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THE WRECK OF THE WHITE MOUNTAIN EXPRESS. 

The wreck of the White Mountain Express on the 
electric division of the New Haven Railroad was not 
due to faulty track but to a defect in the design of 
the electric locomotives. The train, consisting of nine 
cars, most of them Pullmans, was derailed, through 
the spreading of the track, when it was running at 
between fifty and sixty miles an hour through the 
station at Greenwich, Conn. The track is of the 
standard type on this road, and consists of 100-pound 
rails spiked to soft-wood ties, with two spikes to each 
tie, the ties being laid on a deep bed of broken stone 
ballast. Immediately east of the station platforms is 
a 60-foot plate girder bridge, upon the top flanges of 
which rested the track ties. The first indication of 
the spreading of the rails was found about 300 feet 
west of the bridge, where the spikes on the outside 
of the rail began to show evidence of having been 
crowded out. The spreading increased until, at a dis­
tance of about 30 feet from the bridge, the displace­
ment of the spikes amounted to fully an inch, indicat­
ing a spreading of the gagL of two inches or more. At 
this point the locomotives left the track, swept the ties 
from the bridge, and then traveled for a total distance 
from the point of'derailment of about 1,100 feet before 
they came to a dead stop. Fortunately for the train, 
the broken-stone ballast at this point is deep and 
acted as a brake, and the whole train remained 
coupled up until the last car had cleared the bridge. 
The drag of the heavy Pullmans, whose trucks had 
sunk deeply into the ballast, caused the train to part 
behind the third car from the front, and the two heavy 
locomotives, weighing 190 tons, with three cars, ran 
for 330 feet farther before they stopped. In respect 
of the small number of casualties and considering the 
high speed at which the train was running, the wreck 
is most remarkable, the one death that occurred tak­
ing place in the only car which was overturned. That 
the deaths and injuries were not greater is a tribute 
to the great strength of the Pullman cars and the 
vestibule system of connection. 

The derailment· was undoubtedly due to the heavy 
lateral swaying motion, or "n�sing" as it is called by 
railroad men, of the two 95-ton electric locomotives 
which were hauling this train. And just here let it 
be emphatically asserted, that this disaster is not in 
the least degree chargeable to the electric installation, 
as such. That is to say, the heavy side sway of the 
locomotives is not a defect which is inherently asso­
ciated with electric traction, since it would have been 
quite possible, in designing these locomotives, to have 
eliminated the defect without in the least impairing 
their hauling power. The side sway is due to the 
fact that the locomotives have been made altogether 
too short for steady running. This will be under­
stood when it is stated that, although each of these 
engines weighs 95 tons, they measure only 36 feet in 
length, and the body of the 10C!omotive is carried on 
two four-wheeled trucks whose king-pins are only 14 
feet 6 inches apart. This means that the points of 
support of the heavy upper body of the car are less 
than 15 ·feet apart longitudinally. IIence, it is not to 
be wondered at that when these locomotives are' run­
ning at express speed, they are sub-ject to severe lateral 
oscillation, the movement of a double-header when 
viewed end-on at high speed showing the two locomo­
tives to have a lateral sinuous motion of alarming 
proportions. The effect has been very marked upon 
track maintenance_ The section foremen complain 
that it is extremely difficult to keep the rails in proper 
alinement, the passage of a single double-header ex­
press at high speed being sufficient to undo a day's 
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work in bringing the track into alinement. It can 
readily be understood that, should this side sway syn­
chronize in two locomotives whose combined weight 
is' nearly 200 tons, the side thrust might easily over­
come the holding strength of single-spiked rails laid 
on soft-wood ties. This, we are satisfied, is what oc­
curred in the case under consideration. 

This fault in the design of the electric locomotives 
is due to the failure of the designers to recognize that, 
in building heavy locomotives for fast service on a 
steam railroad, entirely different conditions are 
met from those which obtain on trolley roads. The 
new locomotives have all the defects of movement 
which characterized the earlier four-wheeled trolley 
cars, particularly as regards the tendency to side sway 
or nosing. But irregularities of movement which may 
be negligible on a trolley road, with its lighter weights 
and slower speeds, may easily become dangerous and 
destructive, where the single unit weighs 100 tons and 
the speeds run up to 70 miles an hour or over. 

At the time of the Brewster wreck on the New 
York Central Railroad, we pointed out that the elec­
tric locomotives would be very much easier on track, 
and especially at the curves, if they were provided 
with a four-wheel truck at each end; and those loco­
motives were longer and much steadier than these on 
the New Haven system. We are pleased to note that 
the New York Central locomotives are being remod­
eled by placing a four-wheeled truck at each end. The 
necessity for leading trucks is even more imperative in 
the case of the New. Haven locomotives. Either these 
should be added, the frames being lengthened for the 
purpose, or the locomotives should be remodeled by plac­
ing the present four-wheeled trncks at least 8 feet 
farther apart, and so increasing the distance between 
centers' to about 22 feet. In our opinion,' the locomo­
tives in their present condition are a distinct menace 
to the safety of travel on the electric zone 
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railway. The company, it is true, is rendering its 
track more secure against spreading by putting flanged 
tie-plates on every tie, with two spikes on the outside 
of the rail. But this is an improvement which should 
be made in any case on any road, whether the service 
be ;:;team or electric, that can afford to make the 
change; and it should by no means be considered to 
obviate the necessity for lengthening the present loco­
motives; particularly as the small power developed 
(about 1,000 ) renders it necessary to use double-head­
ers on all express trains of more than six or seven 
cars. 

• • • 

THE PROS AND CONS OF THE MARINE GAS ENGINE. 

The unverified ,report recently cabled from England 
to the effect that the Admiralty is about to order the 
construction of a battleship propelled by gas engines 
has greatly stimulated interest in the subject of the ma­
rine gas engine. It is probable that the rumor was based 
upon a paper read about a year ago by Mr. James 
McKechnie, chief engineer of the Vickers Company, 
before the Institution of Naval Architects, in which he 
presented the general plans for a 16,000-ton gas-driven 
battleship. In view of the increasing interest in this 
subject, we publish on another page some of the plans 
and the leading particulars of Mr_ McKechnie's paper. 
Concurrently, we publish in the current issue of the 
SUPPLEMENT an editorial from our esteemed contempor­
ary, Engineering, in which, after a reference to the 
paper above referred to, the writer -gives a comprehen­
sive survey of the advantages and disadvantages of gas 
propulsion for ships and arrives at the conclusion that, 
though the disadvantages are many, they are not by 
any means insurmountable. 

