND PICTURE FRAME.- the stars which cannot be seen by the unaided 

G. KEPPLER, New York, N. Y. The design eye give us much light. The stars which are 
consists of an ornamental frame supported by BOt visible to the eye gIve more light than 
a pair of legs in the form of dolphins. The those which are visible. We quote Todd's ·
frilme is provided' with a shell effect at the "New Astronomy," p. 424, on this point : "Ac­
upper end, while at the sides are conventional ceptlng a sixth-magultude star as the standard, 
fiower effects. anjl expressing in terins of It the light of all 

NOTE.-Copies of any of these patents Will i the lucid stars registered by Argelander· (a 
be furnished by Munn & Co. for ten cents each. catalogue of 324,000

· stars to the 9% mq­
Please state the name of the patentee, title of nitude ) ,  they give an amou�t of light equlva­
the invention, and date of this paper. lent to 7,300 sixth-magnitude stars. But cal-



Scientific American NOVEMBSR 14, 1908. 
culatlon proves that the telescopic stars of why a small batters motor will run on a 110-
this extensive catalogue yield more than three volt alternating current when a 60 candle­
timeB as much light as the lucid ones do. The power lamp Is put In series. If the 60 candle­
stars, then, we cannot see with the naked eye, power lamp Is removed and a 16 candle-power 
give more IIgbt than those we can, because of put In Its place, the motor wUl not start. 
their vastly greater numbers." In the whole A. A 16-can4le lamp does not carry current 
heavens the stars give about 1-80 as much enough to run your motor ; a 50-candle lamp 
light as the · full moon. There Is good reason does. 2. How long a spark ought an Induc­
for the fact that the sky Is light all the night. tlon coil to give which Is 8 inches long, 7 � 

(10982) G. F. says : 1. Is there any Inches In diameter, the core being 1 Inch In 
sound'  when there Is no ear to hear It ? For diameter, the primary coll consisting of two 
Instance, If ' a tree were to fall and there layers of No. 16 copper wire and the second­

ary coil containing 4 pounds of No. 86 cop-. were no living thing within hearing, _would per . wire ? A. You may be able to get a there be any sound ? Please explain fully. spark 3 Inches long from your coll� but its A. There may be Bound when there Is no ear 
to hear It, and the fall of a tree would pro- proportions are not of the best. The primary 

winding Is of too small a wire. No. 12 would duce exactly the same noise, whether or not have been right. The coll 1s too short. It there be any one near at hand. What w.e call should have been 12 or 14 Inches. This would "sound" consists In reality . of pulsations or 
wave vibrations In the air or whatever medium have made the - outside diameter less, and 

brought the secondary nearer the primary and the sound traverses. If . a stone fell Into a Into a stronger magnetic tleld. The coil might smooth body of water, It would produce waves then have given a spark of ' four Inches. See on the surface of the water, whether or not our SUPPLEMENT No. 1527 for plans for a 4-there be any person present to see them. In Inch coil ; price -ten cents. 3. Having tlve the same way, It would produce waves or 
pulsations of sound. In the air. 2. Give a rule known parallel forces applied at known points 

to a stick, what Is meant by taking one of for tlgurlng the drawbar puH of a traction those points as the center of moments ? A. engine. As an example, tlgure the pull of the When a point Is taken at the center of mo­following engine : Cylinder, 1Q x 10 � ; 225 ments, a force acting at that point does not revolutions, cutting off at two-thirds stroke ; assist In any way to rotate the stick. It slm­pressure, 120 pounds ; traction wheels, 64 ply produces pressure on the point. 4. What Inches diameter, geared 1 to 17. 4. The en- Is meant by moments . of forces ? '  A. Tile mo­glne . which you, describe ought to be able to ment of a force 'Is the value of that force In produce a drawbar pull of from ten to tlfteen producing rotation . of the bar or wheel to thousand pounds for each cyllnder, provided 
the driving wheels do not sllp. If this force which It Is applled. The valmi/ ' of any force 

In moment Is equal to the product of the force I s more than eight or ten per cent of the multlPlled by the acting distance of the force. weight on the driving wheels, they are Ilkely See textbooks of physics for full explanation to Slip. of moments and forces. 
(10987) . E. De V. asks : W1l1 you (10983) A. W. P. writes : ' 1. What is 

the complementary color of purple or violet ? ,  please tell me what kind of steel makcs the Is It green or yellow ? A. The complementary bi!st liar magnets ? Also, I . would llke to know _ color of purple is green. 2. Concerning 
wireless telegraphy, . I have read that "the the relative strength of bar and electro-mag­
receiving antennlll should be about, one-fourth nets. A. For permanent magnets some prefer 

Jessop's steel, some Stubs' steel, some man­the 'length of a wave." How may the length ganese steel, and some tungsten I!Iteel� Prob­of the wave be determined ? A. The length ably any good high-grade steel wlll answer very of electrical waves Is dependent upon the well for the purpose, ' with Uttte til choose. number of osciIlations per second of the 
discharge. With 300,000,000 oscillations the This Is generally the case when there are so 

many opinions on a_ matter. There Is no waves are about 3 feet long, since the speed "relative strength" of permanent magnets. A of the waves Is about the same as that of good permanent magnet may 11ft tlve times Its Ught. The mode of securing waves of Ii. par. own weight. An electro-magnet will 11ft much tlcular length _ III discussed In the several sys- more than this. 
. 

tems In Mayer's "Wireless Telegraphy," price 
$2. 3. Which Is the best battery to use with (l0988) J. J. G. askl'! : . DoeI'! an ob­
a small induction coil ( spark )  for experimental ject which Is viewed through the telescope of 
purpoSes-one that wlll give a steady current an engineer's translt appear to be larger than 
and not annoy one by polarizing every few when seen with the naked eye ? Although this 
minutes ? A. For experimental purposes you _ may seem to you to be a foolish question; I 
will tlnd the plunging bichromate battery as tlnd that several of my acquaintances, two of 
satisfactory as any. A good form Is described whom are griiduate civil engineers, claim that 
In our SUPPLEMlIINT No. 792, price 10 cents. 'while the Image Is clearer, It Is - no larger. By 

(10984) B. B. asks : Which part of a looldng through the telescope wIth one eye 
and past It with the other, I am able to see wagon wheel , when traveling on the road, goes both object - and Image at the same time, and the fastest, the top or the bottom ? A. All thus seen the supei1l.clal areas appear to be parts of a wagon wheel go along the road with about as 1 to 16. My friends claim that this the same speed, the same as the horse _ moves. Is due to my eyes, . but I do not ' think so. So too all parts of the wheel turn arouild the A.' 'An englneer's transit usually Is provided axle with the same angular speed, . that Is, with a telescope which wllI magri.lfy from 3 to every point whIch Is at the same distance 6 diameters, or from 9 to 16 tl'1les. If It did froUl the center moves with the same speed, not magnify at all, an object seen through It but each point moves with a speed w!J.lch Is would not be seen any more dlsttnctly than pre.portlonal to Its distance from the ,center of with the naked eye. A simple way to deter­the a x le. The center line of the wheel does mine the magnifying power of a glass Is- to not rotate at all. There are other motions of look at bricks at some distance with one eye the pnrts of a wheel which are discussed In through- the telescope and with the other eye Queries �622 and 9636 ; also In the correspond· directly. Find how many bricks seen with the ence column of Vol. 92, No. 25, to which we naked eye are covered by one brick seen would refer you. We can send you these num- through ' the telescope. This Is , the number bers for thirty cents. of diameters the telescope magnltles. 

(10985) H. A. K. says : I have a hoI-
(10989) G. J. B. writes! In your low cylinder 1 � Inches diameter by 3 inches 

high. How many cubic Inches of air wIll be Notes and Queries of April 1, 1906 (No. 9594 ) ,  

compressed Into I t  at  100 pounds pressure per you say that the curvature of the earth is 8 

Inch ? At 200, at 300, at 400, at 500 ? If Inches for one mlle arid 32 for two miles. 
the height of the cylinder Is cut In half, how . Thls Is right ( approximately ) when running 
many cubic Inches will - it contain at the same an east-and-west level but ceases to be true 
pressures ? What Is the rule for tlndlng the when running north . and - south, or elSe the 
volume of ail' compressed Into a given space at doctrine that the north-and-south axis of the 
a given pressure ? What -books treat on the earth Is 26 miles shorter than the east-and� 
subject ? A. Your cylindeJ." contains 3.68 cubic west axis must be false. . It Is easily - evident 
feet of air at atmospheric pressure .. - At 100 that if you run a_ level startm, from a given 
pounds pressure It wlll contain 3.68 times point on the equator and runnIng west through 

114.7 90 deg. of arc with 8 Inches allowance for 
___ = 28.8 cubic Inches. At 200 pounds per each mile' and should then start at the same 

14.7 place on 'the equator and run north through 
square Inch It wlll contain 53.8 cubic Inches. 90 deg. Ilf arc, you would come out up In the 
At 300 pounds per square Inch It will contain air at the north pole. This would be equally 
78.8 cubic Inches. At 400 pounds per square true If you run the same levels with equal 
Inch It wiIl contain 103.8 cubic Inches. At 500 fore a_nd back slghtll. A true Instrumental 
pounds per square Inch It wlll contain 128.8 level Is a series of short chords whose ends 
cubic Inches of air at atmospheric pressure. If are equidistant from the center of the earth, 

and tlaradoxlcal as It may seem, a true level you halve the height of ,the cylinder, you, WIlI Is a . true clrcie. It Is literally true that the halve the amount of air that It wlll contain. 
The ' pressure of the atmosphere on an average Mississippi River runs up hill, else Its mouth 
Is about 14.7 pounds per square Inch. When could not be farther from the euth's center 
the pressure Is Increased, the volume of each than ,the source. it Is also true that no river 
cubic Inch of air Is decreased In the same Of the tlftole 1evelll could �xlst tn an east and 

_ ratio that the pressure Is Increased aboVe 14.7. west course, unless Its source was underground 
In workIng these problems It Is necessary to and It should rise gradually to the surface. 
remember that pressures as ordinarily meas-, The levels of the Amazon Rlvef are most de­
ured by gages are pressures above the at- cldedly different trom the MississIppi. A. Detl­
mospherlc pressure. To obtain the absolute nltlons are the safeguards of a discussion: 
pressure or true pressure, it Is necessary . to· Unless 'words are used In the same sense by 

add 14.7 to the pressure given by the gages. ,  both sides to an argument a discussion Is 
not 'protltable. And when you state that '�an as has been done In working the examples 

above. We recommend and can ·. supply you ea.flt-and�west level Is not the same · as It 
north-and-south level" and that . "the Mlssls­with the following book relating especially to sIppi River runs literally- up hill" It Is evl­the subject you .' refer ·to : , "Compressed A ir ;  

I ts ProductiOn, Uses, and ' Application ." by dent that the terms "level" . and "up hill" 
HI - rI -5 08t ald , need detlnltlon. We ' cannot agree · to either sCox, p ce .. p p . expression In the sense In whicn the dlctlon-
- (10986) P. H. C. asks : 1. I ask you ary requires us to use terma. If we detlne 

to explain In your . column of Notes and Queries ! level, . pro,!!abty the 'term up hill wUl 'take care 

o.f Itself, Ilnce It must be detlned as depart- ably what a '  tOil; of coal or a 'cord of wood Is Ing from a level by rising above It. The Ceil- worth at yout place. In buying either you tury Dictionary, which Is usuaIly considered are buying carbon. 7. Could scraps of It be as good authority, detlnes level as "an lmagl-_ pulverized and again molded Into shape ? 
nary surface everywhere perpendicular to the A. Pulverized ' gas carbon, or gtaphlte, Is 
plumb line, or line of gravity, so that It molded, as we have � said above. 8. Can you might be the surface of a lIquld at rest. supply us with the addresses of tlrms making 
Every such ilUrface Is approximatelY that of articles of carbon ? A. Consult our Manufac­
an oblate spheroid, as the sea levei, for ex- turers' Index sent free on request. All 
ample, Is." - Thta seems very plain. We can- dealers In electrical goods ha:ve electric-light 
not think that anyone would maintain that carbons,. battery plates, and motor brushes 
the sea from the latitude ' of the source of - the for saie. They , also may have granular carbon 
Mississippi to that of Its mouth Is upb,lll, for use In the telephone transmitter . . Jewelers 
yet If the river tlows uphlIl surely : the sea deal In diamonds, which are crystalUzed carbon. also tlows uphill, and a ship salls uphill In the 9. All authorities do not agree upon the northern hemisphere here, as It salls lIouth. melting point of gold. Please tell the melt­A level Is not a surface equidistant from tlfe Ing point both In Fahrenheit and Centigrade. center of the earth, and Is never detlned as A. The melting point of gold rilDges from such. That would not be a level. Water 1,035 to 1,250 deg. C. ; 1 ,080 deg. may be would not lie upon such a surface, and Ii. level taken as ' an average value. ThIs is from 1,900 run north and south does not differ from one' to 2,250 deg. F. 
run east and west. It Is nonsense to say 
that a level Is run differently In one dl.rectlon . (10992) , A. L. asks : Kindly oblige me 
from what Is done In another. The only dlffer- by answering the following questions : 1. What 
ence Is that centrifugal force acts to- modify Is best material to make a magnet of? 2. What 
the hivel north and 'south, but the liquid of a Is the best means of making a magnet ? 
level, the ship on the sea and the waters of 3. Does the north pole of a magnet repel the 
the tlowlng rivers, all are sensible to the ac- north pole tlf another magnet In _ practice the 
tion of this force all the time and everyWhere. -same as in theory ? I mean on a large scale. 
A level Is the surface of stIlI water, and the A. : Permanent magnets are made of steel, the 
water of a south-tlowlng river at Its source best steel to be found. Tool steel Is of�en 
In the northern hemisphere Is above the level used. ' See query No. 10987 on this page. 
of Its mouth, and the water of this river tlows Heat the bar to a , cherry red, or If It is 
down hIlI from Its source to I ts mouth. long, the ends of the bar, and plunge It end­

wise Into water. It will then be glass hard. 
Draw the bar across the poles of a strong 
magnet, either another permanent magnet or, 
better,- an electro-magnet. Do this ' ten to 
twenty times, pulllng It off In the same dlrec· 
tlon from One pole, and then reverse the bar 
and pull the other end from the other pole 
In the same way. The're Is a repulsion be­
tween similar, /lnd an attraction between oppo­
site poles of two magnets. If the magnets be 
strong .,this wlII also be strong. 

(10990) J. F. S. asks : W111 you kindly 
explain how It Is that makers of dry batteries 
rate their cells In amperes ? Thus, they claim 
that a cell will show 14 or 16 amperes. I 
always supposed that an ammeter simply 
shOWed the rate at which current tIows. This 
being the ease, the reading on the ammeter 
would be dependent on the . voltage and the re­
IIlstance In circuit. Would It .. not be better 
practice to test cells with a voltmeter ? A. Yoit 
are correct In supposing that the ' amount of 
eurrent registered on an ammeter connected (10993) R. - E. S. says : In your val· 
In a clrcul� Is dependent upon the voltage and uable paper, the SCIENTiFIC AMERICAN, of July 
resistance. In testing dry batteries, 'however, 29, 1905, under the heading, "Five Thousand 
it Is customary to short circuit each cell for Degrees of Heat," I tlnd theSe words : "We 
an Instant through an ammeter to see what Is have a heat that cannot be surpassed, and we 
the maximum rate at which It will discharge. obtain, In fact, a heat of 5,000 deg;" Now, 
When new, this .glves an indication of the are you aware of the fact that the Carborun­
capacity of the battery, and, as a cell becomes dum Company, of Niagara Falls, uses 7,000 
run down, the rate at which It wllI discharge ' degrees of heat In producing Its so-called ear­
when momentarily short-circuited decreases. borundum ? A thousand horse-power of electric 
When this falls to o amperes Ule cell Is energy, furnished' by Niagara, Is said to be 
ahout used up for anything but very light, converted _Into over 7,000 degrees of heat. In 
intermittent work. . Cells In this condition will fact the heat Is  said - to be so Intense that It 
sometiines still spark a gasoline engine If the burns and vaporizes every known element. I 
vibrator Is properly adjusted to suit the weak have heard, froln various sources, that Thomas 
current they will supply. The voltage also Edison, In trying to produce diamonds, led to 
falls off slightly as a dry cell becomes run thl!- discovery and manufacture of carborun­
down, but this Indication . Is not as dellrilte as dum. Carborundum Is a mixture of sawdust, 
the amperes In the cell will show while with sand, and salt fused with coke at the tre­
a storage cell the voltage taken ';hen the cell mendous heat of 7,000 deg. It Is saId to be 
Is discharging Is a good .crlterlon of the amount diamond In character, of �he same hardness; 
of charge still In the cell. A dry cell shows and even more Indestructible. It Is made up 
1.5 volts when new and anywherE! from 1 to Into wheels for grinding purposes and also 
1.25 or possibly more when run down. A made Into hones and the like, and Is, I assure 
storage cell shows 2.1 or 2 volts .under dls- you, absolutely ' the best grinding substance 
charge when full, about 1.9 ' when , half dls- known. The above facts I take from a paper 
charged, and 1.8 or 1 .75 when fully dlscb.arged. _ furnished by the Carborundum Company to one 
It will, however, Immediately return to. 2 volts of, Its agents, A. We note your criticism of 
when on open circuit. In short-cIrcuiting dry the phrase used by our Paris correspondent, 
cells through an ammeter, but one cell at a "A heat of 5,000 deg." It Is doubtless true 
time should be tested and care should be that the electric arc furnishes the highest 
taken to have large enough wire to carry the known temperature, and that this Is the tem­
current easily. The wires to the meter should perature at which carbon volatilizes. It Is not 
be as short as possible and all connections so ' easy as you . seem to assume It to be to 
should be weH made. A whole battery of .{ determine just what that temperature Is. .. A 
or ' 6 cells can be short-circuited at once, but recent book on the electric furnace, by J. 
this gives an average discharge only and does Wright, published 1905, contains this state­
not Indicate the condition of each separate ment, page 9 : "Tile temperature of the elec­
cell. trlc arc Itself has never been determined." 