At the present time the British Admiralty has 
under construction two small gas-engine sets for ex­
perimental work, and the adoption of a marine gas­
engine installation will not be undertaken until ex­
haustive trials of the plant have been made both on 
land and at sea_ Although engines of large horse­
power are working satisfactorily on land, chiefly in 
driving electric generators, comparatively few have 
been installed on ships, and these are of relatively 
very small horse-power. The leading advantages of 
installing gas engines of large size on steamships 
according to our contemporary are as follows: 
There is a saving of one-third of the space occupied 
\Jy steam machinery, and a reduction of about one­
fourth in the total weights. The greater weight of 
the steam engine is more than offset by the smaller 
weight of the gas producers as compared with an 
equivalent capacity in steam boilers. Speaking broad­
ly, the gas-engine plant has about double the efficiency 
of a steam-engine plant of the same power, so that not 
only can a horse-power be developed for one as against 
two pounds per hour, but it is possible to use :1 cheaper 
grade of coal in the producer than in the boiler_ Gas 
producers require much less attendance than boilers. 
The former, when once they are charged, will continue 
to make gas for several hours without attention. More­
over, where there is a set of producers, they would be 
charged in succession, so that a relatively small forc� 
could take charge of a large installation of producers, 
as compared with the large force of stokers necessary 

or required for a set of boilers of the same capacity. 
There would be less than one-fourth the amount of 
aRhes to be discharged overboard. There would be no 
smoke; consequently the considerable space occupied 
by the uptakes would be vacated for other uses and' 
the large smokestacks, with the enormous wind re­
sistance which they encounter, would be abolished. 
This would leave the decks free for the full sweep of 
the guns; it would remove what is at once a huge ob­
ject for the enemy:s .guns, nd a source of great peril 
because of the poisonous gases emitted if they should 
be rent asunder by exploding shells_ Furthermore, the 
absence of smoke and lofty funnels would enable a 
ship to get well within range before being detected. 
Finally, the gas engine with its many cylinders would 
be less liable to complete disable�ent, since each cylin­
der is a gas engirle complete in itself; and, should sev­
eral upon a shaft break down, as long as there was a 
single cylinder left in working order the propeller 
could be operated. 

Chief among the disadvantages, according to the 
writer, is the very high temperature that. is in­
separable from the cylinders of large size. But there 
are many ways in which this excessive temperature 
may be reduced, such as giving the engine a long 
stroke, diluting the charge "with air, increasing the vol­
ume of circulating water in the jackets or pistons, or 
injecting water into the cylinder Quring combustion. 
Valves of such large size as would be required could 
bE> water jacketed, and the speed of the hot gas through 
the valves can be reduced by making them double­
seated_ When gas engines are designed especially for 
marine work, they will be provided with thin water­
cooled pistons; they will be double-acting and will be 
fitted with crossheads and slides similar to those used 
upon steam engines. The difficulties in making a gas 
engine reversible have been due to the use of the usual 
revolving-cam gear; but on large engines oscillating 
cams, operated by the Stevenson link motion, or one 
of the Joy type can be used, and handled by com­
pressed air, when the size of the engine renders this 
necessary. The disadvantage of the marine gas engine 
due to its want of flexibility in the rate of revolution 
can be met either by cutting off the gas supply to one 
or more cylinders, building the engine in two or more 
units capable of being quickly connected up or dis­
connected, or applying the power on three or more 
shafts. 

A mechanical disadvantage for marine work is the 
uneven turning moment, especially on the four-stroke 
cycle; and although this is more satisfactory on the 
two-stroke cycle, in the latter case, twice the amount 
of hot gas must pass through the exhaust valve in a 
given time. Another mechanical difficulty is that of 
governing the engines in rough weather, when the pro­
peller may be lifted from the water and racing occur. 
Our contemporary suggests that either some form of 
high-speed centrifugal governor acting on the gas sup­
ply, some means of relieving the pressure in the cylin­
ders, or cutting out the ignition--l()r a combination of 
these methods-£hould be able to meet the difficulty. 
With regard t9 the difficult problem of the exhaust, it 
is suggested that some form of surface condenser in 
comhination with the injection of part of the cooling 
water into the exhaust pipe would meet the case, si­
lence being secured by discharging the gases below the 
surface of the water. 

... , . 
THE FIFTH ANNUAL AUTOMOBILE TOUR FOR THE 

GLIDDEN TROPHY. 

The Glidden tour this year is over a 1,700-mile course, 
extending from Buffalo to Pittsburg, thence north to 
Albany, N. Y., east to Boston, north to the Rangely 
Lakes in Maine, and then v'est through the White 
Mountain district, across Vermont to Saratoga. The 
contestants are divided into teams of three cars each, 
these teams being entered by different automobile 
clubs_ Each car is credited with a thousand points 
at the ::;tart, and points are deducted for failure to 
make the schedule or for repairs made to the car. The 
rules are stricter than heretofore, and the tour, instead 
of being a pleasure jaunt, is a thorough reliability 
contest, with an official observer on every car. 

In the first day's run of 117.4 miles, from Buffalo, 
N. Y., to Cambridge Springs, Pa., there were thirty con­
testing cars for the Glidden trophy and thirteen for the 
Hower trophy for runabouts. In addition to these there 
were ten press and official cars. A speed of 20 miles 
an hour was maintained with little difficulty. The 
only car to meet with a serious mishap was a Gearless 
6-cylinder runabout, which skidded an<1 collided with 
a telegraph pole. The car was so badly damaged that 
it was obliged to drop out, although, fortunately, the 
occupants of the runabout were not injured. Most 
of the touring cars carried but four people, while the 
runabouts, as a rule, carried three. 

The second day's run of 122% miles, from Cambridge 
Springs to Pittsburg, was carried through at the rate 
of 19%' miles an hour-a rather fast average speed 
in view of the short steep hills and rough country 
roads that had to be traversed for fully half the dis­
tance. A Garford touring car skidded and broke a 



wheel, an Oakland burned .out a cQnnecting rQd bear­
ing, and the GyrQscQpe runabQut had trQuble with Qver­
heating. 

The third day's run, frQm Pittsburg tQ BedfQrd 
Springs, Pa., despite the- fact that it was .over much 
rQugher rQads than were traversed last year, and alsQ 
that it was carried .out at an average .of 17 miles an 
hQur, resulted with the disablement .of but .one ma­
chine-an Overland runabQut-which brQke its axle 
shQrtly after leaving Pittsburg. A leaky carbureter 
near the magnetQ .of the StQddard-DaytQn runabQut, 
NQ. 109, prQduced a fire which CQst this car 168 PQints. 
AnQther Overland runabQut was 9 minutes behind its 
schedule. The GyrQscQpe runabQut did nQt arrive until 
1 A. M. There were several fast runs tQ make up fQr 
lQst time. The distance traversed was 106.4 miles. 
This day's run was the hardest, as tWQ mQuntain 
ranges had tQ be crQssed. A secQnd GarfQrd car 
brQke .one .of the drive shafts .of its flQating rear axle, 
but Hurlburt, the driver, succeeded in remQving the 
brQken shaft and replacing a new .one in an hQur and 
a quarter, and in afterward making up this time, w:hich 
was remarkable cQnsidering the rQugh rQads. 

The fQurth day's run .of 107.3 miles, frQm BedfQrd 
Springs tQ Harrisburg, fQr .one-third .of the distance 
at least was a repetitiQn .of that .of the day befQre. 
There were numerQUS water breaks fQr the cars tQ 
blimp .over, and several lQng climbs thrQugh .stretches 
.of heavy sand. An average speed .of 18 miles an hQur 
was required. TwQ mQre teams lQst PQints. A Frank­
lin car stQPped tQ weld a new spring leaf at a wayside 
blacksmith's shQP, and as a result arrived late and 
lQst 61 PQints. The Selden car, which alsQ had trQuble 
with its springs, was penalized fQr being late. A Frank­
lin runabQut brQke several .of its spring leaves, and 
was penalized 181 PQints. A MQline runabQut cra'cked 
a cylinder, and lQst 51 PQints. 

At BQstQn ( 960 miles) the perfect-scQre cars remaIn­
ing were 3 Pierce ArrQws, 3 Peerless, 3 MarmQns, 2 
Studebakers, 2 Haynes, 2 Franklins, a Gaeth, OldsmQ­
bile, Premier, Rani�r, ReQ, and ThQmas. There were 
alsQ 2 Pierce, 2 StQddard-DaytQn, and .one Premier run­
abQut in the perfect-scQre class, as well as 2 Stevens­
Duryea nQn-cQntesting tQuring cars. 

• ••• • 
SOliE RESULTS FROll THE 1908 TOTAL SOLAR ECLIPSE. 

BY PROF. B. A. MITCHELL, COLUMBIA UNIVERSITY. 

The wQnderful prQgress .of astrQnQmy during the last 
half century is nowhere better illustrated than in the 
attitude of astronomers toward .observations at a tQtal 
eclipse of the sun. To thQse, .of us whQ have been for­
tunate enough to view.an eclipse, to see the matchless 
beauty of the corona with here and there a glimpse of 
a rosy red flame, it seems strange that up to 1842 we 
have practically no mention of the prominences, which 
at the present day are studied even withQut the help 
of an eclipse. The red flames which in the eclipse 
.of that year were SQ bright as to be seen by the popu­
lace were greeted by them with shouts .of "LQng live 
the astrQnQmers" fQr giving the beautiful spectacle to 
delight their eyes. But the astrQnQmers were as much 
mystified .over their appearance as anYQne else; SQme 
thQught the flames were caused by a freak of QUI' own 
atmQsphere, others that they were caused by diffraction 
arQund the mQQn, while still .others thQught they be­
lQnged tQ the sun. At the eclipse .of 1860 photQgraphy 
was first used with anything like success, and by its 
aid it was shQwn that the red flames were part of the 
solar furnace, because the mQQn cQvered up the flames 
.on .one side and uncQvered them .on the other as the 
mQQn passed acrQSS in frQnt .of the sun. 

BefQre the next eclipse the spectroscope came tQ be 
understQQd. It may be said that mQdern scientific Qb­
servatiQns .of eclipses began with that of 1868, .only 
forty years ago! But what an array .of magniflcent 
discQveries! If yQU take the sum., tQtal .of the time 
spent in .observing eclipses, and CQunt the preciQus 
minutes .one by .one that have been at the disPQsal .of the 
astrQnomers, we find sQmewhat less than .one hundred 
minutes devQted tQ actual .observation in the last fQrty 
years. But what a wQnderful list .of prQblems sQlved 
cQncerning the sun! 'Listen tQ a shQrt enumeratiQn .of 
them! 

In 1868 the famQus astrQnomer Janssen .of France 
went tQ far-Qff India tQ see the eclipse, and his eyes 
were the first tQ see the spectrum .of a prQminence. 
This spectrum cQnsisted .of a series of bright lines 
whQse PQsitiQn tQld in unmistakable terms that the red 
flames were real tQngues ' .of fire, masses .of hydrogen 
gas shoQting up to great distances abQve the sun. In 
fact the lines .of the spectrum were so bright that he 
tried to find them next day withQut an eclipse. His 
success, which was shared by Sir NQrman LQckyer of 
England, made the study .of prQminences an everyday 
matter. At the eclipse .of 1869, Harkness, .of the 'Naval 
Observatory, WashingtQn, discQvered helium In the sun, 
a metal .of great interest to the scientist. It was nQt till 
lS95 that helium was discQvered in small quantities 
.on the earth by' the great English chemist, Ramsay. 
BefQre the eclipse of 1870, YQung .of PrincetQn foretQld 
that if one shQuld lQQk sharply with a spectrQscQpe at 
the instant that the mQQn. covered up the entire'sur­
face .of the sun a beautiful spectacle would appear 
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knQwn as the "flash spectrum." He himself went tQ 
Spain and was there rewarded by being the first tQ see 
the phenomenQn he had predicted. 

But what is tlie "flash spectrum"? And what does it 
tell abQut the sun? The .ordinary spectrum .of the sun 
cQnsists .of a bright ribbQn .of light crQssed by thQusands 
.of fine dark lines, knQwn by the name .of their disCQv­
erer as Fraunhofer lines. If the sun had nQ surrQunding 
shell .of vapors, the- spectrum WQuid cQnsist .of all cQIQrs 
.of the rainbQw but with nQ breaks or dark lines in it. 
These lines, which were a great enigma to astrQnomers 
frQm their discQvery by FraunhQfer in 1814 tQ their 
explanatiQn by KirchhQff in 1859, shQW that the in­
tensely brilliant sun Is surrounded by a shallQw layer 
.of relatively COQl gaseg which absQrb the solll;r light 
and leave gaps in its spectrum. The mQQn as it crQsses 
the face .of the sun, cutting .off its light and causing 
the eclipse, does so gradually. At the instant that the 
body .of the ,sun is cQvered up tQtality begins, the 
CQrQna appears, the most gQrgeQUS .of all natural phe­
nQmena. At this instant the mOQn, which has covered 
up the sun's surface, has nQt hidden the sun's at­
mQsphere .of gases. These vapQrs, thQugh cOQler than 
the sun, are nevertheless at an exceedingly high tem­
perature, and the spectrQscQPe and the phQtQgraphic 
plate together make them tell their stQry, a wireless 
message from the sun. As these sQlar vapQrs are intense­
ly hQt their spectrum cQnsists of bright lines. But what 
a change there has been in the spectrum, in a flash, 
in the twinkling .of an eye! As long as even a small 
edge .of the sun is visible its light is so .overpowering 
that the .ordinary FraunhQfer spectrum is seen. But 
at the instant .of totality the edge of the sun disappears 
and the spectrum is changed from a dark line spec­
trum tQ one consisting of bright lines. The change is 
made with such rapidity, the bright line spectrum 
flashes out so suddenly that it was called by Young, its 
discoverer, the "flash spectrum." 

But what is the story concerning the beautiful co­
rona that can be seen .only during the few minutes that 
the sun is totally eclipsed? The prQminences, by a 
peculiar use .of the spectrQSCOpe, are rendered visible 
without waiting fQr an eclipse; might not the spectro­
scope maLe the corona visible likewise ? Much thought 
and attention have been put .on this problem and many 
attempts have been made tQ see and phQtograph the 
corona without an eclipse, but all have failed. rhe 
sun's light is so intense that even the smallest edge 
.of it gives a more' powerful light than the corona and 
.obliterates it. Astronomers are keenly interested in 
the crQwn, .of glory round the sun, and are willing to 
travel lQng distances and spend months .of their time 
in the attempt to unravel some of its mysteries. (The 
writer in 1901 went half way rQund the world tQ the 
Dutch East Indies in .order tQ make QbservatiQns 
tb.rQugh a space .of time .of five shQrt minutes.) 