The highest authority In the world upon the 
(10991) W. I. H. asks : 1. What is electric furnace Is without doubt Henri Mols­

the heat conductivity of carbon such as the _san, of Paris. In his book, "The Electric Fur­
penCils used In arc lamps ? What order does Dace," published July, 1904, page 19, he saYS, 
It have In the scale of conductors ? A. The "We do not know the temperature of these 
conductivity of carbon for , heat Is 0.0004Q5, pieCes of apparatus. ; It depends upon the tem­
when copper Is 1.0405 on the same l;lcale. This perature reached by the electric arc which 
Is less than all the metals, stones, ' and many may be, according to Vloll.e, 3,500 deg." This 
minerals, and more , than �ost woods, wool, corresponds to 6,300 deg: F., since Violle used 
and animal substanceS generally. 2. What is the Centigrade scale. The temperature of the 
Its fusing point, or does It only fuse In the electric arc IlI- probably UmUed by the tem­
electric arc ? A. Carbon has not been melted, perature at which carbon Is volatilized. This 
though under sutllclent pressure there seems has been variously estimated at from a Utth; 
to be no reason why it may not be melted. It above 5,000 deg. F. to about ,7,000 deg. F. In 
turns or Seems to tum directly into a ,vapor Chateller's "High Temperature Measurements," 
UPlln heating It sutllclently. It vaporizes In published September, ' 1904, page 302, the "ex­
the electric arc at a temperature between 5,000 treme temperature of the electric arc" Is given 
and 7,000 deg. F. The electric arc Is the only at 3,600 deg. C., which is 6,500 deg. F. Woot­
source of heat hIlt enoilgh to vaporize carbon; ham, In his bOok, published 1904, "Recent De-
3. What Is Its specltlc gravity ? A. The specifIc velopment of Physical Science," page 77, gives 
gravity of carbon In the form of graphite Is the temperature of the - electric arc as 3,000 
from 1.9 to '2.8. The porosity of electric to 4,000 deg, C." or -5,400 to 7,200 deg. F. We 
light carbons would probably cause them to have. given you the results as stated by the 
appear lighter than this. 4. How is It ' manu- most reliable authorlttes. And we can say 
factured and of what Is It composed ? A. Car- that we are not aware that it Is certain that 
bon is manufactured from wood as . charcoal ; a temperature of 7,000 deg. exists In the elec­
from coal In .  retorts as graphite. Carbon Is trlc furnace. It appears that our Paris corre­
carbon. It -Is an element, and so far as man spondent used the lowest estimate of the tem­
Is able to affect It, It Is not made from any perature, while the advertising circular which 
other substance, nor changed Into any other you quote and ' which we _have , at hand uses 
substance. 6. What holds It together, that Is, the highest estimated temp.erature of the ap­
Is It plastic . when molded , or molded under paratus, as Is natural that It should do. We 
great pressure ? A. Cohesion holds the part!- do not know why our correspondent used the 
cles of - a lump of coal or other piece o� car- lowest tlgures, and _personally we are accus­
bon together. It Is not plastic In Its ordinary tomed to give both extremes when we use any 
states. In the electric light carbons the parti- ligures on this .  point. One _way or the other 
etes are bound together by BOme ,sticky ma- thel"ll Is nothing to dispute about. If you wllI 
terlal, and the- ,rod Is then burned In a fur- read the books we have quoted, especlaIIy the 
nace. 6. Is It what would - be considered ·  an "High Temperature Measurements," which_ we 
expensive product ? Please give Bome Idea of can furnish for $3, you will appreclate fhl! 
cost In In()lded shapeil anll 'in-. bulk. A. Carbon work done In this direction and the dltllcultles 
1B Dot an expensive article • .  YoU mow prob- Of the pro.!!lem. HOlasan'8 "llllectrlc Fuma�" 



Is also a book well worth reading by any one 
who would know the facts in the matter. We 
send it for $3. This book contains the full 
history of the et1'ort to produce diamonds arti­
ficially, in which Moissan has been the chief 
experimenter and the most successful one. It 
may be that Mr. Edison has taken a hand in 
this Une of work, since he has done so in 
almost every line,- but his name has not been 
publicly associated with the artificial produc­
tion of diamonds. Your sources of Inf6rma­
tion iii the matter may be better t-han ours. 
The Invention of carborundum Is credited to 
Mr. E. G. Acheson in 1893. , Moissan, ' ''Electric 
Furnace," page 264, says : "I llad occasion to 
find, in 1 891, small crystals of a 
slUclde of carbon. I did not, how-
ever, publish anything on this subject at the 
time, and ,the discovery ' Of th�- crysta1l1zlld 
carbon silicide - really belongs to .Acheson." It 
Is not "diamond in character," as you state, 
since -the diamond Is simply crystallized car­
bon, wIille carbprundum Is a compound of slll­
cop and carbon. It Is next to the diamond in 
hardness, or between 9 and 10 on the mineral 
scale of hardness. Being harder than emery 
It Is a better abrasive, although emery is still 
preferred by some. 

NEW BOOKS, ETC. 

Scientific American 

business men. At the time when' advertlse- is an excellent work wcll Illustrated and well 
ments were poorly constructed and given lIm- printed. 
ited circulation; certain enterpriSing men saw 
the possibilities of advertising, and began sys­
tematically to Improve the whole profession of 
advertiSing. There Is a vast dlt1'erence between 
the advertisements of twenty-five years ago and 
to-day. It Is not strange that advertising has 
as its one function the Influencing of the hu­
man mind. Unless it does this, it is useless 
and destructive to the firms attempting It. As 
It Js, the ' human mind in advertising Is dealing 
with its only scientific basis in psychology, 
which is simply a systematic study of those 
same minds which the advertiser Is seeking to 
influence. This fact was seen by wise adver­
tlsers,- and some ten years ago various theories 
of advertising began to be reduced to concrete 
form. The. author has produced a critical work 
dealing with memory, hUJ:nan instincts, sugges­
tions, will, habit, laws of progressive thinking, 
attention to the value of spaces, psychology of 
food advertising, railway advertising, etc. It 
is an excell\!Ilt book accompanied by a fun 
bibliography. 
COLOR VALUE. By C. R. Clifford. New 

York : Clifford & Lawton, 1908. 8vo. ; 
95 pages. Price, $1. 

MERCK'S 1907 INDEX. Third edition. New 
York : Merck & Co., 1907. 8vo. ; 472 
pages. Price, $5. 

An encyclopedia for the chemist, pharmacist, 
al)-d physician, stating the names and synonyms, 
source or origin, chemical nature and formulas, 
physical fOrIll, appearance, and properties, melt­
Ing and boiling points, solubilities, specific 
gravities and methods of testing, physiological 
effects, therapeutic uses, modes of administra­
tion and application, ordinary and maximum 
doses, Incompatibles, antidotes, sP'lclal 'cau­
tlons, hints on keeping and handling, etc., of 
the chemicals and drugs used in chemistry, 
mediCine, and the arts. It is a chemical en­
cyclopedia. But whereas Bellstein , takes In all 
possible combinations, Merck's 1907 Index lim­
Its itself to the chemicals and drugs actually 
on the market, giving in regard to them in­
formation comparable to Beilsteln's: This 
latest edition < Is improved by the addition of 
the newest products of the chemical industry; 
by the adoption of the latest nomenclature, by 
ithe adherence to the most modern authorities. 
:We have used Older editions with much satis­
faction. It is indispensabl� for the editor's 
desk. 
MODERN PRACTICE IN MINING. Vol. 1. 

Coal, Its Occurrence, Value, and 
Methods .of Boring. By R. A. S. 
Redmayne. London and New York : 
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SEWEB CONSTRUCTION. By Henry N. Og­
den, C.E. New York : John Wiley & 
Sons, 1908. 8vo. ; pp. 335 ; 192 fig­
ures. Cloth, $3. 

The course represents the second part of a 
year's work, of which the book on "Sewer 
Design," already published, is the first part, 
and It Is assumed that the reader is familiar 
with that volume. The work appears to be an 
excellent one, and is deserving of a good sale 
among those- interested in the ·subject. 

MASSING OF SPHERES. A Geometrical 
Demonstration of the Constitution of 
Matter. By G. J. Stevens. London : 
J. Haslam Company, Ltd., 1908. 4to. ; 
pp. 21. Price, $1. 

THE LETTERS OF JENNIE ALLEN TO HER 
FRmND,_ MISS MUSGROVE. By Grace 
Donworth. Boston: Small & May­
nard Company, 1908. 12mo. ; pp. 291. 
Price, $1.50. . '  

INDEX ' OF INVENTIONS 
For whlcb Letters Patent of tbe 

United States were Issued 
for tbe Week Ending 

Novemher �, 1 908, 
MAN IN THE LIGHT OF EVOl;'UTION. By 

John M. Tyler, Ph.D. New ,York : D. 
Appleton & Co" 1908. 12mo. ; pp. 
231. Price, $1.25. 

An admirable volume filled with good sug­
gestions which will be of the greatest service 
to ail interior decorators. It i!\ a scientific 
treatise' ' in every sense of the word. Its 
study will prevent the hideous combinations 
which ot1'end the refined taste in so many 
houses. Longmans, Green & Co., 1908. 8vo. ; A N D  E A C H B E  A R I N O T  H A T D A T E  

PP. 199. Price, '$2. It is now about fifty years since Mr. Darwin 
published "The Origin of Species." A host of 
books have since been written on ---evohitlon, 
Darwinism, and natural selection, but com­
paratively few zoologists have attempted to 
show the bearing of the theory of evolution on 
man's history, progress, and life. They have 
usually left this problem to the sociologist and 
the archreologist. The author ha� attempted to 
mark out a straight and narrow path through 
the subject. He has viewed animals and man 
more from the physiological than from the 
anatomical standpoint. Much Is said of func­
tions, powers, actions ; less of organs and 
structure. 
SUBJECT LIST OF WORKS OF REFERENCE, 

BIOGRAPHY, BIBLIOGRAPHY, THE Aux� 
ILIABY HISTORICAL ScmNCES IN THE 
LIBRABY OF THE ( BRITISH) PATENT 
OFFiCE. 

. 
London : His Majesty's Sta­

tionery Office, 1908. 18mo. ;  336 
-pages. Price, 6 pence. 

An admirable addition to a most useful little 
series - of bibliographical handbooks. 
GAs ,ENGINE MANUAL; By W; A: Tookey. 

LOlldon : Percival Marshall & Co., 
1908-. 12mo. ; pp. 186. Price, $1.50. 

There always seelnS to be room for a book 
on gas -engines, ' although some. fifteen or twenty 
years ago the literature on the , subject was 
extremely meager. The introduction of _ the 
automobile has caused widespread -interest. In 
internal combustion motors. Some yearfi! ago 
the author produced several �mail 'handbooks 
which met with favor, and since that fI.!lle he 
has been asked repeatedly to ' write ' a -small, 
comprehensive work ' on the gas engtTIe; which 
would form a stepping stone from these hand­
bOoks to more scientific treatises. He has 
devoted Ilpecial attention to the nature of dis­
turbances which usually at1'ect the performance 
of gas engines when ereCted permanently in 
factories, which to a practical engineer is of 
more value than treatises dealing with the 
theOl;etlcal consideration of scientific research, 
or "test bed" experiments. A special feature 
of the book is a series of indicated diagrams, 
most of which are reproduced from actua(cards 
taken by the author in everyday work. 
HALLEY'S CO�lET. An Evening Disc<¥1rse 

Dm SAEUGETIERE DES DEUTSCHEN WALDES. 
Von Dr, Kurt Floericke. Mit Bildern. 
Octavo. Stuttgart : Kosmos Gesell­
schaft der Naturfreunde, 1908. P"p. 
105. Price, 50 cents. 

Dr. Floericke's book on the animals of the 
German forest is one of the popular series of 
nature -books which have long been published 
by the well-known German scientific periodical 
Kosmos. The book is a simple, straightforward 
account, which should be read with interest 
by those who have no desire to penetrate deeply 
into natural history, but who want an in­
telligible, accurate, and non-technical book on 
the subject. With the exception of an attempt 
at fine- writing, which seems to be inevitable 
in all popular works, the book strikes us as an 
accurate and careful presentation of the sub­
ject. 

EXPERIME1'iTAL ELASTICITY. A Manual for 
_ the Laboratory . . By G. F. C:' Searle, 
M.A., F.R" S" Cambridge ( England) .  
New York : G. P. Putnam's Sons, 
1908. 12mo. ; 187 pages. Price, $1.50. 

A highly specialized treatise which will be 
warmly welcomed by all physicists. The sub­
ject is an Interestfug ' one and is admirably 
treated. 

CEMENT HOUSES AND How TO BUILD THEM. 
By W. A. Radford. Chicago and New 
York: ·  Radford Architectural Com­
pany, 1·908. Small quarto ; PP. 158. 
Price, $1. 

This is a practical treatise 01) the construc­
tion of cement' houses, giVing standard _ speclfi­
catiolis for cement; standard specificatIons for 
concrete blocks, general information concerning 
waterproofing, coloring, pRving, reinforcing, 
foundations, walls, steps, sewer pipes, chimneys, 
porches, floors, the use of concrete on the farm, 
�Ith perspective views ' and floor plans of con­
crete block and cement plaster houses. 

E:U::CTRIC FuRNACES. The Production of 
Heat from Electrical Energy and the 
Construction of Electrical Furnaces. 
By Wilhelm Borchers. Translated 
by Henry 0. Solomon, A.M.LE.E. 
London and New York : Longnians, 
Green & Co., 1908. 8vo. ; pp. 224. 
Price, $2.50. 

- . to the British Association at Their , 
Meeting at Dublin on Friday, Sep­
tember 4, 1908. By H. H. Turner, The present volume Is an English version of 
D.Sc., F.R.S. Oxford : Clarendon the second German edition of "Die Elektrischen 
Press, 1908. 8vo. ; 32 pages. Oefen" by Dr. B orchers, the well-known author-

In this paper Prof. Turner ,has presented 
tty on electro-metallurgy. The ,recent rapid de-

�al�:;� f:�c:��e�:m::.tro��m!�;!s :l�st��; re:� :��:v:e:�in�I���b�� ;::�:�ot i:;O:�:��� ::� 
ords of Its former appearances. 

It Is playing, and Is destined to play in a still 
greater degree in the near future in connection 

ECONOMIC ZOOLOGY. An Introductory with all classes of metallurgical operation&. 
Textbook in Zoology. By Herbert By the aid of electric furnaces It should be 
Osborn ... M.Sc. New York : The Mac- possible to develop new Industries and in dls­
millan Company, 1908. . 12mo. ; pp. tricts hitherto ' unsuitable for electrical enter-
490. Price: $2. prise, especially where the raw materials are 

This book Is not intended merely as a text- readily obtainable for the prodUction of tM 
book for a -- school or college lIndent, but It Is substances desired and current can be cheaplt; 
hoped that it may be of service to that very generated and supplied, as by the utilization 
interesting body of citizens who wish to famil- of waste furnace gases and overhead transmls'­
larlze themselves with the general prinCiples slon. To those who are comparatively familiar 
and the present status of knowledge regarding with the subject of electro-metallurgy, this book 
the animal kingdom. Zoology when presented will prove a revelation. It is filled with the 
In such a lucid form as in the present work most interesting illustrations, numbering 279 
can be made very attractive. The book is ad- in all. It Is a book which we can heartily 
mlrably illustrated by 269 engravings. commend. 

THE PSYCHOLOGY OF ADVERTISING. By NAUTICAL CHABTS. By G. R. Putnam, 
New York : JohR Wiley & Sons, 

8vo. ; Pp. 162. Price, $2. 
.Walter Dill Scott, Ph.D. Boston : Smal!, M.S. 

. Maynard & Co., 1908. 12mo. ; pp. 269. 1908. 
Price, $2. 
A most valuable book written by an expert, 

who brings the psychological laboratory Into 
one phase of modem business life. The typical 
business man is an optimist. For him the 
future Is full of possibilities that never have 
been aroused in the past. He is not, however, 
a day-dreamer, but one who uses his imagina­
tion in formulating plans which lead to im­
mediate action. The advertiser may well be 
resarded as typical of the class of American 

This is the first work on an important- sub­
ject_ In all the countries of the world, more 
than a million copies of charts are now issued 
annually. A considerable portion of the human 
race are interested directly or indirectly, either 
as mariners or passengers, or shippers on the 
sea. Aside from supplying a handbook for 
those who might have a general interest in the 
subject, it was thought that a discussion of 
charts mlsht lead to a further consideration of 
the principles governins their construction. - It 

The present volume is the predecessor of 
several others which are to be brought out in 
successive order, the series constituting a com­
plete work on modem practice In mining. 
While the British colliery practice is some­
what dlt1'erent than that in vogue in America, 
still the present 'work contains enough valuable 
Information to warrant its purchase by any 
who are in any way interested in coal mining. 
Special attention is given to prospecting and 
boring for coal. In fact, this constitutes the 
largest part of the book. It is well illustrated 
by numerous engravings. 

Ex-MEll,IDIAN, ALTITUDE, AZIMUTH, AND 
STAB-FINDING TABLES . By Lieut. 
Com. Armistead Rust. New York : 
John Wiley & Sons, 1908. 8vo. ; PP. 
393. Price, $5. 

All navigators will be Interested in this 
book. It is not a textbook, no space being 
taken up by rules for the conversion of time, 
the flndJng of hour angles, and for plotting 
lines of position by the usual methods famlliar 
to navigators, which may be found in any 
work on navigation. The book Is a most com­
mendable specimen of industry. 

HEATING AND VENTILATION. By Charles 
L. Hubbard, S.B., M.E. Chicago : 
American School of Correspondence, 
1908. 8vo. ; PP. 221. Price, $1.50. -

In recent years such marvelous advances 
have been made in the engineering and scien­
tific fields, and so rapid has been the evolution 
of mechanical and constructive processes and 
methods, that a distinct need has been created 
for a series of practical working guides of con­
venient size and low cost, embodying the ac­
cumulative results of experience and the most 
approved modem practice along a great variety 
of lines. To fill this acknowledged need is the 
special purpose of a series of hand-books to 
which this volume belongs. The volume is 
particularly adapted to the purpose of self­
instruction and home study. The utmost care 
has been used to bring the treatment of each 
subject within the range of the common un­
derstanding, so that the work will appeal not 
only to the trained expert, but also to the 
beginner and to the self-taught practical man 
who wishes to keep abreast of' modern progress. 
The method adopted In the preparation of this 
volume is that which the American School of 
Correspondence , ha,s -developed and employed so 
successfully for many years. The book is ex­
cellently lllustrated. 

MECHANICAL PRoDUCTION OF COLD. By J. 
A. Ewing, C.B., LL.D., F.R.S. Cam­
bridge, Englll.nd : University Press, 
1908. G. P. Putnam's Sons, Import­
ers, 1908. 8vo. ; pp. 20�. Price, $3.25. 

This book Is a reprint of lectures on the 
mechanical production of cold delivered before 
the Society of Arts III 1897, with additions 
and corrections which show the advance of the 
past eleven years, and' bring the accounts of 
machines and processes into accord with the 
practice of the day. In its main feature the 
art of refrigeration has undergone little change 
In that time, but notable progress has been 
made in some directions, and this has' required 
the Introduction _of a good deal of, supplemen­
tary matter. The refrigerating machine is 
essentially a contrivance for pumping up heat 
from a place that Is comparatively cold to a 
place that is comparatively warm, and the 
question of primary interest is how to do , this 
pumping with the least expenditure of power. 
We are concerned with the theoretical limits 
to the economy of power that hold in ideal 
refrigerating processes, and with considerations 
as to how nearly the actual conditions under 
which refrigeration is carried out will allow 
these limits to be , approached when one or 
another type of real machine .Is employed. 
The lectures are In great part an attempt to 
make this side of the subject Intelligible with­
out unnecessary mathematics. The book is ex­
cellently - lIlustrated. 

[See note at end of list about copies of these patentfi.] 

Accounting system, Eo C. Albree.902,542 to 902,544 
AdvertiSing device, L. S. SbarpS". . . . . . . . . . .  902,840 
Advertising device, automatically changing, 

Tannert & Bosherz . . . . . . . . . . . . . . . . . . . . . 902,927 
Air brake, W. P. Gentleman . . . . . . . . . . . . . . . .  903,077 
Air moistener and evaporator, O. R. Rice . •  902,835 
Air, purifying and humidifying, :W. G. R. 

Braemer . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  ,903, 150 
Alarm switch, friction held, F. R. Alford . .  903,125 

' Alfalfa disk, L. E. Waterman . . . . . . . . . . . . .  903,119 
Animal trap, W. 1. Wolverton . . . . . . . . . . . . .  902,790 
Animal trap, L. Horlnko . . . . . . . . . . . . . . . . . .  903,091 
Auto door stop, U. H. Hill . . . . . . . . . . . . . . . .  902,730 
Automobiles, air purifying device for, H. E. 

Whiting '. . . . . . . . . . . . . . . . . . . .  . . . .  . . . .  . .  903,122 
Automobiles, combined lamp and license 

holder for, J. M. Sharp . . . . . . . . . . . . . . . .  903,014 
Axle box, J. R. Fleming . . . . . . . . . . . . . . .. . .  902,956 
Axle journal, W. Betz . . . . . . . . . . . . . . . . . . . . .  902,853 
Axle. road vehicle wheel, L. Granieri . . . . . .  903,080 
Axle setter, J. S. Cross. . . . . . . . . . . . . . . . . . . .  902,716 
Axle, vehicle, W. Bet. . . . . . . . . . . . . . . . . . . . .  902,852 

�:� tf:,
n ,

s�'c�:;������ : : : : : : : : : : : : : : : : : : : :  �:�� 
Bale tie, T. S. Drake . . . . . . . . . . . . . . . . . . . . . .  902,864 
Bale tie, D. Margollu • . . . . . . . . . • . • • • . . • . . . .  902,984 
Bank, coin, Maley & Hills . . . • • . . . . . • • . . . . .  902,669 
Bar. See Detector bar. 
Barrel, metallic sectional, J. B. Smith . . . . .  902,846 
Bath tubs, basins, and Uke fixtures, waste 

for, Guthrie & Hayes . . . . . . . . . . . . . . . . . .  903 ,081 
Bearing, roller, W. H. Sheasby . • . . . . . . . . . .  902, 691 
Bearing, roller, J. F. Foster . . . . . . . . . . . . . .  '. 902,810 
Bearing, self-adjusting, J. V. M. Risberg . . . 902,912 
Beds, folding crib attachment for, J. T. & B. F. Rademaker . . . . . . . . . . . . . . . . . . . . . .  902, 684 
Bedstead, F. E. Hall . . . . . . . . . . . .  : . . - . . . . . . . .  902,820 
Bell, sound reproducing; C. G. Collo . . . . . . . .  903,Op9 
Bicycle, L. M. Silva . . . . . . . . . . . . . . . . . . . . . .  902.920 
Binder, loose leaf, H. C. Miller . . . . . . . . . . .  902,672 
Binding post, C. Cuno . . . . . . . . . . . . .  -. . . . . . . .  903,130 
Blotting pad, W. F. Mahony . . . . . . . . . . . . . . . 902 ,981 
Blower caSing, W. W. Wainwright . . . . . . . .  902.702 
Boat handling device, Tanning & Ryan . . . .  903,025 
Boiler, H. O. Kefersteln . . . . . . . . . . . . . . . . . . .  902,740 . 
Bolts tenons, etc. , tool for drawing, S. O. 

Duemler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  902,649 
Book, writing, J. W. C. Gllmau . . . . . . . . . . .  902,959 
Bookbinding, F. Bollenbach . . . . . . . . . . . . . . . .  902,933 
Bookcase, sectional, A. D. Oles . . . . . . . . . . . .  902,995 
Bottle closures, making, H. S. Sheppard . . .  902,843 
Box, A. J. Vance . . . . . . . . . . . . . . . . . . . . . . . . . .  IlCl2.700 
Box machine, W. H. Parker . . . . . . . . . . . . . . .  902 , 679 
Brake attachment for hay wagons, etc. ,  R. 

E. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  902,549 
Brick machine, J. F. Uhlhorn . . . . . . . . . . . . . .  902,699 
Bricks, shaped stones, or blocks, tubes, 

tiles. and the like, manufacture of, H. 
Dresler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,062 

Brine producer, F. Tyson . . . . . . . . . . . . . . . . . .  903,028 
Broiling meats and the like, apparatus for, 

G. GloVll.nna . . . . . . . . . . . . . . . . . . . . . . . . . .  902,724 
Brooder, A. R. Lewis . . . . . . . . . . . . . . . . . . . . . .  902,889 
Brush and powder holder, comblnatiou tooth, 

Archer & Bates . . . . . . . . . .- . . . .  . . . . . .  . . .  902,796 
Buffer mechanism, W. W. Perkins . . . . . . . . .  902.601 
Buggy top, folding, R. Kolbe . . . .  _ . . . . . . . . .  902,887 
Building constructlQn, G_ M. Newhall . . . . . .  902,898 
Bullet probe, G. E. Marshall . . . . . . . . . . . . . . . 902,753 
Button, cuff, P. Truccot. . . . . . . . . . . . . . . . . . .  902,780 
Cabinet, portable developing, R. H. Brown . 903,052 
Cabinet, wall, T. 'Kundti . '  . . . .  : . . . ; . 902,664, 902,665 
Cable trace, S.  Shisler . . . . . . . . . . . . . . . . . . . . .  902 , 844 
Camera, folding photographic, P. Kaem-

merer • • . . • . . . . . . . . . . . . . .  ' . . • • . • • • • • • • • •  902,822 
,Can opener, C. E. Sands . . . . . . . . . . . . . . . . . . .  903.008 
Canceling letters, machine for, S. J. Evans. 903,069 
Candle holder and hanger, V. Engman . . . . .  903.067 
Candle shade support, W. R. Noe, Jr . . . . . .  902.597 
Candy, making, L. Hirschfeld . . . . .  -. . . . . . . . .  903,088 
Caps:ule inte.nded to contain . compressed 

gases, P. Giron . . . . . . . . . . . . . . . . . . . .  -. . .  903, 134 
Car construction, railway passenger, E. R. 

Carrington . . . . . . . . . . . . . . . . . . . . . . . . . . . .  902',855 
Car corner structure. S. M. Curwen . • • • . • . . 902,943 
Car coupling, railway, ;T. W. F. Sole, et al. 902,61 6  
C a r  door mechanism, C. A .  Lindstrom . . . . .  902,749 
Car draft rigging, railway. J. F. O'Connor. 902;903 
Car, dumping, Treadweh & A"trom . . . . . . . .  902,779 
Car for mines, sprinkling, Doney & Coch-

rane . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  902,950 
Car, freight, S. Otis . . . . . . . . . . . . . . . . . . . . . . .  902,678 
Car hauling device, mine, 1. Rowney . . . . . .  903.006 
Car replacer, C. M. Sullivan . . .  , . . . . . . . . . . .  903, 1 1 5  
Car step, folding, S .  L .  Marcus . . . . . . . . . . . .  902,670 
Cars. controller for motor traction, W. C. 

Mayo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  902,985 
Cardboard blanks. machine for making, Fel-

lows & Bonfield . . . . . . . . . . . . . .  , . . . . . . . . .  902.867 
Carriage motor. J. C. Sberman . . . . . . . . . . . . . 902.692 
Carriage top rest. W. R. IWote . . . . . . . . . . . .  902,914 
Cartridge loading machine, dynamite, 'A. 

Person • • . . • . . . . . . . . . . . . . . . . • • . . . . . . . . .  902 ,760 
Cementitious material, Spackman & Lazell, 
Cementltious material and preparatio�o.ih���' 

903,020 
-of, Spackman & Lazell . . . . . . . . . . . . . . . . . . . 903,018 

Centering device, L. J. Jones . . . . . . . . . . . . . .  902 738 
Chimney. J. D. Barber . . . . . . . . . . . . . . . . . . . .  902'706 
Chisel, B. W. Howe . . . . . . . . . . . . . . . . . . . . . .  : 903:093 
Chum, A. Barber . . . . . . . . . . . . . . . . . . . . . . . . . .  903.042 
Cigarette tormer, J. E. Wood . . . . . . . . . . . . .  _ 903,039 
Cigarette ma:chlne, C. A. Marchal . . . . . . . . . .  903, 11)1 
Cistern., form for making. T. B .  Lepley . . .  902.6';(1 
Closet connection, G. M. McCloskey . . . . . . . .  902,897 
C1ot�e;te�.

t�:��!. ������� . ��i.�, . . �: . -�-: . .  ':.�I
.
t

: 903, 1 44 
Clutch, F. M. Prather . . . . . . . . . . . . . . . . . . . . .  902,761 
Clutch, C. W. Pradeau . . . . . . . . . . . . . . . . . . . . .  902,999 
Clut� f,nd brake mechanism, ratchet, J. 

. aly . . . . . . . . . . . . . . . . . . .  � . . . . . . . . .  902 805 
Clutch for die presses, non-repeating, .T. L. ' 

Allen . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . _ 902,545 Coal and or� handling machinery, ete W . Seaton, Jr. . . . . . . . . . . . . . . . . . . . . .  :: . . .  : 902 839 
Cock. ball, H. N. Libbey . . . . . . . . . . . . . . . . . .  902;825 
Colander, H. L. McCoy . . . . . . . . . . . . . . . . . . . .  903,104 
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good :LS :lDy mi.lwork by 
using our swift :md accura(� 

Wood-working Machines. 
IndislMmsable for carpenters, build­
ers, ('nLinet·makers, etc, Send 
for cntalogu'l A. 
TilE SENECA FA[,[,S MFG. CO. �ii�� 
695 \VaLer .st., Seneca Falls, N. Y. " 

E ngi n e  a n d  Foot Lathes 
M A C H I N E  S H O P  O UTFITS. TOOLS A N D  

S U P P L I ES. BEST M A T E R IALS. BEST 

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

SEBASTIAN LATHE CO . .  1 2 0 Culvert St., C i ncinnati. O.  

Veeder Counters 
to register reci proca l i 1.1 Z 
movements or re\'olu­
tiOllS. Cut full size. 

Booklet Free. 
VEEDER MFG. CO. 

18 Sargeant St., Hartford, Conn. 
Oyclometers. Uamnete'rs. 
'l'acho-mtters. Counters 
and 1i'lne GastimgS. 
Represented in Great BrItain by 

Messrs. !\lARKT &: Co., Ltd., 6 
eny Ro.'\d, FloshufJ Squ!lTe, 
Londoll, E. C., Engumd. 

Calendar Watch Registers the Second, M luute, 
llour. Duy or \Veek. ])ute ot Month, nnd Phn@e@ of 

Moon. ChaDJZes A 11 to" 
mntienliy. Stem-wind and set i je�elJed pivot 
holes; expansion bal­
ance : accurate and reJia­
ble; ricbly decorated dial 

ne��d����ot� 7 .45 
represented. Exprtlss Prepaid if. 
remittance com(s with order. 

or more, *1 each. References : 

��e:���
ci

Fj'n� H!iid:;n�rft.
or any 

Dellhart Makers &. Traders, Ltd., 1487 Bryant A ve., New York 

T M IS __ _ 

GRINDER 
Has no pumps. no valves. No 

piping required to supply it with 
water. Always ready for use. Sim­
p1est in constructiun. most efficient 
In operation. P'rice 'w·iU inte'J"est you. 

W. F. & JNO. BARNES CO., 
Est.ablished 1812. 

199\1 Ruby St.. Roeklord, IlL 

Have You Seen The Perfection Wrenc�? 
rrbe n e west and bei!it wr2Dcb made. A l l  steel. Great stren gth. Iustantly adjusted. Easliy and 

quickly operated. Positive grip. Innuense time, 
trouble and teml}el' .saver. Indispensable to 
A utoulobilists. Best " al l ruund " tuol ever-otfered for sale. biust be seen to be appreciated. " You'll 
want one wben you see it." For circular address 
THE PERFEC'l'10N WREN CH COllI PA N Y  

Box 426 G, POl't Chester, N .  Y. 

Castings-Motors 
�� :8: i!: : : : :  r�:88 
4 H. P. - - - - '-l2.1i0 
Ii H. P. (2 cylinder), 2;').00 

Suitab1e for air sbips, l'ailway 
velocipedes, bicycle8 or launcb­
es. Largest motor supply bouse 
in Amei.'ic&. 

llAHltY n. GEEn co., Dept. C L----::::::!!..:=::':;;'O 851 ltIeJ,l\ren Al'tlUtle, St. LOllis, ltlo. 

AUTOMOHILE BARGAINS. Don't buy in the darl:. IsH. wise 
to buy a SecOnd nand c.'u when there are 80 many new cars to-dl\y pt'ing 
put on the Dl!irket !it extremely popul:lr prices ' We are in pm;ltion to 
give you absolutel

�
the best ad\'ice on tins and certainly will � glad to 

��, s:s o:e
re
h�

u
::�i ve l��b� 1ne;i�:� �;�!I�r:tol��r�fu�°ti::I��d

te
a���� 

tlOn. Our d�partment of suplJlies, tires and ever> thing pertallling to the 
automobile is complete in every detail. All goods of standard make at 
prices :l.lways as low and vtlry frequently lower than anywhere. Our 
new 1000page c:l.talogue lllllnb�r 129 wiIJ bear out this 5t:l.temeut. fE you 
are an intenJillg purchaser of au automobile, either nt'w or second hand, 
don't fail to get our advice before deciding. H will cost )·ou nothing. 
If you are an owner. for your purse's s.'lke, send for our catalogue, 
either New York or Chicago. Times Square AulolUobile Comp:my, hug­
est de.'l.ltlrs in new and second hand automobllt"s in the world, 1591-!J9 
and 16ul Broadway. Also 215-211 West 48th Strt:et, New York city, 

.and 1332-I334 l'dichlgan Avenne, Chicago, Ill. 

tiUj!2,-lii"taMHJ 
Visible W,.ite,.s or othcrwla. 

Oll"ers, Remlngtons, Smiths, etc. 
Shipped ANYWHERE tor Free Trial,or RENTED, 

allowing RENT to A P P LY. P,.ices $15.00 Up 
FI rst class Machi nesfresh from the Manufacturtn"S 

Write for Illustrated Ca.talog 10. Your opportunitll. 
TYPEWRITER EMPORIUM. (Eat. 1892) 112 S. 94 Lllke St.. Chl_ 

SPARK COILS 
Their Construction Simply Explained 

Scientific American Sn pplement 
1- 6 0  describes t.he making of a l�-inch spark 
coil and condenser. 

Scieutific . .\ merican SI1 ppleJnent 
1 5 1 4  tells you how to make a coil for gas· 
l.!ngine ignition. 

Sclel.ltific American Supplement 
1 5 22 explains ful l y  the construct.ion of a 
j limp-spark coil and condenser for gas-engine 
ignItioli.  

Scienti fi c  American Snpplement 
1 1 24 describes the constl uction of a 6-meh 
spark coi l .  

Scientific American S u pplement 
1 0 8 7  gives a full account of the making of 
an alternating current coil giving a 5-inch 
spark. 

Scielltific American Supplement 
1 5 27 describes a 4-inch spark coil and con­
denser. 

!'cientific Americau Su pplement 
1 402 gives data for the construction of coils 
of a definite length of spark. 

The above· mentioned set of seven papers 
will be supplied for 70 cents. 

Any single copy will be mailed for 10 cts. 
MVNN IlIl COMPANY. Publishers 

561 Broadway New York 

Scientific ADlerican 
Collar stay, H. C. Gustafson . . . . . . . . . . . . . . . 902,576 
Collar stretching machine, W. J. Beattie . .  902,548 
Column, E. H. Wentworth . . . . . . . . . . . . . . . . .  902,631 
Commode, invalid's cabinet, J. Jones . . . . . . . 902,737 
Commutator motor, single pbase, G. W. 

Euker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  902,720 
Concrete mold, portable, D. W. Smith . . . . . . 902,922 

. 

Concrete piles, forming, R. J. Beall, Jr . . . . 903,126 
Concrete structure, C. B. Grady . . . . . . . . . . .  902,651 
Condenser, steam, Ambrose & Schwartz . . . . 903,147 
Controller, Pomeroy & Wrigbt. . . . . . . . . . . . .  902,834 
Cooker, cotton seed meal, J. L. Cunning-

bam, Jr. . .  . . . . .  _ . . . . . .  _ _  . . . . . .  _ . . . . . . . 902,]29 
Cooking apparatus, odorless, ,.y. S. Bowie . . 90�,127 
Cooling conveyer, W. Altman . . . . . . . . . . . . . . 903,148 
COOling tower, B. F. Hart, Jl· . . . . . . . . . . . . . .  902,875 
Core box used in tbe 3rt of moldiug for 

metal casting, L. F. Millard . . . . . . . . . . .  903,]02 
Core compound, S. Haley . . . . . . . . . . . . . . . . . .  902,653 
Core drilling apparatus, shot-feeding means 

for, F. H. Davis . . . . . . . . . . . . .  _ . . . . . . . . . 902,56� 
Cork, purifying, J. Serra (y Carbo) . . . . . . . . 903,013 
Corn from the cob, device for l'emoyjng 

green, R. M. Clift . . . . . . . . . . . . . . . . . . . . . 903,05G 
Coru·busklng macbine, W. BilJbs . . . . . . . . . . . 902,729 
Corner bead, F. White . . .  _ . . . . . . . . . . . . . . . . . 902,632 
Gotton chappel, G. L. �'erriott. . . . . . . . . . . .  _ 902,721 
Cotton cbopper and cultivator, R. H. l'ul'-

nell . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  903,001 
Cotton compress, '1'. B. Lee . . . . . . . . . . . . . . . .  902,976 
Cotton e1evatol' and distributer, T. J. Sim-

mons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 902,921 
Couch, combination, J. Stander . . . . . • . . . . . .  902,617 
Coucb roll, J. Symons . . .  _ . . . . . . . . . . . . . . . . . .  902,774 
Coupling. See Car coupling. 
emil., water, N. E. & A. W. Otto . . . . . . . . 903,105 
Crate, UOX, or binder, sbipplng, E. Norton. 902,899 
Crate or box. for sbeet metal plates, E. 

Norton . . . . . . . . . . . . . . . . . . . . . .  902,900 to 902,902 
Gravat former, S. H. Smith . .  _ . . . .  _ . . . . . . . . 902,923 
Crayon trough, S. W. Knisely . . . . . . . . . . . . .  902,743 
Cream separators, adjustable creum exit for 

centrifugal, Hackett & Morgan . . . . . . . . .  902,963 
Cuff, reversible. A. D. Ray . . . . . . . . . . . . . . . .  902,909 
Culinary utensil, H. F. Ball . . . . . . . . . . . . . . . 902,577 
Cultivator, J. N. Starling . . . . . .  _ . . . . . . . . . . . 902 ,618 
Cnltivators, hand lever for riding, W. E. 

Johnson . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . 903,13D 
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Cycle mud guard, motor, W. Maughan . . . . . .  902,592 
Dam. J. F. Jackson . . . . . . . . . . . . .. . . . . . . . . . . 902,733 
Dash pot mecbanism, H. F. Myel's . . . . . . . . 902,98U 
Dental cement, J. N. Crouse . . . . . . . . . . . . . . . 902,562 
Dental tool mOistener, S. Craig . . . . . . . . . . . . . 902,942 
Detector, C. D. Ehret . . . . . . . . . . . . . . . . . . . . . .  902,569 
Detector bar, C. Berringer . . . . . . . . . . . . . . . . . 902,580 
Detergent for use witb hard and salt 

waters, Macpberspll & He�'s . . . . . . . . . . .  902,750 
Die steck, H. W. Oster . . . . . . . . . . . . . . . . . . . 902,599 
Digging implement, J. P. Manahan . . . . . . . .  902,983 
Disinfecting apparatus, J. N. Mitchell . . . . .  903,154 
DiSinfecting device, J. E. Lee . . . . . . . . . . . . . . 902,587 
Display package, G. H. A. Roehrig . . . . . . . .  903,005 
Display receptacle, M. Gianini . . . . . . . . . . . . .  903,078 
Ditching and grading machine, M. G. BUll-

nell . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . .  902,708 
Door, J. Maier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 902,982 
Door closing device, R. S. Cummings . . . . . . .  902.717 
Door securer, J. P. Stoffel. . . . . . . . . . . . . . . . .  902,772 
Drill, A. E. Jennings . . . . . . . . . . . . . . . . . . . . . .  902,735 
Drinking fountain, R. Partington . . . . . . . . . . 902,997 
Drying machine, .J. Black, et al. . . . . . . . . .  _ 902,931 
Dye and making same, orange to yejlow 

vat, Meyer & Schaarschmidt . . . . . . . . . .  . 
Ear drum, invisible, F. M. Way . . . . . . . . . .  . 
Easel, G. Bootb . .  _ . . . . . . . . . . . . . . . . . . . . . . .  . 
Egg carrier, W. R. Stokely . . . . . . . . . . . . . . .  . 
Electric generation system, F. R. Babcock . .  
�:����:� fi�wa
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Electric switches, push button for, G. W. 
Goodridge . . . . . . . . . . . . . .  _ _  . . .  _ . . . . . . .  _ 

Electrical distribution system, J. H. rl'racy. 
Electrolyte for electroplating, O. Meyer . . .  . 
ELectromagnet, B. W. Sweet . . . . . . . . . . . . . .  . 