PrQf. C. G. AbbQt, directQr .of the QbservatQry .of the 
SmithsQnian InstitutiQn, has just published a very valU­
able cQntributiQn to astrQnQmical knQwledge, giving 
his results at the latest tQtal eclipse on January 3, 
1�08. The path within which a tQtal eclipse .of the 
sun could be seen has crQssed SQme inaccessible parts 
.of the glQbe since 1900, the last total eclipse visible in 
the United States. In 1901 it became necessary tQ 
travel tQ Sumatra tQ .observe the eclipse, in 1905 
tQ Spain, in 1907 tQ Siberia in mid-winter! The 
eclipse track .on January 3, 1908, crQssed land .only .over 
a few small islands in the middle .of the SQuth Pacific, 
and .one .of these, Flint Island, lying in latitude 11 deg. 
SQuth, lQngitude 152 deg. west, was .occupied by a party 
ccmprising PrQf. AbbQt .of the Smithsonian Imititu­
tiQn and astrQnQmers under PrQf. Campbell, director 
.of the Lick ObservatQry, CalifQrnia. This island, a 
cQral reef two and a half miles long by a half mile 
wid!l, and .only 24 feet abQve sea level at the highest 
PQint, was the .objective PQint .of English-speaking 
peQple frQm England, Australia, New Zealand, Tahiti, 
and the United States, drawn there fQr the purpQse of 
.observing the sun fQr abQut .one hundred secQnds .of 
time! And hQW nearly the whQle expeditiQn was tQ a 
dismal failure! The total eclipse was tQ begin Janu­
ary 3, at 11:15 A. M. FrQm 11: 08 tQ 11:14 rain was 
falling fast, and at the statiQn .occupied by the Smith­
sonian party the sun became clear .of ·the clQud .only 
15 secQnds befQre tQtality! What a clQse shave It 
was! AstrQnQmers after mQnths .of wQrk and prep­
aratiQn must be ready tQ face disapPQintment from 
cloudy weather .on the impQrtant day .of the eclipse. 
In 1901 PrQf. AbbQt carried his very sensitive appar­
atus tQ Sweden only tQ be rewarded with a view .of a 
dense bank .of clQuds, thrQugh which never a ray .of 
the sun penetrated! It was a clQse' call In 1908, but 
the clQuds cleared away in time and SQme splendid 
scientific wQrk resulted,. 

The party frQm the Lick ObservatQry were attempt­
ing a three-fQld line .of wQrk: (1) PhQtographing the 
CQrona .on a large scale with a camera fQrty feet lQng, 
(2) phQtQgraphing the spectrum of the sun's atmQS� 
phere, and (3) searching fQr SQme new members of the 
sQlar system, between Mercury and the sun-intra-mer­
curial planets as they have been called. All these lines 
of wQrk were carried on with the aid .of the' photQ­
graphic plate, and thQugh sQmewhat hampered by thin 
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clQuds, the whQle wQrk was extremely successful. 

The examinatiQn .of the intra-mercurial plates is 
nQt yet cQmpletely finished, but it seems almQst cer­
tain that nQ new planets will be discovered; and, ac­
cQrdingly, astrQnomers must seek some new explana­
tion .of the mysteriQus behaviQr .of the periheliQn .of 
Mercury, whQse mQtion has apparently nQt fQllQwed 
the knQwn law .of gravitatiQn. 

PrQf. Abbot was attempting to measure in final 
way the brightness .of the corQna, cQmparing it with 
the moon, the sun, and the illuminati .on .of the sky in 
.order tQ flnd .out hQW the CQrQna derives its light 
and how it is PQssible fQr it tQ stretch .out ten milliQns 
.of miles frQm the sun and shine with a beauty nQt 
anywhere equaled in creatiQn. SQme astronQmers sup­
PQse the radiatiQn .of the inner CQrQna to be principally 
reflected sQlar light; .others supPQse it due principally 
to the incandescence .of particles heated by reaSQn 
.of their nearness tOothe snn, while still .others imagine 
the CQrQna tQ be SQmewhat .of an electrQ-magnetic mani­
festatiQn similar tQ the aurQra. Which is right ? Or 
is there something .of truth in all three ? To test these 
hypotheses, it is necessary tQ measure the radiatiQn 
.of the corQna and CQmpare it with that frQm, .other 
sources. This PrQf. AbbQt did by the aid .of the bQIQ­
meter jQined up with a delicate galvanometer, the 
whQle fQrming an apparatus fQr measuring excessively 
small quantities of heat. The bolQmeter used at the 
eclipse QbservatiQns cQnsisted .of tWQ thin blackened 
platinum strips 8 millimeters lQng and 0.7 millimeter 
wide, and .of 0.5 .ohm resistance. These fQrmed two 
arms .of a WheatstQne bridge, ' and the difference in re­
sistance of the two .strips was measured by a galvanQm­
eter which can be made very sensItive. If .one .of the 
platinum strips .of the bQIQmeter becQmes heated mQre ' 
than the .other the resistance .offered tQ the passage .of 
a current .of electricity thrQugh the strip is increased, 
and this change in the statu quo is shQwn by the de­
flectiQn .of the galvanQmeter needle, the amQunt .of de­
flectiQn being read .off frQm a beam .of light reflected 
en a millimeter scale. The galvanQmeter used had a 
tQtal resistance .of 1.5 .ohms, cQmpQsed .of 12 coils, all 
cQnnected in series. The needle system, .of nQ less than 
30 needles, carried a mirrQr 1 millimeter by 1.2 milli­
meters, and the whQle weighed cQmplete 0.011 gramme 
each, .or abQut .one-sixth .of a grain! CQuid anything 
mQre delicate be cQnceived ? During the eclipse, in· 
stalled in a tempQrary hut, the whQle apparatus wQrk­
ed beautifully. ,One millimeter deflectiQn .on the scale 
indicated that .one bQIQmeter strip had a higher tem­
perature than the .other .of abQut 0.00001 deg. C. 
Rather a delicate thermQmeter! But this is far frem 
the most sensitive cQnditiQn PQssible. In WashingtQn, 
while attempting tQ measure the heat .of stars, PrQf. 
AbbQt and the writer succeeded in getting it similar 
but mQre sensitive apparatus capable .of measuring a 
rise of temperature of 0.00000001 deg. C., sufficiently 
delicate tQ detect the heat .of an .ordinary candle at 
the distance .of 5 miles! 

This ' imperfect descriptiQn .of the SmithsQnian appar­
atus will give SQme idea .of the delicate and difficult 
task of measiIring the heat .of the CQrQna, and .of trac­
ing its energy at different distances frQm the sun's 
edge. WithQut at the present time gQing further intQ 
the details .of the apparatus, let. there here be tabu­
lated the results, where corQna, etc., is cQmpared with 
the brightness .of the sun represented by the large num­
ber 10,000,000: 

Sun near zenith ( Flint Island) ......... . .. 10,000,000 
Sky 20 deg. from sun ( Flint Island) ..... . 140 
Sky distant frQm sun ( Flint Island) ....... 31 
Sky, average ( Flint Island) ....... ,....... 62 
Sky, average (MQunt WilsQn, CQI., elevatiQn 

about 5,000 feet) ............... . ....... 15 
CorQna 1'.5 frQm sun's limb ................ 13 
CQrQna 4'.0 frQm sun's limb ................ 4 
MQon abQut 50 deg. frQm zenith (Flint 

Island) ................................. 12 

A cQmparisQn of the abQve numbers gives SQme very 
interesting food for thQught. It -is seen that the CQr­
Qna 1'.5 frQm the sun's edge ( the diameter .of the sun 
is abQut 32') is abQut as bright as the full mQQn, but 
the brightness .of the CQrQna very quickly falls .off, so 
that at 4' frQm the sun's edge CQrona is .only .one-third 
as bright as the mQon. The sun's face is a milliQn 
times brighter than the CQrona 2', .or .one-sixteenth the 
sun's diameter, away fr'lm the sun. AlsQ when we 
recall the extreme brightness .of the sky within a 
single degree .of the sun and cQntrast it with the sky 
brightness 20 d�g. away and then see that the CQrQna 
is less than .one-tenth that .of the sky 20 deg. distant, 
it is readily seen that the prQPQsal tQ .observe the CQr­
ona without an eclipse is indeed an unprQmising and 
hopeless task. 