902,895 
902,785 
903,050 
902,697 
902,851 
903. 1 1 6  
902,960 

902,962 
902.777 
902,755 
902,62� 

Electroplating metbod and apparatus, G. A. 
Lutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  902,892 

Elevated carrier, B. Snyder . . . . . . . . . . . . . . . . 902,924 
Embroidering machine, J. A. Groebli, 

902,814, 902,819 
Embroidering machine bore mechanism, J. 

A. Groebll . . . . . . . . . . . . . . . . . . . . . . . . . . . . 902,817 
Embmidering machine coupling mecbanism, 

J. A. GroelJlI . . . . . . . . . . . . _ . . . . . . . . . . . . . . 902,816 
Embroidering machine festoon mecbanism, 

J. A. Groebli . . . . . .  _ _ _  . . . . . . . . . . .  _ . . . . . 902,818 
EmbrOidering machine stop mechanism, J. 

A. Groebll . . .  _ . . . _ . . . . . . . . . . . . . . . . . .  " 
Emery wbeel dresser, H. A. S. Howarth . .  . 
Engine controlling mechanism, G. Enrico . .  . 
Epgine indicator, G. Lanza . . . . . .. . . . . . . . . . .  . 

902,815 
902,660 
903,133 
\lO2,586 

Engines, dynamometer for explosion, N. M. 
Hopkins . . . . . . . . . . . . . .  _ . . . . . . .  _ _  . . . . . . 903,090 

Engines, ignition system for explosioll, R. 
Varley . . . . . . . . .  _ .  _ _  . . _ ' "  _ . . . . 902,782, 902,783 

Esters, prodUCing borneol, E. Bergs_ . . . . . . . 903,047 
Explosives, producing plastic, E. Stee1e . . . . 902,619 
Expression box, J. Hattem€'l· . . . . . . . . . . . . . . .  902.728 
Fan, Wigand & Schroeder . . . . . .  _ . . . .  _ . . . . . .  902,633 
Fare registel' operating mecbanism, J. H. 

Shockley . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  . 
Farm gate, G. W. Gwyn, et a1 .  • • • • • • • . . . .  
Fastening device. A. C. Goddard . . . . . . . . . .  . 
Faucet, C. B. Wbitney . . . . . .  _ . . . . . . . . . . . .  . . 
Feed gage bracket, L. W. Reinhardt. . . . . .  . 
Feed mixer, P. McEvoy . . _ . . . . . . . . . . . . . . . . . 

902,768 
902,874 
903,079 
902.786 
902,910 
902,992 

Feed water beater cleaning device, T. V. 
1!llliott . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . .  " 903,132 

Feeding device, J. Mathison . . . . . . . . . . . . . . . . 9U2,827 
Fence post, F. '1'. Cberry . . . . . . . . . . . . . . . . . . . 902, 802 
Fence stay, wire, R. L. Horsley . . . . . . . . . . . 902,659 
Fence stretcher, wire, E. R. Carr . . . . . . . . . . 902,712 
Filter, W. B. Klein . . . . . . . . . . . . . . . . . . . . . . .  902,971 
Filter, L. H. Deppe . . . . . . . . . . . . . . . . • . . . . . . .  903,061 
Filter plate, W. B. Klein . . . . . . . . . . . . . . . . . . 902,972 
Filter, water, F. ' C. Farnell . . . . . . . . . . .  _ . . . .  903,070 
Fire
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Fire alarm system, automatic, C. J. Fox . . .  903,076 
Floor clamp, W. B. McCullougb . . . . . . . . . . . .  902,595 
Fluid compreSSion, apparatus for centri-

fugal, S. A. Reeve . . . . . . . . . . . . . . . . . . . . . 902,605 
Fluid meter, J. W. Ledoux . . . . . . . . . . . . . . . . 902,888 
Fluid pressure operated drill, A. F. Ross . . . 902,836 
Fluid pressure system, B. Aikman . . . . . . . . . 902,637 
Flying machine, J. & P. Cornu . . . . . . . . . . . . . 902,859 
Folding box. C. W. Elson . . . . . . . . . . . . . . . . . . 902,807 
Folding chair, G. Gallahan . . . . . . . . . . . . . . . . . 902,938 
Fountain. See Drinking fountain. 
Friction member, W. '1'. Bonner . . . . . . . . . . . .  903,04D 
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um
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. ���. �.s���. ���. ����' . .  �: .:':: 902,674 

Fumigator, D. F. Foltz. . . • . • • . . . . . . . . . . . . . .  902,574 
Furnac., · G. W. Gope . . . . . . . . . . . . . . . . . . . . . . 902,714 
Furnace, A. B. Kidney . . . .. . . . . • . . . . . . . . . . .  902,970 
Furnace door, S. P. Howe . . . . . . . . . . . . . . . . . 902,966 
F'urn8ce fumes, means for exhausting and 

condensing, A. H. Kidney . . . . . . . . . . . . . . 903,099 
Furniture and bed spring, edge supporting, 

J. L. Radermacher . . . . . • . .. . . . . . . . . . . . .  902,604 
Furniture, post office, R. T. Bourn . . . . . . . .  902,934 
Garment hanger, M. O. Penland . • . . . . . . . . .  902,680 
Garment support, B. C. Wilson . . . . . . . . . . . .  902,634 
Gas burner, inverted. A. L. Voorhees . . . . . . 903,033 
Gas burner safety attachment. H. J. Schoen 902,917 
Gas g"nerator, McDaniel & Shontz . . . . . . . . . 902 ,991 
Gas producer, Schmidt & Desgraz . . . . . . . . . . 903,112 
Gas scrubber. A. L. Galusha . .  _ . . . . . . . . . . . . 902.958 
Gear, friction boist. E. W. Cokely . . . . . . . . 903,057 
Gins and cotton seed linters, saw cylinder 

for cotton, H. W. Ligon . . . . . . . . . . . . . . . 902,747 
Glass articles, device for manipulating cut, 

F. G. Farnham . . . . . . . . . . . . . . . .  903,071, 903,072 
Glass, manufacture of wire, App1e & Butt-

ler . .  _ . . . . . . .  _ . . . . . . . . . . ' . . . . . . . . . . . . . . .  902,849 
Glass tops for salt sbakers, etc., manufac-

ture Of. P. Ebeling . . . . . . . . . . . . . . . . . . . .  902,865 
Graders, deflector for elevating, W. H. 

l\iol'enus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Grain wasbing machine, W'. F. l\{ullaney . .  
Gramopbone, A. Henry . . . . . . . . . . . . . . . . . . . .  . 
Graphophone, disk, '1'. H. Macdonald . . . . . .  . 
Grate, P. Schoen . . . . . . . . . . . . . . . . . . . . . . . . .  . 

903.155 
902,988 
902,579 
902,590 
902,611 

Grease plugs, locking device for, D. S. 
Guenther . . . . . . . . . .  _ _  . . . .  _ . . . . . . _ . . . . . 902,727 

Grinding points, machine for. J. Ohanian . . 902,598 
Grinding teeth of gear wheels, machine 

for, F. A. Phelps . . . . . . . . . . . . . . . . . . . .  . . 
Gun, air, E. C. Hough . ·  . . . . . . . . . . . . . . . . . . .  . 

I Gun lock, A. J. Aubrey . .  ' . . . . . . . . . . . . . . . . . . 
Gun, vaporic steam, G. W. Browne . . . . . . .  . 

903,106 
903,092 
902,639 
902,707 

L l t ll o l l n  
Waterproofed 
C o l l a r s  and 
Cuffs b r i ng 
comfort, style 
and economy. 

Cover one naif of the abo\'e face and then the other. and 
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others. LJTHOLIN is lilleH :l.nd looks it-never willS, 
cr:l.l'ks nor frays, and is wip('d white us new ", ith & damp 
cloth. Nl:west shapes aud siZeS. 

COLLARS, 250. CUFFS, SOc. 
Always sold in RED boxes-avoid substitution. If nut at 
your dealer'S, 8t!nd, giving- 5i \'Ies, <;ize, number wanted, 
with remittance, and we will mail, postoald. 

Booklet of styles free 011 request. 
The Fiberlold Co., Dept. 22, 1 Waverly Plaee, New York 

�. . Chemical Analyses 
. Industrial products examined Bnd working 

formulas provided, processes improved, conn· 
Bel and expert evidence. Assay of ores, alloys. water 
and fuels, etc., etc. Inventors assisted;  instruction. 
Establlsbed 1882. Monadnock Lahoratory, Ch Icago. 

ELECTRIC LAUNCH MOTOR. - THE 
design in this paper is for a motor of unusual simplicity 
of construct ion, wbich can easBy be built by an amateur 
at small cost. It is intended for a bout of abont 24 feet 
over all and 4 feet 6 inches beam. drawinJZ 18 incbes. and 
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t�k���� AMERICAN SUPPLEMENT. No. 1202. Price 10 c.ents by 

mail, from tbis office. and from ail newsdealers. 

Pipe Cutting and Threading Machine 
For Either ]Innd or Power 

This machine is the regular hand machme supplied 
wj,h a power base, pinion, connte1'Shaft, etc., and 
C!ln be worked 3.S an ordinary power 
machine or taken from its base for 
lise 88 a hand machine. Pipe X' in. 
to 15 in. diameter handled easilv iii 
small room. Illustrated caWogue­
price list free on application. 
THE CURTIS & CURTIS CO. 

The most restful, most 
comfortable mattress in 

the world. 

An Ostermoor lasts a lifetime, without 
remaking or renovating of any kind. 

Our 144-Page Book Sent Free 
with samples of ticking, and the namft of a dealer 
near you who w'ill show you the Ostermoor Mat­
tresses. Where we have no dealer we sell by mail . 
express prepaid. Satisfaction guaranteed. Our name and trade-mark on the genuine. 
Ostermoor &: CO., 237 Elizabeth St. New York 

Canada: Alaska Feather & Down Co., Ltd • •  Montreal 

�8u U S E  GRINDSTO N E S  P 
(f so we can SUPPlY you. All  size! 
mounted and II n m u u lued, alway! 
kept in stOCk. lt�mem·oer. we make a 
ilpeciaJtyof selecLinl! stones toraH spe .. 
cial purposes. Send for cataloout •• 1." 
The CLEVELAND STONE CO. 

2d Floor. Wilsh i re.  C l eveland. O .  

20 Years a Fa Yoritel 
Furniture manufacturers realize tht: �reat :Hh'an­
tage in perl ecting drawer work of the time alltl 
labor-s.'l.\·ing 

Dodds' New Gear Dovetailing Machine 
which cuts dovetails in gangs of 9 to 24 at one 
operation. Cnts them true and perfect fitting. 
Does away with bt:lts and S.'lves much power. 
Oc.:upy but little space. Fret: catalog. 

& Garden St., Bridgeport, Conn. Branch Office, &0 Centre St •• N. Y. ALEXANDER. DODDS, Grand R.apids, Mich. 

Two Great Library and Gift Books 
Treasured In Thousands of American Homes 

100.000 ALREADY SOLD 
THE HAPPY HABIT HEART THROBS 

There is no other book like " Happy Habit." A Fifty thousand people in all walks of life made rare book of good fellowship, full of frrendly chatty tpis book their own-their very own-by contribu-reminiscence that .• talks things over " and tells of hng gems of sentiment in wit, humor, pathos, happy living- not all rollicking, but dignified and together with the masterpieces of all the authors cheery. It's so human that it readily adapts itself qf note, that have appealed to them in their own to the personality of the reader, givin� delight and h yes. Nearly one thousand " favorites " gleaned pleasure by its charming conversatIOnal tone- from all hterature down to the present day to lie like one frIend visiting WIth another. In this it is on the library table for little "peeps" of inspiration a worthy companion to II Heart Throbs " and and comfort. In uniqueness and worth I I  Heart makes a most acceptable gift to man or woman. Throbs J J  fills a special " want " among the givers Nearly 500 pages. handsomely bound, gold illumi- of books. Nearly 500 pages, handsomely bound. nated cover. Price $1 .50. gold, illuminated cover. Price $1.50. 
Either Book. Edition de Luxe. Full Morocco and Cold Bindinll", $3.00 Net 

At All Book Stores or Direct from Chapple Publishing Co., Boston 
PUBLISHER'S SPECIAL OFFER 

Both books combined with one year', subscrip­

tion to THE NA TlONAL MAGAZINE, the favorite 
magazine in 8 quarter million homes, edited by 
loe Mitc:hell Chapple, author of " Happy Habit." 

$4.50 value for $3.00 

COUPON 
CHAPPLE PUBLISHING Co . •  BOSTON, MASS. GENTLEMEN : Enclosed find S . . . . . . . . . . . . .  . 
for which please send me I I  Heart Throbs," II The 
Happy Habit " and !lne year's subscription to The 
National Magazine. 

Name . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Address . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  . 
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BUY A Guaranteed 
LEATHER BELT 

UCtl:lIlCC belting is 
guaranteed and if it 

Jhould go wrong we make 
it right. 

We can afford to guarantee 
it because we spare no pains 
or expense in the making­

We cut it from the choicest 
center stock of No. 1 Packer 
bides-no shall Iders or belly­

oak tanned by the long process. 
Skilled h;lnd labor and the most im­

proved machinery combined to turn out a 
flawless product. For instance. currying, 
cutting and selecting-all particular work 
-is done by experts hy hand. 

Scarfing. feather edging. joining are 
done by modern machines that work with 
infinitely greater exactness tban the most 
practiced hand. But that's only a single 

one of many points that go to make 
the name 

RELIANCE 
mean s o  much on a belt. W e  can't 
tell you all the others beret but write 
us and we'l1 go into details and ad­

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

We also manufacture four 
other brands that are equally as food 
as J:cllllJlce·for specific purposes. 

Don't experiment with belts. No mill man or 
manufacturer can afford to. Jt means fearful loss before you get 
tbrough. Specify llelhH!ce-the guaranteed belt-and save 
needless expense and troub�c. 

Write for book today and learn more about UeUance 
superiority. . 
CHICAGO BELTING CO., U South Green Street, Chlcaio 

Branche]: New Orleans. Philadelphia. Portland. Ore. 

$25 0 0 0 �APITAL WILL B� INVESTED 
10 a good busmess pro-. 

, position by well-equip. 
ped man who desires to give his services. A 
commercial, manulacturing or mining undertak­
ing or financing a worthy invention would 
prove attractive lor investigation. Business 
must be on high class lines. Established and 
on an earning basis preferred. A concise 
statemerit 0 I f a  c t s will be appreciated. 
Capital, P.O. Box 1 592, Philadelphia, Penn. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SU PPLEMENT 1 1 23. 
Price 10 cents. For sale by Munn & Co. and all news ... 
dealers. Send fol' catalogue. 

Robert Pocket Meters 
For general battt:ry testing 

Dead-Beat Accurate, Dltr!Lble, Guaranteed 
8.:nd for Catalogue 

Volt-Ammeters 

t-: ����: g:asg ::g:�::: :�: i�fl. le�ther c�e 
0-12 Volts, 0-30 amperes, $6, " " " 

Ammeters 
0-30 amperes, $�, incl. leather case 

Volt-Meters 
� ��l�: I:' i�cl. le��her c� 
0-12 Volts, $4; " u ' U 
ROBERT INSTRUMENT CO. 

62 Shelby St., Detroit, Mich. 

Concrete, Reinforced Concrete 
A N D  

Concrete Building Blocks 
Scientific American Supplement 1543 contains an 

article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com� 
pOSition and mixture of concrete and gives 
results ot elaborate tests. 

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

concrete. 
Soientific American Supplements 1567, 1568, 

1569, 1570, and 1571 contain an elaborate dis· 
cussion by Lieut. Henry J. Jones of the 
v arious systems of reinforcing concrete, con� 
crete construction, and their applications. 
Tbese articles constitute a splendid text book 
on the subject of reinforced concrete. Noth­
ing better bas been published. 

Scientifio American Supplement 997 contains an 
article by Spencer Newberry in which prac­
tical notes on the proper preparation ot con­
crete are given. 

Scientific American Supplements ISS8 and 1569 
present a helpful account of the making of 
concrete blocks by Svencer Newberry. 

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

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

Scientific Amencan Supplement 1564 contains au 
article by Lewis A. Hicks, in which the 
merits and defects of reinforced conCl'ete are 
analyzed. 

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

Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin­
ciples of snccess in concrete bloc� manufac­
ture, illustrated. 

ocientifio American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley, 
Jr., on cement mortar and concrete, their 
preparation and use for farm purposes. The 
paper exhaustively discusses the making of 

mortar Rnd concrete, depOSiting of concrete, 
faCing concrete, wood forms, concrete side­
walks. details of construction of reinforced 
concrete posts. 
Eacb number of the Supplement coste 10 

';;;ilt .. 
A set of papers containing all the articles 

ahove mentioned will be mailed for $1.80. 
Order from your newsdealer or from 

MUNN ®. CO. 
361 Broad-way, Ne-w Yorh City 

Scientific American 345 
Hair roU, T. P. Taylor . . . . . . . . . . . . . . . . . . .  . 
Hamo attachment, G. Siegenthaler . . . . . . . .  . 

902,775 'r;====================================jj 
902,845 

Hammers, nail holding attachment for, J. 
S. Johnson . . . . . . . _ . . , . . . . . . . . . .  eo • • • • •  903,095 

Harness, A. Hauck . . . . . . . . . . . . . . . . . . . . . . . .  902,876 
Barrow riding attachment, S. B. Hazard . . . 902,879 1 Hat guard, C. E. Westlund . . . . . . .  - . . . . . . . .  903,037 
Hat protector, waterproof, E. A.. Kendall . .  902,969 

! Hay presses, packer for, C. S. Starr . . . . . .  903,021 
Heading machine, W. M. Taylor . . . . . . . . . . .  902,928 
Heat controlling apparatus, M. J. Brierty . .  902,936 
Heating system, E. H. Gold . . . . • • • •  , . . . . . . .  902,575 
Hides, treating, W. J. Ward . • . . . • . . . . . . . . . 903,034 
Hinge, M. L. Robbins . . . . . . . . . . . . • • . . . . . . .  902,606 
Hinge, H. K. & H. L. �'airall . • . . . . . . . . . .  902,809 
Hinge, spring, D. W. McNeil . . . . . . . . . . . . . .  902,596 
Hinge, transmitter, J. A. Birsfield . . . . . . . . .  902,642 
Hog hanger and spreader, J. Heim . . . . • . . .  902,655 
Hog trap, W. S. Pbillips . . . . . . . . . . . . . . . . . .  902,998 
Hog trup, operating table, and loading 

chute, combined, G. 'r. Allison . . . . . .. . . . .  902,G38 
Hogs and cattle through the lJackbone, ma-

chine for splitting, A. M. Burleson . . . .  902,709 
Hoof pad, D. T. Barber . . . . . . . . . . . . . . . . . . . 903,043 
IIook and eye, H. N. Legan . . . . . . . . . . . . . . .  902,746 
Horse eye screen, C. S. Hogers . . . . . . . . . . . . 903,108 
Horse legging, J. �'. Bowlds . . . . . . . . . • . . . . .  903,149 
Horseshoe, L. N. Beauchemin. . . . . . . . . . . . . .  902,800 
Horseshoe, P. W. Carney . . . . . . . . . . . . . . . . . . 902,711 
Hose coupling, W. T. De Worth . . . . . . . . . . . 902,806 
Hose nozzle carriage and hoisting device, 

Petru & Zidek . . . . . . _ _  . . .  _ _  . _ . . . . . . . . . .  902,683 
Hose reel, garden, E. Bergland . . .  , . . . . . . . .  902,801 
Hot water tube, L. H. Meres , . ,  . . . . .  , . . .  : .  902,593 
Humidifier, C. Subert . . . . . . . . . . . . . . 902,622, 902,623 
Ice cream freezer, Ii'. rI'ysOll . . . . . . . . . . . . . . . . 903,030 
Ice shaver, ,"V. S. Brown . . . , .' . . . . . . .  , . . . . .  903,053 
Illuminating system, intermittent, Ii'. B. 

Badt . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  . . . .  . 
Indicator, G. Brown . . . . . . . . . . . . . . .  , . . . . . .  . 
Ingot mold, H. M. Gray . . . . . . . . . . . . . . . . . .  . 
luhaler, E. F. Philbrook . . . . . . . . . . . . . . .  , . .  . 
Ink well, J. Schulz . . . . . . . . . . . . . . . . . . . . . . .  . 
Internally fired bOiler, T. C. Mason . . . . . . .  . 
Invalid' s  table, L. P. Wentzell . . . . . . . . . . .  . 
h·oning machine, \V. H. Olver . . . . . . . . . . . .  . 
Ironing machine, ........ l{rapp , . ,  . . . . . . . . . . . . . 
Jug, is. E. Tombleson . . . . . .  _ . . . . . . . . . . . . . .  . 
Keg or vessel, A. J. Moxham . .  , . . . . . . . . . , . 
Key guard, A. & S. de Paemelael'c . . . . . . . � 
Key handle, F. R. Alford . . . . . . . . . . .  _ . . . . .  . 
Key operated machines, attachment for, J. 

902,798 
902,554 
902,872 
902,832 
903,012 
902,893 
903,121 
902.676 
902,823 
903,026 
902,594 
902,948 
902,793 

Vidal y Diaz . . . . . . . . . . . _ . . . . . . . . . . . . . . . . 903,03l 
Knob and thumb latch lock, transformable, 

_ W. A. Russell . . . . . . . . . . . . . . . . . . . . . . . . .  903, 1 1 1  
Labeling machine, J. R .  Harbeck . . . . . . . . . .  902,578 
LaCing hook setting machine, 'V. F� Frazer 902,811 
Lamp, arc, R. P .  l\fyers . . . . . . . . . . . . . . . . . . . 902,990 
Lamp socket, Incandescent electric, G. B. 

McBean . . . . . . . . . . . . . . . . . . . . .  _ . . .  _ . . . . 903,141. 
Lamp wick raiser, miner's, L. P. Eisen-

beis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,064 
Lantern, storm. G. Stubgen . . . . . . . . . . . . . . . .  903,028 
Lap robe, W. G. Rasch . . . . . . . . . . . . . . . . . . . .  902,685 
Lathing, expanded metal, H. Peters . . . . . . . . 902,602 
Lawn edge cutter, F. Heather . . . . . . . . . . . . . . 903,085 
Lawn sprinkler, J. J. Darrow • • . . • . . . . . . . . .  902,863 
Level, E'. Scbtabe . . . . . . . . . . . . . . . . ; . . . . . . . . .  903,011 
Level, plumb, J. A. & F. L. Traut. . . . . . . .  900,778 
Lifting gear, hydraulic, P. Gauer . . . . . . . . . .  902,723 
Lifting jack, M. L. Jenkins . . . . . . . . . . . . . . . . 902,884 
LiQ.uid separator Unel", - centrifugal, J. V. 

M .  Risberg . . . . . . . . . . . . . . . . . . . . . . . . . . . 902,913 
Litter carrier, B. Dahl . . . . . . . . • . • • . . . . . . . .  902,860 
Loading apparn tus, W. E. Grover. . . . . . . . . .  9u2,873 
Lock washer, J. B. Ross . . . . . . . . • . . . . . . . . .  903,109 
Logging jack, C. D. Moore . . . . . . . . . . . . . . . .  902,987 
Loom shuttle check, E. fl. Smith . . . . . . . . . . 902,615 
Loom take·up, Withee & White . . . . . . . . . . . .  903,146 
Loom temple, E. H. Spedding . . .  , . . . . . . . . .  902,925 
Loom warp let olr, Withee & White . . . . . . . 903,145 
Loom warp "Stop motion, F. E. Kip . . . . . . . . 902,741 
Loop and button clasp, F. A. & J. B. Rus. 902,916 
Lubricator, J. C .  BilL . . . . . . . . . . . . . . . . . . . .  902,583 
Magnet for telegraphones. H. R. Stuart . . . . 902,773 
Mail bag catcher, B. F. Wrigh t .  . . . . . . . . .  _ .  903,040 
Mail bag catcher and deliverer, E. Water-

bury . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  903,035 
Mail box, S. '1'. Whitaker . . . . . . . . . . . . . . • . .  902,848 
Mail box, J. Kouba . . . . . . . . . . . . . . . . . . . . . . . .  _ 902,974 
Mail delivery apparatus, automatic, J. 

Saulesberry . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,009 
Mail hundling apparatus, Miller & Stein· 

berger . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . 002,986 
Manure spreader, D. K. Wilson . . . . . . . . . . . . 903,123 
Mask, respiration, G. Ii'. Goodnow . . . . . . . . . 902,961 
Match safe, A. Peterson . . . . . . . . . . . . . . . . . . .  902,682 
�1easuring device, 'l'eykl & Wagener . . . . . . . . 903,143 
Measuring device, tanor's, S. Anderson . . . . . 902,704 
Merry·go-round, aquatic, H. E. Riehl. . . . . . . 903,004 
Metallic pipe, G. H. Charls . . . . . . . . . . . . . . . .  902,556 
Meter. See �'luid meter. 
Milk and other liquids, vessel fOl' storing 

and transporting, N. C. Nielsen . . . . . . . . 902,758 
Milk treating apparatus, Cooke & Forn-

ander . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . .  902,858 
Mine cages and the like, safety brake 

mechanism for, H'. A. 'V·alke r . , . . . . . . .  902,703 
Mine cages and the like, safety mechanism 

for, K. W. O. Scbweder . . . . . . . . . . . . . . .  902,690 
1\1inJ. 
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.� . ������. :?�': 902.694 
Mining machine, pick, E. C. Morgan . . . . . .  , 902,75G 
Moistener, stamp, C. H. MaHk . . . . . . . . . . . . . 902,671 
Mold, L. J. Garnet . . . . . . . . . . . . . . . . . . . . . . . . . 902,722 
Mold, J. Wilson . . . . . . . . . . . . . . . . . . . . • . . . . .  903,038 
Molding box, W. Collins . . . . . . . . . . . . . . . . . . .  900,561 
Motor control system, E. W. Stull . . . . . . . . .  902,621 
Music leaf turner, J. Havllna . . . . . . . . . . . . . .  902,877 
Musical instruments, playing attachment 

for, Kelly & Wood . . . . . . . . . . . . . . . . . . . .  902,663 
Nail driver, pneumatic, S. B. Stewart . . . . . 902,620 
Nails, instt·uments for separating the cuti-

cle from the, R. Amot·y . . . . . . . . . . . . . . . . 902,546 
Napkin supporter, C. Durfresne . • • • . . • . . . . .  902,568 
Necktie, M. F. Powers, reissue. . . . . . . . . . . .  12,873 
Nitric oxid, prodUCing, I. L. Roberts . . . . . . 902,607 
Nut lock, A. B. Coon . . . . . . . . . . . • . . • • . . • . . .  902,646 
Oil bUl'ller, crude, J. fl. Tbieler . . • . • • . • . . . .  902,629 
Oil burner, crude, G. ToUver . . . . . . . . . . . . . . . 902,776 
011 cake stripping machine, A. W. French . 902,869 
Oil cloth raCk, C. _C. Sisler . . . . . . . . . . • . . . . .  903,016 
Olive and pickle fork. F. I.  Johnson . . . . . . .  902,661 
Operating tables, stretching attachment 

for, G. R. De Nlse . . _ . . . . . . . . . . . . . . . _. ' 902 ,947 
Oyster opener, C. C. Chancey . . . . . . . . . . . . . .  903,055 
Package closure, W. W. Anderson . . . • . . . .  902,705 
Package tie, S. B. Staley . . . . . . . . . . . . . . . . . .  902,695 
Packing material, M. E. Ryan . . . . . . . . . . . . . 902,765 
Paper feed mecbanism, G. B. Maegly . . . . . .  902,751 
Paper interleaving n:achine, H. Sauter . . . . .  902,838 
Paper receptacle, G. W. Maxwell . . . . . . . . . .  902,754 
Paper receptacle, C. '\.'. Bloomet· . . . . . . . . . . . 902,932 
Paper sheet feeding machines, corner buck-

ler _ for, A. A. & I.  F. Mandell . . . . . . . .  902,591 
Pasteurization, Goetz & Jones . . " . . . . . . . . . .  902,8]2 
Pasteurizing apparatus, C. H. Loew . . . . . . . .  902,826 
Pasteurizing apparatus, F'. 'I'yson . . . . . . . . . .  903,029 
Paving apparatus, -street, H. J. RuHi. . . . . .  902,837 
Phonograph stopping attachment, A. Kall-

dan . .  _ _  . . . . .  " . . . .  _ . . . . . . . . . . . . . . . . . .  902,739 
Physical culture apparatus, G. R. De Nlse. 900.946 
Pick, E. Terry . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . 902,627 
Picture displaying cabinet, A. Pinkerton . . -. 902,833 
Pincers, stretching, W. P. Ellis . . . . . . . . . . . 902,570 I 
Pipe bending machine. C. F. Kirby, Jr . . _ .  902,742 \ 
Pipe cleaner, J. H. Clearwater . . . . . . . . . . . .  , 902,803 
Plane, A. Link . . . . . . . . . . . . . . _ _  . . . . . . . . . . . .  902,977 
Planter attachm.ent, corn, Foster & Kear . . . 903,075 
Planting attachment, L. E. l\'atel'man . . . . .  903,118 
Plastic composition, Spackman & Lazell . . .  903,017 
Plates, manufacturing, H. E. Sheldon . . . . .  902,767 
Plow, steam, F. Violati·'l.'escari. . . . . . . . . . . .  903,032 
Plow. wheeled, S. V. Weeks . . . . . . . . .  - . . . . . .  903,120 
Plows, spring trip for, L. E. ","'aterman . . .  903,117 
Plowshare, F. M. Awalt . . . . . . . . . . . . .  - . . . . . .  902,640 
Plowshare fastener, E. F. Spinner . . . . . . . .  , 902.770 
Pocket for shirts, S. Elbaum . . . . . . . . . . . . . .  903,065 
Pole socket, F. Moench . . . . . . . . . . _ 902.673 
Post binder, L. Senge . . . _ . . . . . .  _ _  . . . . . .  _ _  . . 902,612 
Postmarking machines, stacking mecbanism 

for, P. J. Madigan . . . . . . . . . . . . . . . . . . . . . 902 ,668 
Postal card, J. A. Drinkwater . . . . . . _ . . . . . .  902,648 
Poultry fOllnt, W. F. & D. H. Yet·ain . . _ . . . 903,041 
Pouring filling material in crevices, device 

for, W. C. Jones . . . . . . . . . .  , " , . .  , . , . . . 
Power transmitting apparatus, S. F. Orr . .  , 
Press, H. Richard . .  " . . . . . . . . , . , . . , . " . . .  . 
PressIng rQller, C. Wiebke . . . . . . . _ . . .  " . . . . 
Pressure regulatol', F A. Simonds . . . . . . . . .  . 
Printing on wood, E. Josz . ,  . . . .  , . . . . . . . . . . 

902,885 
902,677 
903.003 1 
902.788 
903,142 1 
902,886 

: Printing surfaces, apparatus for prodUCing, 
W. C. Huebner . . . . . . . . . . . . . . . . . . . . . . . . 902,584 

Blue Prints Made Direct from Blue Prints 
W I L L I AMS, B R OWN &. E A R L E  

Makers o f  Blue Prinl Coaling and Printing Machinery Dept . 6,  9 1 8  Chestnut St., Philadelphia, Pa. 

For Cbos' tmas convenience. It enable. you to make b.autltu I and valuable girt. outlay much money. A small cash payment and you can glve a. HJoved one" 19"15 Old Reliabl6 Original Diamond I your choice of the finest diamonds, watches and other high·grade 
a n d  Watc

'
h Cr.dit House {�:�fII Be�Kt�:!U���:ut���:�!��!�Oll ���I��:J�\��� g�!�J�t1� BlaS.i Ca. D.p1.M 180, 92 Slat. st.,ChlcagD, iii. on delivery; balance In 8 montbly payments. Wrll. for "",.Iog TOday. 

. FREE STOVE and RAISE 
BOOKf@'64pages Free 

Writ. for It todayl 
Tbis book will save you 

$12 to $30 when you purchase a stove or range. It 
explains how the best and finest stoves and ranges 
in the world are made, and tells you how to "know 
the best" HOOSIER STOVES and I(A"a�1 

FROM FACTORY TO USER 
Are heavily made of highest grade 
selected material, beautifully finished, 
with all new improvements and "Cuarant.ed for 
-a million dollars. '"Ll�_.<',>� .. 

IIV". IIld fU, hu.... A ., . .,.,. __ --.: 
them. WSoid oa 30 dl,. 
WWrite for Free Stove 

AND OUR SPECIAL FREE TRIAL OI'I'ER IASUlI8BlB 
HOOSIER STOVE FACTORY. 257 Stat. St, IIIri ... lodlllll 

The LatelSt and Bed A .  W. FA B E R DRAWING 
PENCILS I�I _ "CASrE'££''' � 

Made of the purest .ri!:Pblte in 1G de-8;:es
u��'!idnd

e:J':CY �fH, of 

��?l�i�'i.'"�"����hlt��i 
color. 

"'� 
EnGine aad Producer 

40 to 700 H. P. units; uses Bituminoua, Anthracite, 
Charcoal, Lignite or Coke. 

IDEAL POWER CHEAPER THAN STEAM. 

Successful plants in all parts of North 
America. Horizontal Gasoline En­
gines; sizes, 3 to 30 H. P. Best for 
over 25 years. Buy from the builder. 

Weber Gas Engine Co., 
Booe 423 KANSAS CITY, M O. 

American Homes and Gardens 
gives its readers the experience of experts in liolving the most difficult 
HOME PROBLEMS. It is a thoroughly practical magazine, having the 
word " Home " for its keynote. 

HOW TO BUILD THE HOME 

Floor plans and details of construction of houses of moderate cost as 
well as more pretentious mansions are a feature of each issue. 

HOW TO DECO�ATE THE HOME 

The most experienced decorators in the country describe how the best 
and most artistic results are attained from the point of expenditure, and 
the more important one of satisfaction. 

HOW TO PLAN AND LAY OUT THE OA�DEN 

The frame of the House-picture is the garden , and success in its 'treat­
ment means that each tree and shrub is correctly placed as well as properly 
grown, hence this department will be found most helpful. 

OUTDOO� LIFE AND AMUSEMENTS, A�TICLES ON HOUSE INDUSTRIES
, 

every phase of country life is authoritatively discussed from month to 
month in its pages. "American Homes and Gardens " is conceded to be 
the handliomest magazine published in America. Its beautiful cover printed 
in colors changes each month, and is always a work of art. Subscription 
price, $3 per year. If we receive your order for a year's subscription now 
we will send you the November and December, 1908 . numbers free ; in 
other words, fourteen months for price of a year's subscription. 

The Season's Best Club Combinations 
Scientific American or American 

Homes and Garden • . . .  $3.00 1 $4.45 Review of Reviews . . . . . . • . . . . .  3_00 
$6.00 j 

Scientific American or American $3 _00 1 Homes and Garden. 
Review of Reviews , . ,  3.00 I $6.80 World's Work . . . .  3.00 � 
Everybody's Magazine ..  , . .  . . . . 1 50 I 

$10.50 j 
Scientific American or American $3 .00 1 Homes and Gardens -
Everybody's Mafazine, • . . . . . . .  1 .50 , $5.35 
World's Work . • • • • • • • . . . . • • • •  3.00 1 

$7.50 

Scientific American or American 
Homes ana Gardens 

McClure's Magazine 
Review of Reviews , 

Scientific American or American 
Homes and Garden • . . . .  _ 

World's Work . ,  . . . . . . . . . , . 
Delineator . ' . . . . . . . . . . . - . 

Scientific American or American 
Homes and Gardens 

McClure's Magazine. , . . . . . . . . . 
Woman's Home Companion. 

$3.00 1 1 .5\1 , $5 35 3.00 r • $7 .50 J 

$3.00 1 $5.10 3.00 r 
_.!.:QQ I $7.00 J 

, $3.00 I $4.60 1 .50 > 
� ,  $5.75 J 

After February 1, 1909. 2Sc. must be added to combina. 
, tions including Woman's Home Companion. 

MUNN & CO. ,  36 1 Broadway, New York City 



Scientific ADlerlcan 

Class ified Advertisements Inquiry. No. S790. - For the manufacturer of .. Brooks Improved hand pump." Propeller for aIrships, P. S. Davies . . . . . . . .  903,060 
Propulsion system, ship, C. A. Parsons . . . . 902, 996 

Inquiry No. 8792.-For a IIrm that manufactures 
Advertising In this column Is '15 cents a line. No lesl glass holders .made of gll.as. 

than four nor more tban ten lines accepted. Connt 
.evon words to tbe line. All orders must be aooom- Inqniry No. 8796.-For concerns manufacturing 
panled by a remittance. Fnrlher Information sent on 

I 
stllis adapted to the manufacture of denatured alcohol. 

request. , . Inquiry No, S798..-For mllJlufacturers of micro 
READ THIS CO�UMN CAREFl,;LLY.-You will find lens nsed In small artlcles .uch as pencils. charms, ete. 

Inquiries for certam classes of articles numbered In 
consecutive order. If you manufaoture tbese goods luquiry No. S799.-Wanted to bUf�ew or second-
write ns at onoe and we will send yOU the name and ·band box nailing machine for small pacI<I1lg cases. 
address of the party desiring the ln�ormatlon. There . . 
18 no charge for this service. In every ease it is Iuquiry No. SSOO.-Wanted complete data In re-
necessary to !rive the number oC th e inquiri. II&rd to pegamold. 
W4ere mannfaoturers do not respond promptly the 
inquiry may be repeated. 

MUN N &' CO. 
��������� I 

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

BUSINESS BOOK 1!'RE1!l. Tells how you can secure 
the aotnal working plsns, the money-making systems, schemes and short eats of 112 _t, blll bnsiness men--to 
��':� �:t sl'¥r'Tw�g.!:'��le�:'f;Kfg,:� Book ia free. 

Inquiry No. S8t t .-Wanted to buy springs for lfght power purposes. 

PAT E N TS FOR S A L E .  

FOREIGN PATENTS for meritOrIous and valuable 
��r�riI�n:o nife':�=�

n le?e���:'�=�� 
qnired. L. Henry, :w Broadway. New York. . 

Inquiry No. S8;) 0. -Wanted to bny file!' cutting 
maclilnery. . " 

BREWERJ:. GRAINS and Beet Refnse .� Ma-
�i�fl" �ih'!;rs, 

te
��!fs��esar�': �== B�b"�� 

Simon & Sons, Ltd., Nottingham, England. 
Inquiry No. 8687.-Wanted to buy needle, pin and pen macbln8l'l". 

PAT E NT S  W A N T E D. 

WANTED. - Information rega.rding 1l00d patent 
which would be money maker. Only Inventor. who 
wishes to sell outtlf.bt or on royalty basis, need answer. �r:. =e':.��r��?�.descriptlon.. L. Darhyshlre, Box 

N
�?,

J1�� �p���p����� to buy � to 3-1nch 

H E L P  WANTED. 

CAPITAL AND BUSn."ESB ABILITY wanted to 
mannfaoture and market a patented modellm, material 
8UPlU'ior to any now in use, endorsed br. leading sculp. tors and educators. First-class propos.tion. Strlotest 
invest\Jlation solicited. Address M. P. L., Box '173, N. Y. 