That the I CQrQna derives its light frQm negatively 
electrifled particles shQt .off from the sun, an electrQ­
magnetic actiQn similar tQ the aurQra, has been a very 
iD.teresting and attractive hYPQthesis, but Prof. Ab­
bQt's measures cause Um to mQdify this theQry, fQr in 

, hi!:' judgment the light .of the CQrona is merely due to 
.ordinary sun rays reflected by the small particles QI 
matter near the sun. 



HOW DOES AN EGG DEVELOP INTO AN ANIMAL? 

SJJ'.IPLE ACCOUNT OF SOME RECENT DISCOVERIES. 

BY CHARLES B. STOCKARD, M.SC., PH.D., CORNELL UNIVERSITY MEDICAL 

COLLEGE, NEW YORK. 

Omne vivum ex ovo! All life from the egg. This 
famous aphorism, generally attributed to William Har­
vey, the immortal discoverer of the circulation of the 
blood, suggests the query: How? Since all higher 
animal life comes from the egg, then what question 
should be of so deep an interest to living beings like 
ourselves, as: How does the complex animal arise from 
its seemingly simple beginning in the egg? Why does 
the frog's egg always develop into a frog instead of a 
fish or a lizard? Which was first-the egg or the hen? 
What power, mechanical or vitalistic, does the 'bird's 
egg contain which causes the living chick to break 
forth from the shell after subjection for a limited 
period to a certain temperature? See now what 
answers the study of developing eggs may give to these 
questions, some of which at first thought seem more 
amusing than serious. 

Since the days of William Harvey it has been found 
that the egg is really a single cell, and that all animal 
bodies are composed of collections of many cells. A 
cell then may be described as the vital unit; it is usu­
ally surrounded by a membrane-like wall, and consists 
of a body or substance with a central generally dense 
mass called the nucleus or kernel. Cells as a rule are 
microscopic in size, though some cells are easily visible 
to the unaided eye. The egg then is such a cell, and 
from this egg our task is to produce the frog or the 
hen. 

. The frog's egg is a small sphere about as large as a 
squirrel-shot surrounded by a lUass of jelly-like ma­
terial somewhat similar to the white of a hen's egg. 
The eggs are laid in small lakes and pools of water. 
To develop into a frog, the spherical egg first becomes 
divided into two halves, which stick close together_ 
Each half is a complete cell. (Fig. 1 illustrates the 
complex -mechanism concerned in cell division.) A sec­
ond division then occurs, and the egg becomes four­
celled; a third division splits each of these four cells, 
and we have an eight-celled egg. This process of cell 
division continues until the egg is divided into hun­
dreds of little parts, each a cell. During this period a 
cavity is formed in the center of the cell mass, so that 
the entire egg may now be likened to a hollow rubber 
ball, the many cells forming its wall. A folding pro­
cess then begins, as if one pushed in th� wall at a cer­
tain place, thus converting the hollow ball into a two­
layered sac. (See l'-'ig. 2.)  From this two-layered sac 
by a continuation of cell division and folding processes 
the form of the tadpole is gradually molded, and at 
last it swims forth, the common little black object that 
darts to and fro in the pools during late spring. (See 
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Fig. 3.) After livi�lg for some time as a fish-like ani­
mal breathing with gills, the tadpole becomes more 
ambitious, and four little legs begin to bud forth and 
lungs develop. Finally the legs grow long, the lungs 
become efficient respiratory organs, the gills are lost, 
and the young frog leaps forth upon the dry land a 
finished marvel from the hands of that great prestidigi­
tator, Nature. All animals from those very low in the 
scale up to the highest develop in a fashion strikingly 

Fig. 4.-Diagrams illustrating the results wheu the first two cells of 
the developing egg are cut completely apart. A, Snail's egg, to 
the left developing normally, to the right one of the two separated 
cells develops into the head region only, and the other into the 
body portion. B, The lancelet egg, to the left developing 
normally, to the right each of the two separated cells develops 
into a perfect animal thongh a dwarf in size. 

similar to that briefly described for the frog. Usually, 
however, the egg develops continuously or directly into 
the finished animal, so that there is no tadpole or 
larval stage. From the hen's egg hatches the fully­
finished chick, exactly like its parents in general body 
form. 

Many of the earlier students of animal development 
thought that the emb�yo, or young animal, was fully 
formed in the egg. They claimed to see the miniature 
chick in the egg of the hen. To them development 
from the egg was merely a process of growth and 
unfolding, as the bud grows and expands into the 
flower. The eminent Swiss naturalist Bonnet was the 
gr,eat champion of this idea. Such a doctrine seems 
strangely naive to us of to-day, but we shall later see 
the glimmer of truth that it reflects when placed 

before the mirror of experiment. A young German, 
Wolff, in 1759 was the first, however, to scientifically 
prove that this idea of preformation in the egg was 
incorrect in its old form. He showed that the chick 
was not already formed, but that it developed step by 
step from a simple beginning into a more and more 
complex organism. Each stage in the development 
followed and resulted from a preceding stage; develop­
ment was "epigenetic." Now keeping in mind the fact 
that the egg is a single cell, and that the animal con­
sists of thousands of cells all derived from this one 
egg, a fact unknown to Bonnet and Wolff, we may 
attack the question whether or not the animal is pre­
formed in the egg with modern experimental methods. 
If the animal is really already formed, then when the 
egg divides and gives rise to two cells, each of these 
cells must represent a given portion of the animal's 
body-they may be, we will say, its right and left 
halves. When one of these cells is artificially injured 
or killed, one-half of the body should be absent, pro­
vided that the other cell is capable of continuing its 
development alone. Better, if we cut the first two cells 
apart, each should develop into a piece or a half of the 
animal. Looking now.at the other side of the ques­
tion, let us suppOse that the animal is not preformed 
in the egg, but develops' step by step from a simple 
beginning into the complex end product. We should 
then find, on separating or cutting apart the first two 
cells in the division of the egg, that two embryos would 
result, since each moiety might have the power to 
develop as a whole egg. (See Fig. 4, illustrating the 
probable results in each case.) 

Much to the credit of present-day students of animal 
development, such experiments have been performed 
upon many different kinds of eggs, with results of 
most fascinating interest. The eggs of the sea-urchin, 
starfish, jelly-fish, and amphioxus, a small animal 
closely related to the vertebrates, have been operated 
upon as follows: When these eggs have divided into 
two cells, if the cells are cut apart each one develops 
into an embryo in all respects normal, except that it 
is about one-half the usual size. If when the egg has 
divided into the four-cell condition, the four cells be 
separated or broken apart, then we get four dwarf 
embryos, each one-quarter normal in size. In the case 
of the jelly-fish we may perform such an experiment 
on the egg which has divided into sixteen cells; when 
the sixteen cells are separat,ed one from the other, we 
get as many embryonic dwarfs as there were cells. 
This is an experiment of vast importance, since (see 
what has been accomplished) the experimenter has 
taken an egg which would have normally produced 
only one individual animal, and from that single egg 
he has caused to be produced two, four, eight, or even 
sixteen individuals. Some eggs may be cut into pieces 

Fig. 1.-Microphotographs of eggs showing the mechanism concerned in dividing one cell into two. Every black rod seen on the spindle-like arrangement is split into two equal parts, one part going to each of the 
two new cells. Magnified. 