FO R SALE. 

o�':�:o�.?!o:����.r·d�¥l �l'l\r.r��I� 
ni&rtner. Is for sale. Tbe foundry is 50 x 150 ft. solld 
briok walls and Iron truss roof, bay on the east side 
16 x 24 ft. ... u.ed for core room, an addiolon on the wesl 
side 30 x !OJ ft. with brick walIs'jartitloned 011' tor cupola 
=��o:g�::'��xCMW.j.D:;�:�£\�: I°=es ��= 
and a side track. located on the Soo Line, Minneapolis, 
�:..':.�y yg: r.:r�=.;t�%': �:w 'Ior� £rr,:lrud��, 
81;, Paul, Minn. 

Inquiry No. S8S7.-Wanted to buy motor plows. 
MANUFACTURERS ATTENTION.-For sale, state 

rigbts. The best automobile seal on tbe market. Two to six tbousand dollars. A fortune In It for the right party. Address J. H. McLeod, Marietta, Kans, 
InquirY No. �699.-Wanted to buy two·stranded 

soldered wire for heddies. 

M OT I O N  P I CTU R ES. 
THE MO VING PICTURE WORLD, weekly, 1 0  ceDts 

per copy ; J early subscription, 12. The only paper de­voted to the moving picture. lIJnstrated BOna and lan­tern leoture field. Moving .PIoture World, Box 4IiO, N.Y. 
Inquiry No. S701..-Wanted to buy solar engines. 

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

COMPLETE LISTS of manufaoturers in all lines sup ·  pIled at sbort notice at moderate rates. Small and 
�r.!i�t'::8 li:t':,uf.J

m
��

e
��ray:;��

r :: ��g�
r

l
ce

ldctr!:; 
Munn & Co., List Department. B"x 778, New York. 

Inquiry ,,"0. S'2 1 .-Wanted unwelded tubing that is used for .tmotural work. 

Inquiry N o. SS02.-Wanted to buy machinery for 
cutting aud pol1\lhlng oilstones, whltestones or a:rInd­
stones. 

Inquiry No. SS03.-For mannfaoturers of files. 
screws. dr1!glrists' supplies, hardware In general, and 
Rllrlcultural macbln8l'l". 

Inquiry No. 8804.-For parties deallnll in wind­
mills, woOd split pnileys, wheelbarrows, cutlery 8.Ild 
picks. 

Inqui17 No. sSOIi.-Wanted to buy outfits and 
suppHes for br .... lng. . 

In!n=l�.o. SS06.-For mannfacturers' of draw-

Inquiry No. SS07�-For. dealers fu second-hand 
cotton machlnery_ 

IiIquiry No� 8S1 1J.-Wanted to 'buy ca.rrlege and 
wagon hardware coal, lron I!nd 8�el. 

Inuiry No. SS1 9�'-Jj'or tttaD.nfBCturers ;'f Excel­
sior Welding Compound. 
. Inquiry No. S�i.-'-'Wanted to buy macbin8l'l" for 
making a rongh composition hoard, something like a 
straw board, 

luquiry ·No. 8S�.-For nianuf8cturerS of dredg-
ing machln8l'l" to be operateeI by gas elllline. . 

Inquiry No. 8821J.-For manufacturers of a new device to .spIlt wood. 
. Inquiry No. SS28.-Wanted to buy small fuel com­

pression machInes both manual and engine power. 
Inqulry No, 8S27.-For manufactnrers of annealed 

glass. 
Inquiry No. SS29.-Wanted to buy machinery for 

maklllll pins, hair pins. hooks and eyes. 
Inqui'rJ' No. S830.-Wanted to buy macblnery for making brusbes and �askets. 
l nquiry N o. 8S31 .-Wanted to buy knitting ma­chines., 
InquirJ: No. 8S32.-Wanted addresses of high­

grade lab6I weavers, preferably In New ¥ ork. 
Inquiry No.· 8833.-Wanted to buy a peannt snell-

ing machine. �.. - 0- - _. 

Inquiry No. SS34.-Wanted to buy a 2-horse­
power lIasollne enlline for spray wagon · working on 
hilly gronnd. 
. Inquiry N o. SS31J.-Wanted to buy tootbpiek ma.-
chinery.. 

. " 

IuquirY No. 8838.-Wanted to buy decorticating 
machines fol' sisal. . ; 

·Inquiry .No. SS37.-Wanted to buy folding. um-
brellas. . 

Inquiry· No. 8838.-Wanted to buy metalliC tar­
gets slmUar to clay birds used In sbot-gnn shooting. 

IUQuiry No. 8839.-Wanted to buy cheap auto­
mobiles. 

Inquiry No. SS40.- -Wanted to buy portable hydro­carbon pressure lamps. 

IMUiry No. 8841 .-Wanted to !luy lunch co!IDter 
lind restaurant fixtures. . 

inquiry No. 8842.-Wanted to bpy annealed IIla88. 

Inquiry No. SS43.-Wanted to buy cigarette mak­
ing machine. 

Inquiry No. SS4A.-Wanted to buy inkstands. 
Inquiry No. SS46. - Wanted ·to buy an electric 

butcher hand saw. 
Inquiry No. 8S47.-Wanted laundry tubs. 
loqulry No. 884S. - Wanted to buy rust proof 

metal for parts of wasb tubs. 
,J:g�7A:s�.!.-wanted addresses of Canadian 

A LIST OF 1,500 mining and conswt\nJI enllineers on 0 b hi cards. A very valuable list for clroularlzinll, etc. Inquiry No. 881J .-Wanted to uy mac nery for 
Price '15.00. Address Mnnn & Co., List Department, making canvas gloves or mitts. 
Box 'l'iS, New York. 

Juquiry No. 8731J.-For parties maklrur a stili for 
the purpose of extraotlDg alcohol from saw·dust. 

Inquiry No. S8IU.-Wanted to buy macblne for 
weaVlDg wooden lath and wire together. . 

Inquiry No. S81J2.-W.anted to have made a con­
cave brass or copper rellector with focus of four or five 
feet. 

M I SC E L LA N EO U S. 

UNITARIAN LITERATURE, including sermons and ..!::���7es�0
. SSIJ3.�Wanted to buy wafer safety 

;=�lod'��!lg������eri'�,aK��cation to Miss luquiry No. 8SIJ4.-Wanted to buy air compressor 
ID1.uiry No. S736.- For mannfaoturers of machln· 

�g,.e�ran�,,:;,a 
b��hes, also machinery fo .. making 

$1.25 BUYS THE BEST razor i n  the world direct from 
tbe factory . .. Electrlo process." Allents makln" money. 
Bend for circular. Your name beautifully etched on the 
blade 16e. extra. Rogers Mfg. Co •• Dept. A, Geneva, N.Y. 

Inquiry No. S742.-For mannfactU1'&s of water still, also of thermom!lter tubing. 

pressure up to 1,500 lbs., the capac1ty ral1!rlng 500 to 3,000 
cubio feet. 

Itiqulr)7 No. SSIJIJ.-Wanted machine to punch 
holes, feed and set autoinatically solid copper rivets 
and wasblU'S and rivet together harness .done with one 
stroke. 

Iuquiry No. 881J6. -Wanted a machine or grinder 
for reducing soft wood refuse to a fine dust. 

luqulry No. 8SIJ7.- Wanted addresses of shoe string mannfaoturers. 
u!::t�!� No. 881J8.-Wanted to buy comb oleaning 

Inqui:ry No. SSIJ9.-W.anted to buy steel gray paint suitable for gasoline engines. 
qJ;�:t';!s�� ��t�29::�!�� go.J:r��e�=: Inquiry No. SS60.-Wanted to buy machinery for 

1ltinC1lDg, washing and drying gnm cblcle. 
Inquiry No. S749.-�'or makers ot very large 

springs, used for running machinery. 

1J:�:i!��b:;�S,�fi!.?��:e:p:Vho make short 

fo������nN:w.�"�!e;:wanted to buy tnne sheets 

bk'!�� SI�·h�J:'4.-B'Or 
m.achln8l'l" for making 

Inqniry No. 8771J.-Wanted to buy stock novelty or jeweJry catalogues. 
Inquiry N o. 8779.- For partIes mannfaoturlng 

I� :i���r':�8:�:
n

::p���
o

l��� ������::, 
power transmissIon machInery and· steam fltters' tools. 

Iuquiry No. 87S0.-For partIes who makejfBSOlIne 
stoves. 

Inquiry No. 8883.--Wanted to buy machIne to 
separate pecan uuts luto sizes and dust tbe dirt 011'. 

.Ja':.'le��.lr,ro��il��84.-Wanted manufacturers of me­
Inquiry No. 8861J. - Wanted to . buy fireless cookers. 
Inquiry No. 8866.-Wanted to buy Instantaneous water beaters. 

cl�:�� No. 8887.-Wanted to buy plant for dry 

. Inquiry No. 8SfiS.-Wanted to buy n1ckeloid for 
buttons. 

Inquiry No. SS69.-Wanted to buy straw maklnll machinery. 

Protractor or divider, D. M • .  Campana . . . . .  902,645 
Pulleys, self-lubricating bushing for, C. A. 

Petersen , . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  902,831 
Pump, C. J. Hartley . . . . . . . . . . . . . . . . . . . . . . 903,084 
Pump, rotary, T. R. Hayton . . . . . .. . . . • . . . . . 902,878 
Punch, G. J. Blum . . . . . . . . . . . . . . . . . . . . . . . . 902,643 
Pyrotechnic device, C.  F. Graber . . . . . . . . . . 902,650 
Rack. See Oil cloth rack. 
Radiator humidifier, G. J. Palmer . . . . . . . . . 902,905 
Radiators, elbow connection for, J: J. 

Stockdon • . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  902,696 
Rail joint, M. F. Trenchard . . . . . . . . . . . . . . . 903,007 
Rail joint, Wolfe & K avanagh . . . . . . . . . . . . . 903,124 
Ralls, anticreeplng device for, R. I!'. Dow-

ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  902,567 
Rallway frog G. C. Luca s . . . . . • . . . . . . • . . . .  902,589 
Railway Signaling apparatus, E. R. Brodton 902,553 
Railway spike, E. J. Bricker . . . . . . . . . . . . . . 902,935 
Railway switch, J. M. Faller . . . . . . . . . . . . . . 902,866 
Railway switch, C. C. Swan . . . . . . . . . . . . . . . .  903,024 
Razor and stropper, combined safety, W. S. 

Tabb . .  . .  . . .  . .  . .  . . .  . . .  . .  . . . .  . .  . .  . . . . . .  902,625 
ReceIving apparatus, H. Sboemaker . . . . . . . . 902,613 
Ring clamp, jeweler's, M. Greer • • . •  "' . . . . .  902,726 
Roasier and cooker, A. Day . . . . . . . • • • . • . . .  902,945 
Robe holder, J. Appleton . . . . . . . . . . . . . . . . . . .  902,795 
Roiling machine, metal, A. Rldd • • • . • • • • • . •  902,687 
Rope grip, safety, C. F. Sinclair . . . . . . . . . . . 903,015 
Rotary cutter, G. P. youmans . . . . . . . . . . . . . 902,636 
ltotary e�glne, F. C. Kruger . . . . . . . . . . . . . . .  902,585 
Rotary engine, L. A. Hord . . . . . . . . . . . . . . . . .  902,731 
Rotary engine, W. Risley . . . . . . . . . . . . . . . . . . 902,762 
Rotary engine, F. A. Jayne . . . . . . . . . . . . . . . 902,883 
Rotary engine, Westerlund & Mard . . . . . . . . . 903, 036 
Rotor construction, C. E. Lord . . . . . . . . . . . . .  902,588 
Rubber securing device, H. J. Lozier . . . . . .  902,891 
Rubbers, name plate and fastenet for, S. 

N. Fleck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  902,573 
Saw carriage set workS, J. M. McLaren . . .  902,994 
Saw, circle, Heno & Greenleaf • • . • . • • • • . . . .  902,656 
Saw swage, F. Brunett . . . . • • . • • • . • • • . • • . . •  903, 151 
Scall'old, J. M. Dibler . . . . . . . . . . . . . . . . . . . . .  902,949 
Scale, B. D. EmanueL . . . . . . . . . . . . . . . . . . . . . 902,953 

��:�:: �prl�g, ��P§y�.\\; : : : : .' : .' .' .' : : .' .' : : .' .' .' : : :  =:� 
Scale, welgbing, H. M. B. Bary . . . . . . . . . . . .  903,045 
Scissors and sbears, E. Helderman . . . • . . . . .  903,087 
Screw driver, J. L. Rollins . . . . . . . . . . . . . . . . .  902, 608 
Screw drivers, locking mecbanism for rat-

cbet, Z. T. Furbish . . . . . . . . . . . . . . . . . . . . . 902;957 
Screw, expressIng or packing, H .  Aucbu . . • 902,850 
SelIlng apparatus, automatic, F. Rafoth . . . .  902,908 
Sewer cleaning apparatus, W. H. Stewart . .  903,022 
Sewing buttons to tbe uppers of boots or 

sboes, machine for, J. Matbison . . . . . . .  902,828 
Sewing machine attachment, L. M. Tynes . . 902,698 
Sewing machine, chain stitch shoe, J. J. 

Heys . .  . . .  . .  . .  • . . .  • . . .  . .  . .  • . .  . . .  . .  • . . . 902,880 
Shaving cup, J. Holzsager . . . . • • . . • • . • • • . . • 903,089 
Sheets, apparatus for holding flexible, N. 

W. Carkhutr . . . . . . . . . . . . . . . . . . . . . . . . . . . 902,940 
Ships at sea, apparatus for coaling, A. 

Johan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,094 
Sboe, W. S. Telford . . . . . . . . . . . . . . . . . . . . . .  902,929 
Shoe creasing device, W. E. Baldwin . . . . . .  902,547 
Sboe sbank, A. Munsey . . . . . . . . . . . . . . . . . . . 903, 140 
Shoe tree, J. S.  Hansen . . . . . . . . .  , . . . . . . . .  903,082 
Shoulder brace, M. W. Ferris . . . . .

. . . . . . . . 903,073 
Sifter, stove asb , G. Nostwlck . . . . . . . . . . .  902 , 829 
Sifting sbovel, E. G. Felty • . • • . • • • . . • • . •  902,954 
SIgnaling apparatus, electric, N .  M. Watson 902,630 
Skee, . L. H. Hannas . . . . . . . . . . . . . . . . . . . . . . 902,654 
Slurry and like mill, E. J. Clarke . . . . . . . . .  902,557 
Smoke preventing compound, F. E. Jacob s .  902,734 
Smut macblne, R. M. Holland . . . . . • . . . . . .  902,658 
Sodium hydrosuIfid, producing, W. Hasen-

bach . .  . .  . .  . . . . .  . .  . .  . .  . .  . . .  . . .  . . .  . .  . . . .  903,136 
Sodium tblo·sulfate, making, W. Hasenbach 903, 135 
Soldering apparatus, D. Genese . . . . . . . . . . . .  902,870 
Speed controlling and reversing apparatus" 

H. T. Coldwell . . . . . . . . . . . . . . . . . . . . . . .  902,559 
Speed indicator, L. Work . . . . . . . . . . . . . . .  902,791 
Spinning frame attacbment, A. Duck-

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,063 
Spinning macbine, J. Jackson . • • • . . . • . . . .  902,882 
Spinning macbine spindle, A. Long . . . .  . • .  902,890 
Spring construction, C. Burgess, Jr . . . . . . .  902,937 
Stacker, bay, J. A. Scbertz . . . . . • . . . . . . . .  902 , 61 0 
Stacker, pneumatic, J. K. Sbarpe, Jr . . . .  902,841 
Stackers, fan for pneumatic, J. K. Sbarpe, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  902,842 
Stamp, dating, B. B. Hill . . . . . . .  .- . . . . . . .  902,562 
Stay strip, CroweH & Watson . . . . . • . • . . . .  902,563 
Stereotyping machine, A.  L. Case • • • . • • • •  902,941 · 
StIrrup, H, Krieg . . . . . . . . . . . . . . . . . . . . . . . .  902,745 
Stoker, T. V. EIlIott . . . . . . . . . . . . . . . . . . . .  903,131 
Storage battery, D. P. Perry . . . . . . . . . . . . . . 902,681 
Storage battery, S .  Lake . • . . . . . • . . • . . . . .  902,975 
Stove attacbment, cooking, Shall'er & Mont-

gomery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 902,919 
Stovepipe fastener, A. T. Peterson . . . . . .  902,907 
Strainer, milk, MoWry & Mullaney . • . . • • • • . •  902,675 
Strap fastening, D. MacMillan . . . • . . . . . . . .  903, 100 
Surgical purposes, mouth gag for, A. M. 

McIntosh • . . . . . . • . . . . . . • . . . . . . . . • . .  • .• 902,993 
Surveyor's instrument, H. C. Schultz . • • • • •  902,918 
Suspensory device, F. Day . . . . . . • • . . . . . • . .  902,647 
Swlngletree and doubletrce, G. P. Simpson . 903, 113 
Syringe, vaginal, C. F. W. Ramus • . . • • • . •  903 , 107 
Syringe, vaginal, O. Katzenberger . • . . . . . .  003,098 
Table. See Invalid ' s  table. 

. 
Table, A. J. & C. M. Fike . . . . . • • • . . . . . .  902,955 
Telegraph apparatus, type printing, G .  A. 

M. Agrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  902,792 
Telephone and fire alarm system, combined, 

C. E. Buell . . . . . . . . . . . . . . . . . . . . . . . . . . 903,153 
Telepbone exchange system, E. R. Corwin . 902,715 
Telephone moutbpiece attacbment, J. W. 

McBrlne . . . . . . . . . . . . . . .
.
. . . . . . , . . .  . . .  . .  902,896 

Telephone substation set, J. A. Blrsfield . .  902,641 
Telepbone system, H. G. Webster . . . . . . . . .  902,930 
Thermic mixture, H. G oldscbmldt . . . . . . .  902,871 
Tbermostat, ditrerential, W. H. Carrier . . . . 902,713 
Thill coupling, quick shifting antirattllng, 

C. E. Sjoman . . . . . . . . . . . . . . . . . . . . . . . . . 902,614 
Thresblng machine, J. O. Carlson . . . . . . . . .  903,054 
Threshing macblnes, adjustable concave for 

grain, J. O. Carlson . . . . . . . . . . . . . . . . . . 902,710 
Time Indicator, J. C. Lougbry . . . . . . . . . . . . 902,667 
Tin, extracting. E. C.  Higgins . . . . • . . . . . . .  902,581 
Tire, F. A. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . 903,066 
Tire jacket for veblcle wheels, J. Bowie . . .  902,551 
Tire, veblcle, G.  Lambrlgbt , . . . . . . . . . . . . .  902,824 
Tire, veblcle, J. A. Swinebart . . . . . . . . . . . . . 902,926 
Tires, connection for inflatIng, W. lloyd . . 902,644 
Tires, indicating device for use wltb pneu-

matic, T. & R. Sloper . . • . . . . . . . . . . . . .  902,693 
Tire., machine for treating metalliC, E. 

L. T. Scbaub . . . . .  ' . . . . . . . . . . . . . . . . . . . .  902,689 
Tobacco latb bolder, E. M. Waldref . . . . . .  902,784 
Tobacco pipes and tbe like, apparatus for 

cleaning, A. Marr . . . . . .. . . . . . . . . . . . . . .  902,752 
Tool, combination, A. Fenn . • • • • • • • . • . . . .  902,868 
Tool holder, Greenleaf & Teas • • . . • • • • • • • .  902.652 
Tool bolder, L. Boley . . . . . . . . . . . . . . . . . . . . 903,048 
Tool, watcbmaker's, R. Caplan • • . . • • . . • . . .  902,939 
Toy, child's, A. Stange . . . . . . . . . . . . . . . . . . . 902,771 
Trace splice, S. W. Reynolds . . • • • • • • • . . .  902,911 
Track fastener, G. W. Nevins . . .  ; . • . • • . . .  902,757 
Track switcb, J. J. RuddIck • . • . • . • • • • . • .  903,110 
Track .. r, T. P. Brown . . • • . . . . . . . • . • . • . .  902,555 
Transmission mecbanlsm, H. Cave . . . . . . . . 902,856 
Trolley wbeel, L. J. Tetlow . . . . . . . . . . . . . . 902,628 
Trolley wheel and harp, ball bearing, S. 

Tully, Jr. . . . . . . . . . . . . . . . . .. . . . . . . . .  ' "  902 . 781 
Trousers, F. Sabbatanl . . . . . . . . . . . . . . . . . . 902.688 
Trousers creaser, C. D. Fabl . . . . . . . . . . . . . 902, 808 
Truck, band, A. Anderson . . . . . . . . .. . . . . . . .  902,794 
Tube or pIpe cleaner, E. Hoglund . . . . . . . . .  902 . 657 
Tug, barness sbaft, C.  P. Hatfield . . . . . . . .  902,964 
Tuning pin, J. Heginbotbom . . . . . . . . . . . . . .  903,086 
Tunneling under streets. roads, squares, 

tracks. and tbe like, J. Knudsen . . . . . . .  902,973 
Turbine, C. Sawin . . . . . . . . . . . . . . . . . . . . . . . 902,609 
Turbine blade fastening, C. Rotb . . . . . . . . . .  902,915 

Inqui� No. S7S4.-For manufacturerB of alcohol burners for IIgbts and stoves. 
k����a!:n. SS70.-Want.ed to bUY Incandescent 

Turbine, steam, J. Atkinson • • . • . • . • . . • . . .  902,797 
Turbine, steam, G. Belluzzo • . . . . . . . . . . . . .  903, 046 
Twine machine, J. Good . . . . . . . . • • . . . . . . . .  902,813 
Tying device, E. E. Braisted • • . . . . . . . • . •  903,051 
Type holder, J. S. Duncan • . . . • . . . . . . . . . . • 902,719 Type washing machine, W. Danenhower. 

902,861 , 902,862 
Typewriter attachment, C. L. Downey . . • • • •  902,566 
Typewriting machine, L. Fa.verlo . . . . • • . . • 902,571 
Typewriting macblne, J. Felbel . . . . . • . . . •  902, 572 
Typewriting macblne ribbon "pool , G. B. 

Inquin No. !il7�8.-For parties to manufacture · Iuquiry No. 8871.-Wanted to buy ohimneyless 
"lass balls blown about 1)9 tnoh In diameter with a � ·k8l'Ollene bnrners. ' Inch bole througb tbe center, obould hold about 200 Ingulry No. SS,�.-Want.ed to buy a ball nozzle PQands to the square luch of steam pressure. puzzle. 

Inquiry No. S7S7.-JI'or pUttes who mannfaotnre Inquir)' No. 88't'3.-WantecI, to buy a 'portable 
oa\-fr1lt. I shower bath. 

Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 902,552 UniTersal jolut, M. E. Blood, et al . . . . . . • •  902,550 
Upholstering _ macbine, I. Karpen • • • • • • • •  � .  903,097 
Vahe, L. W. JIlgclestoA . . . . . . . . . . . . . . . . . . 902,8112 

Popular Books 
Experimenta l Science 

By GEORGE M. HOPKINS 
Revised and Greatly Enlaraed. � Octavo 

Volumes. 1 , 100 Paa:es. 900 Illustrations 
Cloth Bound. Po.tpaid, 81J.00 , 

Owing to th e  amount of new matter added tbe book 
Is now llOlbIlshed' In two volumes, bandsomely bound In· buckram. Of the additions which have been made, 
amonl! tbe most important are : A full Illustrated de­
scripUon of M H. P. Electrio Motor, prepared expressly 
for this edition of U Experimental Science " i chapters 
on Alternating-current Machinery, and clear, concise 
Explsnatlons Of Wireless Telegrapby and Telephony, 
Electrical M easurin." Instruments, . the Eleotrlo Clock, 
tbe Tel8Jlfaphone. Higb Tension Currents,tbe Nemst, 
Lamp, and metbods of measuring tbe heat of the stars. 
No other work contains sllch a fund of trustwortby up­
to-date sclentlHe Information, presented in a clear and 
simple style. Send for descriptive clroular. 

The Scientific 
American Boy 

By A. R (J SSELL BOND 
l�mo. 3�0 Pages. 340 Illustrations 

Price 8�.00 Postpaid 
This Is a story of outdoor boy life, suggesting a large 

number of diversions whlcb, aside from all'ordlng en­
tertainment. will stimulate In bOys the creative spirit. 
In each instance complete practical Instruotions are 
given for building the val'ious ar.tioles. 

The needs of the ·bOy · camper are supplied by the 
directions for making tramping outHts, sleeping bags 
and tents ; also sllch other shelters as, tree houses, 
straw huts, log cabin. and caves. 

MAGIC Stage Illusions 

and Scientific 
Trick Photography Diversions, including 

The illusions are Illustrated by the b ighest class of 
engravings, and the exposes of the tricks are, in many 
cases, furnished by the presttdigitateurs tbemselves. 
Conjuring. huge stage 1I1uslo"s, lire-eating, sword­
swallowing, ventriloquism, mental m agic, ancient magiC, automata, curtous toys, stage efl'eots, photograpbio 
trloks, and the projection of moving photographs are 
all well described and Illustrated 
By A: A. HOPKINS. 568 pages. 420 lIlus. Price 8�,IJO 

A Complete Electrical ' 
Library 

By Prof. T. O'CONOR SLOANS 
An inexpensive library Of the be.t books on EJeclrl­

city. Put UP in a neat folding box. �'or tbe stndent, 
the amateur, tbe workshop, tbe electrical en.ineer 
schools and collelles, comprlslnl< five books. as follows : 
Arlthmetio of Electricity, 138 pages . . . . . , . . . . . . . . . . . . .  ,LOO 
lllleotric Toy Making, ItO pages . . . . .. . . . .  :. . . . . . . . . . . . . .  LOO 
How to Become a 8uocessful ,Electrician, 189 pages 1.00 
Staadard E leotrical Dictionary, 682 pages . . . . .. . . . . . . . 3.00 
EJeotrioity Simpllfled, i58 pages. . . . . . . . . . . . .  . . . . . . . . . . .  1.00 

Five volumes. 1 ,300 pag •• and "ver 450 UluBtrations. 
A valu.abl. and indispensable addiltWn to f1ltr!l libral"ll. 
OUR GREA'r SPECIAL O F FER.-We will 

send prepaid the above five volumes, handsomely bound 
in blue cloth with silver lettering, and Inclosed in a neat 
folding box, at tbe Special Red uced Price oe lli.OO 
for the complete set. The regular price of the five 
volumes is '7.00. . 

Mechanical Movements 
Powers, Devices and Appliances 

By OARDNER D. HISCOX, n.B. 
Large 8vo, 402 Pages, 1649 111ustratlous, with De-

saiptive Text. Price $3.00. 
A DICTIONARY of Mechanical Movements,Powers, 

Devices and Appliances, embracing an illus­
trated description of the greatest variety of me­
chanical movements and devices in any language. 

Mechanical Appliances 
Mechanical Movements and 

Novelties of Construction 

AN Encyclopedia of Mechanical Movements and 
Mechanical Appliances, including many Novel­

ties of Construction used in the practical operation 
of the Arts, Manufactures, and in Engineering. 
For Engineers, Draughtsmen, Inventors, Patent 
Attorneys, and all others interested in Mechanical 
Operations. 

By OARDNER D. HISCOX, M.S. 
Being a Supplementary Volume to the Author's 

Work entitled Mec:banic:al Movements, Powers 
and' Devices. Contains 1000 Special rIad. 

Eograviugs. 400 Pages. Cloth 
Bound. Price $3.00. 

The above two volumes sold together for 
$5.00 Postpaid. 

Electrician's Handy Book 
By PROP. T. O'CONOIt SLOANS, A.M. , S.M., Ph.D. 

Handsomely BOund iu Red Leather, with Titles 
and Edges In Gold. Pocket Book 

Style. Price $3.50. 
A THOROUGH!, Y practical reference book of 768 

pages, covering the entire field of electricity. 
Contains no useless theory. Everything in it is to 
the point and can be easily understood by the stu­
dent, the :{lractical worker and the everyday work­
ing electncian. The advanced electrical engineer 
will also receive great benefit from its perusal and 
study. 
�� special CirCular deIIcrfMng t1leae bOOM .ent on 

P'" Any of thue bOOM lent pnpcz(!I em recMpt of price. 

M UN N  &. C O  • •  
Publishers, 361 Broadway, New York 
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More than a quarter 01 a 
century ago· the Jaeger goods were 
acclaimed the Standard Underwear 

01 the world. To-day they occupy 
the same vantage ground 01 pre­
emmence. 

Nothing like them lor 
health and comlort both. 

Catalogue and Samples 
FREE 

FOR SALE 
FREEHOLD FACTORY AT DERBY, ENGLAND 
Absolutely new. covering an area of about 32.000 square 
1 eet, witll ample space for extension. 'L'he buUdings 
are of very BOliet construction, witb exqeptionally Ilood 
side and top light. lfemal e  Iaoor in tlle immediate 
neigb borhood is abundant at moderate rates. ��or 
furtber particulars apply 171.008. care 'r. B. Brown e's Ad­
vertising Offices. 16:3 Queen V ictoria St., London, Eng. 

WA Nl'ED.-Laboratorlans at the Naval Pro\"in� Ground, Indian Head , Md. Pay from $'.();I to $4.00 per 
dIem. An exami!lation ot applicants will be beld simultaneously at tbe Navy Yards, Bosten. l\las�.j 

��b����e:'b�r; l ��Al�.d��]��·r ��e ���p�:ea�fi����b_' 
lishing an eligible rellister . Applications shou ld be ad­dre�sed to t h e  Comlllandalit of the yard at which tbe 
applicant desires to be examined. 

LET US · BE JOUR  FACTORY STAMPINGS. MODEl!S. EXPERT WORK 
THE GLOBE 1IIACH 1;l; t; AND l'TAM PDi G  ('0. 
'. :,� 910 Hamtlton St_ •• CI('vclnn_dt o. 

_ 

COl'lis8 En�ines, Brewers' and But 1 iers- MaChinery T H E  VI L1.'EH 
M FG. CO., 899 Clinton Rt .. Milwaukee, Wis. 

MODELS cl E X P E R I M E NTA L W O R K .  
[n,entions deveioped. Speciai llachinery. E. V. BAILLARD. 24 Frankfort Street. New York. 

RUBB ER Expert Manufacturers Ffne Jobbing Work 
PARKER. STEARNS Ii: CO .. 228.229 Soutb Street, New York 

E ). EO T 1t l e G 0 0  n S.-Hi" Cat. 3 cts. Want 
Agents. Ohio l:i:lectric "Vorks. C leveland, O. 

H O E F T &. C O M PA N Y  
Die Makers, lInehllli8ts tl.1ul l\lnehllicry Bunders 

1'10 Michig:m St., Chicago, U. S. A. 

l\l e c h n n i c n l  1) 1' a "' i u g s  C!orrectly a.nd quickly 
made. B. C. Karson, Roum 1�;l, 39 Cortlandt St., N. Y. 

'MOOR.E Spectal Machiner) , Dies. l'ools. Models, 
. 

, . ' Metal Specialtie�, Invention. perfected. :{' ",:" C9. .llId!Bna nnd Franklin Streets, .. Chll'ogtl, U. S • .t. 

Exo er i menta l  & M ode l  Work 
Gir. & il,/vice tn •• Wm. Gardam & Son. 221 Fulton St,N.Y 

DRY ING  MACH INES !f:T�.�;��l.�f r.·t 
WorrellJHannibal,�ro. 

M A SON'S  N E W  PAT. W H I P  H O I S T  
for Outri!zger boists. Paster than El evators, and hoist 

direct from teams. �aves handling at le":8 expense. 
�lnufd. by VOLN 'E Y  'V. 1l1 A S O N  & ('0 •• Iuc.· 

P,·oddcucc. U. I . •  U. s. A. 

MET A L  POLISHES. -FORMULAS F:JR 
Putz Pomades. Pa�tes, Liqui ds. Powders and �oaps for 
polishing- metals, are con tai ned ill SCIE:s''l'U'IC AM I:<:lU­
CAN SUPPI.E)I E�T Nos. l ·!S:�.  l -.lSS and I ��9. 
Price 10 cents eacb tram tbis office and all newsdealers 

tl� ���!k�;�'�M� PO����!�I�: 
25e, Parlor Tricks Catalouue. free. 

MAR'.rlNKA &. CO . . !l1frs .. 4!l3 Sixtb Ave., New York 
J 

L.EARN WATCHMAKING 
We teach I t  tboroughly in as many months as it 

formeriy took years. noes away with tedious apprer,­
ttceship. :}loney earllert wh ile studying. Positions se­
cured_ Easy terms. �end for catalog. 
ST. LOL'IS \V ATCJlMAKING SCIIOOL, St. LOlli., )10. 

HAVE YOU AN I DEA ? 
"FL Y," the National Aeronautic Magazine. offers $l,()(X) 
for it. Send ten cents for NO\'ember i ssue t o Lawson 
& Kelley, Publishers, Herz Buildlllg, Pbiladelpllia, Pa. 

Valve controlling appara tus, ,Yo B. D. " , ,11-
n iman . . _ _ . . . . 

VaLv(', flushing, F_ T. Cal lol l  . _ . .  _ 
Valve fol' gage cock:::..  :\1. P_ Sn ell _ . _ _  
Valve gear, PilIiod & Baker . .  _ .  
Valve operating mechunism. A _  E. (]l'e('rl(' _ . 
Valve, tnn k , C. A. Li nds trom _ _  . . . . . .  _ . . . .  . 
Vanner roller, H. L. Jennillgs . . . . . . . .  _ _ _  _ 
Vehicle, Howe & I<ingston . .  _ _ _ _ _  . _ . . . . . .  . 
Vehicle brake. G_ Enrico . . .  

n02,OOO 
n02,834 
OO� , ] H  
D02.60:; 
002,725 
D02,7�8 
D02.736 
002.965 
003,068 

Vebicle controlling deyice, 1Il0tor, F. S. 
Davis . . . . .  . . . . . . . . . . .  n02.D44 

Vehicle sanding apparatus • .  J. '1'a.r l o 1" _  . . . . . 002,62u 
Vebicle speed control l i ng <Iud re" ersing ap-

pamtua. motor. H. T. Coldw('II . 002,G58, 902.560 
Vehicles, steering of coupll'd, n_ J(lllUS • • • •  OU2.821 
Veterinary ,-aginul specll l um , L Pasley . . . . n02,90G 
Vise, F. W. Hubbard . . . . . . . . . . . . . . . . . . . .  D03,J37 
'Vall tie. S_ Priest, Jr. _ _  . 003,000 
vVarp stop motions, l i n t  r('llllJyer foL' ('h.:'c-

trical, E. Ch:-1IllPHglH', Jr . . _ 002,857 
"Tasber. Sre Lock wasbet'_ 
'Vasbing macbine, A. �\ _ Da�' _ .  
"rater, appamtus for the treatment of '-e-

factory, .T. Scbneible . . . . . . . . . .  _ 
"iater distributeI'. W_ C. Jubn:-:oll _ 
"'ater gagp. C. J_ :\J at: t he,,-s 
"\"'atel' betltel'. ]�. RUl1f} _ .  
'VlI tel', purifying, 'V_ i\L Jewel l _ . . _ . 
\Vater purifyiug apparatus, A.  Sorge . .11· • • •  
'Vater tube boilel', Dougbt"rty & James . . . . 

002,718 

nl'2,766 
n02,662 
D02,894 
003,007 
003,J38 
n02.847 
002,951 

"'a \�n(ylOii:�/���a �l�l�� ri��ls 
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e
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Weighing machine, fl_ :\J. B _  Bary . _ _ 903,044 
\Vells, valve attuchment for oil,  .1_ :\1". 

Reecc . . . . . . . . 902,686 
Wheels. muking metal,  C. T_ SchutllJ . . _ n03_010 
"'1ndf'l'. C. 'Viebke _ _ _ _ _ . . . !J02,787 
'Vindin1! mrchanisUl. C_  "'ielJk e _  _ _ .  !J02,789 
"'indhlss. 8w('ep ope I'll ted. A .  C. " :Ill :O;ly l,a'_ V02_701 
'" 'indo\\' Cle:-1111-'1'. ( ; _  1._ I Ioll nnd _ _ _ 002,881 
'Yindo""" construction, I.ullkell & H i t ter . . . .  002,980 
'Yinelow, rev(>!·sibh.". (: . .1. )lill ci' _ _ _ _ 003,103 
'Vindow constructiull, fi reproof, LUllken & 

Conklin . . . . . . . . . .  _ _  . . . . . .  ' . . .  _ _  . .  _ _ _  . . 002,970 
''''indu,," ('ollstruction , fil'eVl'uuf, Conklin & 

Lunk£'n . . _ _ _  . . .  003,058 
'V i ndcl\\", self-closin/;!. I.ullk ! '1t & Conkl in . . . .  n02,978 
'Vindo\\' stop. R_ \Y. lIubllnl'd _ _ _ _ _ . _ . .  0 02,967 
'Vire chunps. tool fur linking and Ullpl.ring, 

E. �L Cogblun . . . . . . .  n02,804 
Wire stl't>tcbel', Dobbs & 'WellJ()rn . . _ . _ _ _ _ _ _  902,565 
"Tire stretcher, S. S. Uoller t s _  . . . . . . _ .  002 ,763 
Wire stretcher . .T. Juhnson . _ . . .  _ . . . . _ !J02,!J6S 
'Yire tightener and splicer. J_  n. Rodgers . .  D02,764 
",V'ood tiber making' mach i lles. grindin g ele-

ment for, H. )I. Ho\'ll . . . . . 002.732 
"Trench. G. Paterson . . .  _ _ _  . _ _  . _ 902,759 
Wrench, It. 8.  Bn n'et t  . . . . . . . . . . . . . . . . . . . .  002.799 
Wrench , A. W. Petersen . . . . . . . . . . . . . . . . .  n02,830 
"Trench . 'V _ C_ Hecct . . _ . .  _ _  . _ _ _ _  . _ _  . _ . _ _  903,002 
Wringing mu('hinE's. lllangle�. and the 1i1,€'. 

rollcr fOI', G. 1.. .1 . Kapp . n03,On6 

DESIGNS. 

Bridle bi t , r_ C. l'follil'l" _ _ _  . _ _ _ _ _ _ _ _  . .  _ _ _ _  3!J,66-1 
Brushes, mi rrors, or si milar urticks, uack 

of, 'V_ A .  Jameson _ _  . . 30,655 
Cigar bUIl(l, C. P. Young _ . _  . . .  _ _  . _ _ _ _ _ _  . _ _  3!J,650 
Comb, B. W. Doyle . . .  39,657 
Light shu de, T>. R. Hopton nO.661 . 30,662 
MitTO L' 01' simila r tl l'ticle, hand, S: A _  l'Clh!l' . 30.650 
Plate. H. E. Dudtey . . . . . . . . . . . . . . . . . . . . . .  39,658 
Register fnce platf'. 11_ J_ Valentin e  . . • • . .  _ .  �n. 66i� 
rl'oy bank, L. 1<\ rajesk i  . . . .  _ . _ . _ _ _  . _ _  , . . . . . . .  :J0, 660 

TRADE MARKS. 