-

Fig.2.-Microphotographs of the early stages in development of the starfish's eggs. From left to right, the single egg cell, the same after dividing into two, four, eight and sixteen cells, the hollow ball stage, and the 
hollow ball becoming changed into a two-layered sac by the inpnshing of its wall. Magnified. 

Fig. S.�The frog's egg passing from a single-cell beginning Into the two, four, eight and many celled stages; then into the early tadpole and finally to the long free·swimming one. Eggs slightly more 
magnified than the tadpoles. 

Photographs by Dr. L. Jacques. ROW DOES AN EGG DEVELOP INTO AN ANIMAL 1 
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before they have started to divide, and the several 
pieces made to develop into embryos. 

The separation or breaking apart of the cells of 
dividing eggs probably takes place at times indepen­
dent of the experimenter. When such a thing occurs, 
we get twins developing from what would have given 
rise to a single individual. It is well known that 
twins occasionally resemble one another to such a 
degree that they are indistinguishable (one may recall 
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other cells develop into the head parts, the body re­
gions being absent. We may picture headless bodies 
and body less heads swimming frantically about in the 
water. Here then we do seem to find a preformation, 
or at any rate a prelocalization of the parts of the 
embryo, since in the early egg one area or spot is 
destined to give a definite part or portion of the fu­
ture animal. Strange as it may seem, certain of these 
areas are visible in the egg before embryonic develop-

ment has begun. Owing to the presence 
of variously-colored substances in some 
eggs, one is enabled to remove areas 
which represent future portions of the 
animal, just as though we picked the 
future eye or brain out of the egg. This 
may be called the modern idea of pre­
formation; and although it does not 
mean that the embryo actually exists in 
miniature, it nevertheless holds that a 
great complexity does exist in some eggs, 
and although the animal may not be pre­
formed, it is doubtless mapped out with­
in the egg substance. 
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bee or drone. Other insects, as the aphides, or plant 
lice, have a long series of generations in which no 
males occur alternating with other generations in 
which males are produced. Here then there are times 
when both male and female offsprings are derived 
from eggs lacking the male element, or from the 
mother alone. 

Experimenters have taken the eggs of certain ani­
mals which normally require fertilization, and arti· 

Fig. 5.-Photographs of chicken embryos. The left one normal, and on the 
right are " Siamese twins," the two individuals lying almost parallel. 

It is surprising to find that the devel­
opment of the frog's egg is greatly affect­
ed by its position, thus indicating the 
plasticity of its preformation. The egg 
naturally fioats in a definite manner 
with the region containing the heavy 
yolk turned down and the opposite light­
er region pointing upward. After the 
egg has divided into two cells, if one is 
killed by a hot electric needle, the other 
cell continues development, but forms 
only one-half of the animal. Should the 
egg, however, be placed in an inverted 
position with · the heavy yolk up instead 

Fig. 6.-IlIustrating the effect of position on the developing frog's egg. The 
top row of figures are normal, the bottom row indicates the result 

when the egg is fastened in an inverted position; 
donble embryos are formed. 

the principals in Shakespeare's "Comedy of Errors" ) _  
Such cases are called duplicate twins, while othllr 
twins may resemble one another to no greater degree 
tIian do any two offspring from the same parents; 
these are, therefore, called fraternal twins. This lat­
ter class result from two independent eggs, which 
merely chance to develop at the same time. As inti­
mated, the duplicate twin!! are likely due to the devel­
opment of the separated cells of one egg. This idea is 
substantiated by the occurrence among many kinds of 
animals of what are known as double monsters, or 
Siamese twins, two individuals with their bodies unit· 
ed or grown together. (See Fig. 5, showing Siamese 
twin chicken embryos. ) When the first two cells from 

Fig. 7.-Microphotograph of the egg of a sea-urchin 
showing the approach and fusion of the male and 

female elements. M, male ; F, female 
pronucleus. Magnified 800 diameters. 

Fig. 8. -Frog with many hind Jegs, produced by 
injuring the hip girdle of the tadpole. 

the egg are in 
s o m e w a y  
pushed unusu­
ally far apart 
but not entire· 
l y  s e p a r a t ­
ed, t h e  y de­
v e l o p  e a c h  
into a complete 
e m  b r y o ,  al­
though the two 
embryos a r e  
joined togeth­
er. Such double 
embryos m a y  
be artificially 
made to devel­
op f r  0 m the 
e g g s  o f  t h e  
starfish, s e a  -
urchin, f r o  g , 
and many oth· 
er animals. 

So far then 
it appears that 
the animal is 
not at all pre­
formed or con­
tained in min­
iature in the 

. egg, but let us 
not reach too 
hasty conclu­
s i o n s .  O n e  
must examine, 
a s  l e a d i n g  
American stu­
dents of devel· 
opment h a v e 
done, a num­
ber of 0 t h e  r 

animals, and he will find strangely contradictory re­
sults. When the cells of the dividing eggs of certain 
worms or those of some sea-snails are separated, we 
do not find complete embryos resulting from the devel­
opment of the isolated cells. The separated cells 
develop into parts of embryos, certain cells forming 
definite portions. In one of the snails, for example, 
some cells are destined to develop into the posterior 
body region, thus giving headless individuals, while 
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of down, then either of the first two cells 

form an entire animal instead of only a half. A 
German experimenter by fastening the frog's eggs 
upside down obtained double animals in various asso­
ciations, each animal being a whole one. (See Fig. 6, 
illustrating such an experiment. ) 

Eggs at the beginning of development may be 
whirled in a centrifuge (a machine revolving many 
hundred times per minute) which will cause their 
heavier substances to accumulate in one part and the 
lighter materials to be forced to an opposite position. 
This instrument thus enables one to disarrange the 
contents or parts of the egg. . After being subjected to 
such .treatment some eggs are still able to develop 
normally, While others as the frog's egg form more 
or less peculiar embryos. If, however, the animal had ' 
been already laid down in miniature in the egg, then 
we might have expected the centrifuging to shake up 
Its parts, and cause legs and wings to exchange places 
or other strange and grotesque arrangements to occur. 

We may now conclude our consideration of whether 
or not the · animal is preformed in miniature in the 
egg as follows: There is no egg which at the begin­
ning of its development shows any indication of a 
ready-formed animal, although in many eggs certain 
regions or parts are definitely laid out and destined 
to form given portions of ihe future animal. During 
development all eggs gradually become more and more 
divided up into parts which are to give certain organs 
of the animal. The German investigator Driesch has 
stated that the egg differs from a machine in that its 
parts are independent, some of which may be removed 
and the whole readjust itseIt and continue to act 
(develop ) while the parts of a machine are mutually 
interdepend.ent, so that the whole must stop if any 
part be removed. We have seen that this statement 
will not apply to all eggs even at early stages, and 
will probably not hold for any egg during all stages 
of development. Why in the egg of the snail were the 
first two cells unable to readjust themselves and form 
entire animals instead of only partial ones ? 

PECULIAR NEW EXPERIMENTS. 