Be,-el'ugc, malt, Peter Scboenhofen B rew ing-
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 ,J66, 7J , J 67 

Candies and chocolate. B\1nte Brothers . . .  _ _ _  7J,lGO 
Canned fruits and YegetalJles, Burt Olney 

Cuuning Co_ _ . . . . . . . _ _ _ _ _  . . .  _ . . . . . .  _ _ _ _  7 1 _ 1 GO 
Cnnnerl salmoll. Gdtlitb-DUI'IH?Y Co . . . . 7 1 , 1 63, 7 1 . 1 64 
Cbf'micals, cf'rtain, "'estern Grocer Co _ 7] . 1 74 
Coffee. Honnoke Coffee & Spice Co . . . . . . _ .  _ .  7 1 , 1 68 
CottOll goods, certain, Ch iua & .Japan Trading 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 . 127, 71,128 
Cotton piece goods, Creighton & Betts . . _ _ _ _  71,120 
Cottou piece goods, Hamil tOll Manufacturing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fertilizers, Birmillghalll Fertilizer C o .  _ _  . . .  _ .  
'E'oods for illfllnts, Frame Food Co. ,  Limited _ 
Goulash, Hungarian style. Acorn Canning Co. 
Linen goods. cert a in , 'Yilliam Leddell & Co _ 
Liniment . ned Lette .. - Liniment Co _ _  

I Medieillal preparations for coughs nnd colds, 

7] , 130 
7 1 , 126 
71 , J 61 
7] ,]58 
71,157 
7 1 , 1 73 

I Vl_ 0_ F railey . _  . . . .  _ _  . .  _ _ _ _ _ _  . _ . . .  7 .1 , 1 60 
1 Med icine used as a blood purificr, 1"_ V. Lipp-

man . . . . . . . . . . . . . . . _ .  _ . .  _ . . . .  _ _  . . .  _ _ _  . . 7 1 , 1 70 
' Optical goods, certa i 11, nil thenowel' Optische 

llldustrie Anshilt Yonn. Emil Busch, 
.-I. G .  . . . . .  . . . . . . . . . . .  . .  7 1 , 1 [16 l'apPI', t'nverops. tablets, ami blank books . 
. r. U. BIniI' Co . . . . . . . . . . . 7 1 , 090 to 7 1 . 103 

71.] 05 to 71 , 1 25. 7 1 . 132 to 7 1 . 155 
Rellwdips :0" eC I'tHin diseases, Mother's RelU-

eflies Co. . . . . . . . . .  _ _ _ _  . . . .  _ _ _ _ _ _  . _ . . _ _  . . 7 J ,172 
Screw (lri"I'r�. bund operated, Henry D isston s 

&. Snll� _ _ _ _ _  . .  _ .  _ _ _ _  . . . .  _ .  _ _  . _  7.1 ,131 
Spices and tl a \'ul"ing e x t racts, G .  U .  BnHou 

Co . . . . . . . . .  . 
TOllic, F_ A. LIl�·t ies 
,,'hisky, straight Bourbull , Kiowa Cu . 

LABELS. 

71 . ]  62 
i ( 1 7 1  
7 1 ,1G5 

"A1med a . "  for cigar!':. A .  C .  TIenseh,,'1 & Co_ 1 4 , 445 
"Cbocto x _ ' ·  for a con fectioll IlHltIf' of steril-

ized heef fiber, wbole wbeat, aud vanilla 
chocolate . .  _ 14,450 

"Del Buono." for I t a l i a n  toma t o paste, F. 
CusimH llo . . . . . . _ _  . . . . . .  _ . . .  _ . . .  _ 14,44D 

HDI'. L fl_  Lewko\\-icz ' s  A llti�ept ic Tooth 
\V·ash . "  for tootb wash, 1 .  1-1_ Lew-
kowicz . . .  _ . . .  _ _  . _ . . . _ _ _ 14,454 

"Dr. L H. Lewkowic7,'s Antiseptic 'Tooth 
Pastp, "  for tooth paste, L H _ Lew-
kowicz . . . .  _ _ _  . . . . .  _ _  . _ . .  _ . _ . _ . _ . . _ . . . . . 14,455 

"Flaksamo," for CilllllCd �n IIllOIl, H . . -\.. Leon-
unl & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,448 

' IHighest A ward Quality Ciga I -S," for c igars , 
Amerieull Lithographic Co. _ .  _ _  . , .  _ _ _  . .  14,4-1G 

IIMedal Rl'am1 . "  for cigHl's, American Litho-
gt'lIphlc Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,447 

"Mme. Belplle' s Golden Ha ir 'l'ollic.n for b a i l'  
tonit'o R_ f C. Sm ith . .  _ . . .  _ _ _  : . . . . . . . . . .  14,45:3 

"Alme. Scbobam's Hail' Restorer." for a 
medicinal preparation. B. Schobam _ . . . . 14,..J5:1 

" Pnt ieucc Puzzle," for pietul'c puzzles, H. 
I,'. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,456 

' "Pyro G a s  Outfit , "  ful'  a g<ls p'yl"ogrnpbic 
outfit. H. M. Hol ton . . . . . . . . . . . . . . . . . .  14,460 

"Su"age' s H a i l' Tonic," for a hail' remedy, 
.r. �J . 8" "age . . . . . . . . . . . . . . . . . . . . . . . . . . 14,452 

w l1w Fire-Pen Cork Handle." for a g;IS 
pymgraphic ppn. H .  M _  Holton _ .  _ _  . _ _ _ _  ] 4 . 458 

"The Fire-Pen '''ood Handle," for a gas 
pyrogra pbie ppn, H .  M_ Holtoll _ , . .  _ _ _ _  . 14.450 

" 'l'h� ::\Tn rquetl'Y Puzzle Pictnre," for pichlre 
puzzles, M. RUOOIlS . . . . . . . . . • • •  , . . • • • • • •  14,457 

PRINTS. 

"Frn:-;er's Butt Pad , "  for a butt pad, Com-
lIH.'l"cial A r t  Engraving Co _ . _ . . . _ . . . . . . . . 2,373 

"Intel'changenble Portable Ottice Par-tH ion," 
for bank and office p U L'titiollS, Ma nhat tan 
QUice Parti tion COml)aJ]�- . . _ . . . . . . . . .  _ _ _ _  2,37-1 

"�ru4e to , Eat-Not to Keep," for candy, 
1Juyl cl" s . . . . . •  " . . • • . . . .  _ _  . . . . . _ . . . . .  _ _  . _ 2,371 

"�Iilwaukce Ha rvesti n g  'Machines. " for hur­
v�'8ting machines, Hayes Lltbogrnphic 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,3i� 

l IThe Et£'rnal Question."  for ge1atin, Crystal 
GelHtine Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,3i2 

A printed copy of the speCification and drawing 
of any pHtent in the foregoing Jist, or allY 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 dDuryea'S Buggyaut given. Address Munn & Co., 361 Broadway, New 

-

- _ _ l'he w i  n t e  r vehicle. 
Y'lj:�adian patents may now be obtained by the In· 

- Few parts, few trouble� ;�i.!�r8
1r�r. an��rf 

t
�;n!�ve

��dns t�::g:� i�a��TcJr::� - CHAS. S. DURYEA, Readloi, Pa • •  addre •• Muon It Co., 361 Broadway, New York. 

INDOORS 
In the store, Western 

Electric Arc Lamps give 
a light that preserves true 
color values - and they 
attract business. In the 
factory they permit accur­
acy and rapidity and make 
night work congenial to 
the workmen. These lamps 
burn from 1 00 to 1 2 5  hours 
with one trimming. 

OUTDOORS 
I n  street, park and private 

grounds, Western Electric 
Arc Lamps are the most 
efficient and p r a c t i  c a l  
method of lighting. They 
give a soft, well-diffused 
white light, without glarei 
or deep shadows. They 
are made all sizes, styles, 
and finishes. Write to-day 
for booklet No. 7003, " Arc 
Lamp Facts." 

W STERN ELECTRIC 
26 � S. C l i n ton' Street /�'OIWl'P.!A�· 465 West Street 
C h f cago V �� IJ New York 
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Engineering Number 
Issued 

Fortns 

Decetnber 

Close Nov. 

5, 190 8 
25, 1908 

December 5, the publishers 
of the Scientific American 
will Issue a most compre� 

hensive monograph number relating 
to the engineering achievements and possibilities of the great City of New 
York. f] Never in the history of the world have such extensive and costly 
improvements been contemplated and begun , f] Never have such difficult 
transit problems come to such a speedy and successful completion, while 
the projects under way or in contemplation will make New York the wonder 
of the Twentieth Century. f] The remarkable success of our special issues 
will be duplicated and exceeded by this issue which will be the most im� 
portant of them all. f] Notwithstanding the increased circulation there will 
be no increase in rates. f] There will be no extra charge for choice posi� 
tions such as the inside cover pages. f] Orders for space will be filled in 
the order of their receipt. f] Have strong copy ready and this number cannot 
fail to benefit the advertiser. f] Secure a reservation of space at once. 

MUN N &. COMPANY. Publishers 
Scientific Atnerican Office, 361 Broadway, New York 

Western Office : 1009 New York Life Building, Chicago 

New England Office : 43 TrentOnt Street. Boston 



1E;l�ANUFACTURE!SMOULDED AND 
'SREGfAL RUBBER ·GOODS OF, EVERY 
DESCRIRT IONr�ND'CAN FURNISH 
ANY SP[CIAL�RUBBER ARTIC.LE 

TO- 'fO_OR' SATI5F�CIIPlll 

\\tLTING & 
91-93 CHAMBERS STREET: 

,N EW·· YORK 

CENTER-FIRE 
SPARK P L U C S  

The Racing Machine Plug. Guar­
anteed to add 

I 0 Per Cent Power 

to engine. Fire charge in center of 
compression, causing perfect com­
bustion. Soot proof. Samples 
$1 .00, or six for $5,00. Regular 
pnce $ 1 .75 Guaranteed. Give 
name of car and year. 
Agents wanted. Write 

GENERAL ACCUMULATOR & BATTERY CO. 

BOERl 
BINOCULAR 

"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. 

52 Union Square, E .. NeW' York 
CH1C'GO, ILL. SAS FRANCISCO, CAL. 

1514 Heyworth Building 703 Claus Spreckels BuHding 

By Rail to Boyville 
EVERY boy in the country can easily OWN 

an Electric railroad. For Christmas time 
our models of Electric Locomotives,T rains. 

Trolley Cars. Dynamos. Lamps. Electrical 
Novelties. etc., make splendid presents. 
Equipped with dry batteries. No acids or 
liquids. Safe and harmless. Catalog fully 
illustrated -quoting low prices- sent FREE. 

T H E  C A R L I S L E � F I N C H  C O. 
233 E. Clifton Ave .. Cincinnati, Ohio 

, 

A WATCHMAKER 
Bradley Polytechnic Institute 

Horolorric:li Dep:t.rtment 
Pe�" ia, 1Ilinois 

Formerlv P:mlOns Horoiogical lnst. 
J.arze

·
st and Hesi Wateh Sehoul -

ill .4. meriea 
"'e te:t.ch Watch \\�ork. Jewelry, 

En!!ravinSt", Clock Vlork, Optics. 
Tuition 

-
reasonable. Board :md 

rooms near school at moderate rates. 
!'end for C:lt!llog (It InforJn:ltion. 

CRUDE ASB ESTOS 
DI R E CT F R O M  M I  N E S  

I P R E PA R E D  
ASBESTOS F I B R E  
lor Manulacturers use 

R. H. M A RT I N,  
OFFICE.  S T . P A U L  B U I L D I N G  
220 B'way, N e w  York.  

T H E  B E R KEFELD F I LTER 
' I '  be Standard of tbe World. 
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water. Tested and recommended 
by Bacteriologists all over tbe 

world. The rreatest invention in the fil­
ter techniC during the last ten year�. 
'.rbetlltergives water in small and large 
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boiling in water. Send fo!' circulars to 
B ER KE FELD FI LTER CO. 

4 Cedal' �treet. New York 

Scientific American 

Protect your home with a revolver 
that is not only straight-shooting and 
hard.hitting, but is safe in itself. 

Nothing will fire this revolver but 
pulling the trigger. Let it fall, kick it across the room-uhammer 
the hammerJJ-nothinl7 doing until you pull the trigger. 

Bend you,. name on a postal for our b()oklet "Shots" and catalogue-both free 

IlER JOHNSON SAFETY HAMMER REVOLVER l IVER JOHNSON SAFETY HAMMERlESS REVOLVER 

:'�:�J.l�.
i
�tT!7�����11. �

i
.f:���i��r;b�l: $6 ��f.�

l
trnJ8��l��e�t���fi�:�§��i��*i; thl: $1 

Extra length barrel or blued finish at slight extra cost. 
Sold by Hardware and Sporting Goods dealers everywhere. or sent prepaid on receipt of price 
if dealer will not 6uppJy. Look. for the owl's head on the grip and our name on the barrel. 

I V E R  J O H N S O N ' S  A R M S  A N D  CYCLE WORKS, 1 70 'River Street, Fitchburg, Mass. 
New York: 99 Chambers St. San Francisco� Phil. B. Bekeart Co., 717 Market. Hamburg. Ger.: l)ickhuben 4. 

lver Johnson Sln"le Barrel Shot&:UDS and lver .l ohnson Trus8 Brid.re Bicycles 

Planning Ahead 
Ayoung man with a mechanical turn of mind has great 

opportunity ahead. He needs some training and 
plenty of practice. It takes time. Graduates of 

the best scientific schools are advised to get positions in the 
great industrial plants. Their wages seem ridiculously 
small for the first three or four years. It requires patience. 
But it pays in the end. 

Association with a big plant reflects credit on a man. 
The Navy is one of the biggest plants in the country. In 
the Navy you get technical training in the electrical, ma� 
chinist, seaman gunner's or artificers' schools. You get the 
practical work in these branches. You are advanced regu� 
larly as you become competent. You have a chance to save 
money. All these things are worth considering. 

A young man with talent must look at least four years 
ahead. He must have a plan and work it out. 

An illustrated booklet will tell you all about the training schools. 
life on a Man-o'-War. and the duties and advantages of a career in 
the Navy. If you are ambitious, send for it at once. mentioning 
your trade. 

Bureau of Navigation, Box 39 
Navy Deparhnent Washington. D. C. 

ENGINEERS-IT'S FREE ! ���F���g�1t� 
tions asked by 

Examining Board of Steam and ElectricaJ Engineers-questions you must 
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by E. Span"enber�, M.E .  former Superintendent St. Louis Schoot of En­

gineering ; Albert Uhl, A.I.E.E., former InstructoJ' Practical Electrical Engin­
eering �t. Louis School of En2"ineerlng, and E. W. Pratt, Master Mecbanic. 
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the most complete work ever pUb1ishe� and an absolute au­

thority on al SUbjects relating to Steam and ElectrtCal EngineeriD�. Only 
work containing J.03::> Questions and Answers on every branch of en�lDeering. 
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'l'reats on Gas and Gasoline Engines, Stationary and Locomotive Engineer­
iug, Compressed Air, Refrigeration and Hydraulic Rlevators. Students and 

experienced engineers and mecbaniCs sbould have this book. Write at once for 
FREE 25-page Pampblet tbat tells all about It. 

GEO. A. ZELLER BOOK CO., 4469 W .  Bel le Place, St. Louis, Mo. 

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

1 00 to 1 25 pages, 9" x 1 3", weekly. Send ten cents for sample copy. 

THE ENGINEERING NEWS PUBLISHING CO.,  2 1 4  Broadway . New York 

C'OLD GALVAN I Z ING,  AME.RI CAN PROCESS. N O  R OYALTIES. ,SAMPLES AND INFORMATION N APPLICATION.  
N I C K E L 

�ND 
Electro- Plating 

Ap�mtus 3DQ Material 
THB 

Hanson & VanWin kle 
Co •• 

Newark. Pi. J .  
28 & 30 S. Canal St. 

Cbical!o. 

$25 Sp�ingfield $2.95 
. Rifle for = 

We purch ased all the regula_ 
tion Springfield Rifle .. from the 
V . ..f. Governm.ent War Depart­
ment, and now offer them for 
sale at a tremendous sacrifice. 

Every Rifle made under tbe sup­
ervision of the U. S. Government 
Inspectors, and every Rifle guar­
anteed to b e  

In Perfect Working Order 
Never agaIn as long as you live 

will such a Rifle Bargain as tbls 
come your way. 

These Rifles cost the U. S. 
Government $18.00 apiece to 
manufacture In stupendous 

quantities. Never before 
have they been sold at re­
tail for less than $25 eacb, 
and now you can get them 
for only $2.95 each. 

The Springfield Rifle Is a 
marvel of accuracy. Ask 
any soldier or militiaman 
and he will tell YOU so. 
Every Rifle bas a long range 
adjustable sight and a wind 
·gauge, and Is equipped with 
bayonet and cleaning rod. 
Tbese Rifles shoot a 45-70 
caliber cartridge. 

JUST THE THING 
I': FOR BIG GAME 

With a Springfield Rifle 
you can bring down a deer 
at 300 yards If you can get 
a good view of blm. The 
accuracy of the sight 
and wind gauge makes It 
poss ible to d raw a bead as 
flne as a bair. No better 
sbootlng gun was ever m'ade 
tban the old reliable Sprlng­
fleld Rifle. 

Can Be Used As A Shot Gun 
As It Shoots Scattered Shot Shells 

It is to your advantage to grasp 
tbis opportunity witbout delay. 
Remember, every gun is in per­
fect working order, well Oiled, 
and all metal parts brigbt and 

free from rust. YOl!r money will 
be promptly returned If you are 
dissatislled witb your bargain. 

Send us $2.95, post office or ex-
press money order, and we will 
at once send you by express one 
of tbese wonderful rilles. If 
more than one is deSired, 
send $2.95 for eacb. 

AMMUNITION 
45-70 Caliber Cartridges, 
packed 20 in a box, will be 
sent on receipt of 40c. 
Ammunition at this price 
will be sold only to pur-
chasers of these Spring­
lIeld Rilles. 

As to our reliability, 
we refer you to any 
St. Louis bank or 
mercantile agency. 

CAL. HIRSCH & SONS IRON AND RAIL CO. 
Chemical Bldg. , St. Louis, Me. 

ATT E N T I O N  I 
AUTO M O B I LE O W N E R S  

We bave o n  band tbe foilowiDI! Divided Wind Sbields 
of our own make, t hat are tn perfect order, but for 
some reason have been returned for credit, To close 
them out we will sbip at. the following prices : 

1 All Rrnss Schlldbnck for '08 ]>ncknrd, 
1 All Uru."s St.·lltldbuck for '0", J'nekurd, 

1 ��� ]�1��d���Yi��st!��i���tllet .. : : 
,,"&6 

85 
&4 
86 

1 1\"1 nboguny }"'lnlshed Beecher tor Model 10 
Buick, .. - .. .. - - - 26 

1 Beecher for Model " n " Studebaker, 24 
Fourteen others of our own make and eight other 

makes from $20 to $35. Write and give style of car and 
see if we cannot tit you out. 
T HE LIIllOUSINE.CARRIAGE lUFG. ()O. 

3515 iUicbigall Ave • •  Chicago, Ill. 

A SUBSTITUTE FOR, A COSTLY TOOL 

to ��il!flr�
e
:��

l
g��g; ���ei�c�l;fl�t�

r
: ���!���� 

� :���den��(�c:��::er;
e
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One pair weighs only one nunce. 
Can be put on or off almost in· 
stantly. May be used witb 
combination square blade.s, 01' 

with any straight rule with accurate resulls. Price 
per pair 60c. Send /01' 232 page cataiog No. lS·B. 
TilE J" S. STARRETT CO •• Atltol, 1110 ••.• U. S. A. 

City Conveniences in Country Homes 
All t.he comforts of hot :md cold W:lter in the bouse, and 
running W:ltt:r at the b�rn, now possible for country 
r .. sidents and fnrmeTS. 1 he . 

Niagara Hydraulic Ram 
wUI pump water from allY stream �ust wh�re 
vou want it. Cbeaper than a gasoline eng-Ille 
or windmill. 'V rite for booklet AA and guar­
anteed estimate. \\'e furnish CaldWell 'I':mks and 
Towers. NIAO.4.RA nrUR1Ul .. IC ENGINJ.: CO. 
UO Nassau St., N. \., Factory, tJbester, Pat 