Most eggs to begin development must contain an 
element derived from the male of the species. The . 
offspring is the product of two parents, and possesses 
two sets of qualities, the maternal and the paternal. 
To quote Huxley, that master of clear expression: " It 
is conceivable, and indeed probable, that every part 
of the adult contains molecules derived both from the 
male and from the female parent; and that, regarded 
as a mass of molecules, the entire organism may be 
compared to a web of which the warp is derived from 
the female and the woof from the · male." (Fig. 7 
shows photographs of eggs in which the male and 
female elements are uniting to begin development. )  

Queer a s  i t  may seem, there are some insects and 
other animals whose eggs are capable of developing 
independently of the male element. Thus the off­
spring has 'only one parent, the mother. For example, 
the queen bee lays eggs that are fertilized, or con­
tain the male element, and also unfertilized eggs con­
taining only the maternal elements. It is of interest 
to find that the fertilized eggs all develop into females, 
either workers or new queens, while the unfertilized 
eggs containing no paternal element form the male 

ficially caused them to develop independent of the 
male element. The eggs of the sea-urchin, starfish, 
worms, and to a limited degree even the frog have 
been made to develop without the male element by 
merely treating them with weak chemical solutions, 
shaking, and in a number of other ways. This is not 
so miraculous as it might have seemed, had we not 
known of animals like the insects mentioned above 
which usually reproduce in this manner. 

Experiments of peculiar interest have been per· 
formed in transplanting organs from one embryo to 
another, as well as in moving organs to strange �ew 
pOSitions on the animal's body. The developing eye 
of a frog may be 
removed from its 
normal place to the 
back of the ani­
mal's h e a d ,  and 
thus given an eye 
on its neck. So one 
realizes the possi­
bility of animals 
developing the won­
d e r f u 1 power of 
seeing behind them, 
or of having eyes 
in the back of their 
heads. A part of 
the eye (the early 
crystalline 1 e n s ) 
may be cut away, 
a n d  "skin" f r o  m 
the ventral surface 
of an embryo of 
another species of 
frog may be placed 
o v e r the eye 
and m a  d e  to 
form the miss­
ing part. 

When certain 

Fig. 9.-A salamander egg. A, the two-cell 
stage constricted by a fiber. B, A 
peculiar double-headed embryo result­
ing from.an egg thus constricted. 

' portions of the 
hip-bone of a 
t a d  p ·o 1 e are 
scratched or in­
jured, e x t  r a 
legs are formed 
f r o m  t h e s e  
p i a  c e s of in­
jury, a n d  s o  
the t a  d p 0 1  e 
may give rise 
to a frog with 
a s  m a n y  a s  
s i x  hind-legs. 

Fig. 10.-A fish with one large eye in the middle 
of its face (Cyclops defect) caused by allowing 
the eggs to develop in solutions of magnesium 

chloride. 

A most brilliant opportunity for dealers in frogs' legs ! 
( Fig . .8 shows a photograph of one of these many-legged 
frogs. ) 

The eggs of a salamander when in the two-celled 
stage have been tied or constricted with a thread. 
( Fig. 9A. ) . Such eggs deveiop into animals with two 

heads, and peculiar enough in some cases one of the 
heads has only a single eye in the middle of its face. 
(Fig. 9B. ) This median eye, from its resemblance to 
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the eye of the monstrous CyclopS of mythology, is 
termed a cyclopean eye. By treating the developing 
eggs of a fish with particular chemical solutions, a 
large number of fish embryos with the cyclopean eye 
have been produced. (Fig. 10. ) These young fish 
with their large single eye present it most peculiar 
appearance. 

Fish eggs as a rule develop in water, yet the eggs 
of some fishes may be removed from the water. and 
made to continue their. development in a humid atmo­
sphere. The eggs are unable to hatch while out of 
water, and may be kept living in such a condition 
three times as long as the usual hatching period. At 
any time, however, after the end of this period, when 
some of the eggs are placed in water they begin within 
a few minutes to hatch, the young fish rapidly break­
ing through the membrar:.es and swimming away. 

Chemical solutions influence embryos to form in 
peculiar fashions, and probably on final analysis each 
chemical element will be found to cauSe a specific 
embryo from a given egg. The element lithium in­
duces characteristic embryos to develop from the eggs 
of the sea·urchin, and probably the frog and fish. It 
is likely that each species of animal differs from all 
others on account of the particular chemical composi­
tion of the egg from which it develops. Thus the 
frog's egg develops only into a frog and not into a 
fish or a lizard. If the chemical composition of the 
frog's egg could be made identical with that of a 
lizard egg, then a lizard might arise from the egg of a 
frog. Some sudden changes in evolution are thought 
to take place in the egg. Thus the composition of the 
egg may be affected, and the young animal resulting 
from this egg may differ in appearance from its 
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eases flnally cause their hosts to succumb. If now we 
have or know of chemical substances which may in­
duce an embryo to develop at a rapid or at a slow rate, 
just as some salts may cause a muscle to contract fast 
or slow, then why may not something be found which 
will regulate or control the malignant growths, and 
perchance destroy them? These are some of the 
answers to our practical query, and let us hope that 
this now new science, the experimental study . of de­
velopment, which we have seen do so many remarkable 
things, will add many more. 

• t e l . 
COMPARISON OF A STEAM-DRIVEN AND A GAS-DRIVEN 

BATTLESHIP OF THE SAME SIZE AND SPEED. 

The widely-circulated statement that the British gov­
ernment was contemplating the construction of a large 
battleship driven by producer·gas engines, which in 
spite of its lack of authenticity has obtained consid­
erable credence, lends particular interest at this time 
to a paper which was read last year before the In­
stitution of Naval Architects by James McKechnie, 
chief engineer of Vickers, Sons & Maxim. In this 
paper, which dealt with the influence of machinery on 
the gun power of the modern warship, the author took 
up the question of the economy in weights which would 
be realized by. the substitution of gas engines for steam 
engines, and shows that in a ship of given displacement 
and speed the substitution of gas engines would render 
it possible not only to g!'eatly increase the gun power, 
but also to improve the efficiency of these guns by en­
larging their arc of fire, the latter result being due to 
the complete abolition of smokestacks. The author of 
the paper considers that, in warship design, the intro­
duction of an exclusive armament of big guns has 

ed either by gas or heavy oil, so that coal may be 
stored in the bunkers and oil in the double bottom. 

The drawings in Fig. 1 illustrate a battleship con­
structed at the Vickers works at Barrow-in·Furness, 
and the illustrations in Fig. 2 show a design of a cor­
responding vessel fitted with the producer-gas engines 
already described. The advantages alike in weight, 
space, and arrangement, resulting from the use of the 
gas machinery, have been utilized to improve the gun 
power. 

The gas machinery is divided into three groups ac­
commodated in six compartments. The ship has four 
propeller shafts, each driven by a 10-cylinder vertical 
gas engine. Two of the sets of engines are , placed, 
each in the fore-and-aft lin;), in each of the after com­
partments. The engines are purely for propelling the 
ship. The gas producers, of the pressure type, occupy 
the two center compartments. In the forward com­
partments there are four sets of air compressors driven 
by gas engines. 

Heavy-oil engines would be used for driving the 
electric generators for lighting the ship and for sup­
plying current to motors for working the steering and 
anchor gear, the ship's pumping machinery, etc. But 
this electric generating plant could be fitted in any 
position in the ship found most convenient. 

As of some interest, although not vital to the con­
sideration of the influence of this machinery on the 
gun power of warships, the approximate weights of 
steam, gas, and oil machinery of a 16,000 horse-power 
battleship are given in the accompanying table. These 
figures WOUld, of course, be subject to alteration when 
the details of design are made to meet specified con­
ditions. 

ArJDaJDent : Four 12-inch ; four 1O.inch ; twelve 6·inch guns. ArJDaJDent : Ten lZ-inch : eighteen 4·inch guns 

Fig. 1.--0utboard Protlle and Deck Plan of 1 6,3 50-Ton Steam-Driven 
Battleship " Dominion." 

Fig. 2.-011tboard Profile, Deck Plan, and Hold of 1 6 . 3 50-Ton Gas-Driven 
Battleship. 

COMPARISON OF A STEAM-DRIVEN AND A GAS-DRIVEN BATTLESHIP OF THE SAME SIZE AND SPEED. 

parents. We may suppose, if this be true, that the 
egg was before the hen, and the original animal that 
produced the, egg may not have been strikingly like 
the hen. 

But what is the use of all this expenditure of mental 
and physical labor? What good is to be derived from 
such experimentation on sea-urchins, fishes, and frogs? 
Such questions have no doubt presented themselves to 
the practical reader before this, and to one unfamiliar 
with this somewhat walled·in field of science the ques­
tions are admissible. Through the study of animal 
development, embryology, we are enabled to under­
stand more clearly the complex structure or anatomy 
of the finished product, the adult man. In the prac­
tice of medicine, and particularly surgery, such a 
thorough understanding is of far-reaching importance. 
Certain of the deformities in man and other animals · 
we now know to result from imperfect development­
narelip, cleft:palate, spina-bifida, cyclopean eye, vari­
ous heart defects, ana many more. The monstrosities 
produced in the experiments above mentioned often­
times occur from unknown causes, and their artificial 
production enables one to better understand the pro-

. cesses involved in their occurrence, and thus casts the 
first rays of light along that merciful road leading to 
prevention and cure. 

Animals often lose their limbs and other parts 
tnrough accident, gnd certain of them have the won­
derful ('apacity of replacing the lost parts by growing 
new ones. The growth of such new parts seems to fol­
low rules strikingl v similar to those controlling em­
bryonic growth, and we l ook forward to a brIght future 
when animals now unable to replace a lost arm or 
'<>I!" may be caused to accomplish such a marvelous 
feat. 

Finally, certain most obstinate diseases, such for 
example as tumors and cancer, are thought by some 
authorities on the subjects to be of the nature of 
embryonic lIr indefinitely growing tissues, 'l'hese dis-

brought us to a stage in design where great changes 
are suggested, if, indeed, they are not immin_ent. The 
introduction of the all-big·gun armament complicates 
the question of placing the guns so that they will not 
interfere with the machinery spaces. At the same 
time, to obtain maximum efficiency every gun should 
be _ so placed as to enable it to fire from either 
broadside, and also to secure for the whole arma­
ment a maximum of bow and stern fire. In a 
ship propelled by steam machinery, the position of 
the boilers and of the engines can be modified only 
to a very limited extent, and the presence of uptakes 
and funnels interferes with the placing of the guns. 
This objection was not serious so long as the arma. 
ment included large guns at the bow and stern only, 
with secondary pieces mounted along each side; but 
since all the guns of large caliber involve ' heavy train­
ing and elevating machinery, as well as ammunition 
hoists requiring large area of considerable depth, the 
limitations on the effective placing of the guns have 
been intensified. The adoption of internal-combustion 
engines would at once remove these difficulties, and 
would enable a larger number of heavy guns to be 
carried. 

After several years' experimental work, the Vickers 
Company have adopted a two-Etroke cycle gas engine, 
which may be worked either by producer gas, heavy 
oil, or compressed air. It may be made reversible (as 
easily as the steam or compressed·air engine. It is 
possible to use in conjunction with it pressure-gas gen­
erators, which deliver their gas direct to _ the engine 
without the necessity of passing it through a scrubber 
or any other cleansing apparatus. The cycle upon 
which the engine works renders it possible also to re, 
cover the heat of the exhaust gas, and to utilize it in 
the engine. The compressed-air plant may be located 
in any part of' the ship, and from this plant qne main 
leads direct to the propelling engines, and another to 
the pressure·gas producers. The engine may be work-

COMPARI�ON OF WEIGHTS, ETC., OF STEAM, GAS, AND OIL MAGllINERY 

FOR 16,OOO-HoRsE-poWER BATTLESHIP. 
. 

Steam 
Eugine 

I.H.P. available for propelling the w���'ht· · �f· · �aChi;'-e�� includl';g 
16,000 

usual auxiliaries, bnt not deck 
machinery . . . . . . . .. . . . . . . . . •  1,585 tons* 

I.H.P. per ton of machinery. 10.1 
Area occupied by machinery,enginel' , 

and boilers or producers.. . .  . . .  , 7,250 sq. ft. 
Area per I.H.P. . ' . . • . . .  . . .  453 sq. ft. 
Fuel . consumption in pounds per 

I.H.P. per hour : 
At full power . • . • . • • • • . . .  • • • .  1 .6  Ibs, 
At about J4 full power . . ••• . . 1.66 Ibs. 

* Includes water in boilers. 

Gas 
Engino 

16,000 

t,105 tons t 
14.48 

' 5,850 sq. ft. 
366 sq. ft. 

1 .tO Ibs , 
1 .15 1bs. 

Oil 
Engine 

16,000 

750 tons t 
21.33 

4,110 sq. ft. 
257 sq. ft. 

0.6 lb. 
0.75 lb. 

t Includes water in jackets and piping, but not coal in producers. 
� Includes water in jackets and piping. 

A reference to the steam· driven battleship in Fig. 1 
will show that this vessel was fitted with four 12-inch, 
four 10-inch, and twelve 6-inch guns-the most effect­
ive combination of ordnance in any warship up to 
1905.  In the new ship (Fig. 2 )  it has been , found pos· 
sible, without increasing the length or displacement, 
to introduce five pairs of 12·inch guns, and to carry 
eighteen quick-firing guns of 4·inch caliber for repel­
ling torpedo attack. 

Reference to the plan of the machinery and magazine 
arrangements in Fig. 2 will establish the advantage of 
the gas system. Here we have each of the main maga­
zines located immediately under the pair' of guns 
which it is intended to serve. Moreover, there is com­
munication between the various ammunition and shell 
rooms. This has the important advantage of enabling 
ammunition to be distributed throughout the ship with 
the greatest facility all on one level. In the event 
of any turret being put out of action, the ammunition 
reserved for the guns in it could be used tor other 
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weapons, all being transported below the armored 
deck. 

The benefit derived from the abolition of boiler up­
takes and funnels is still more marked. It enables 
the turrets to be so disposed, without increasing the 
length of the ship, as to admit of all the ten guns being 
fired on either broadside. This more fully realizes 
the demand for "all-round fire" for all guns than is 
the case in any existing ship. It will thus be seen that 
the internal-combustion engine installation allows a 
much greater range in the gun distributio;n, and is 
more adaptable to a reasonable arrangement of maga­
zines, than is the case with steam machinery. More­
over, the temperature in the machinery room is lower, 
and fewer difficulties are involved in the satisfactory 
heat isolation and ventilation of the adjacent maga­
zines. 

In comparing the designs, it should be kept in mind 
that the object is to eliminate any other variant than 
machinery and gun power, although the actual weight 
of protective material has been increased. The second 
design (Fig. 2) is not put forward as representing an 
ideal battleship. In producing a design it is, of course, 
necessary to give attention to other considerations than 
that of gun power. Thus, part of the saving of weight 
and .of space could be utilized for decreasing the size 
of the ship, while maintaining the same armament 
and protection as in the steam-driven battleship. Or 
the weight saved might be used for increasing speed 
by fitting more powerful machinery, although in this 
particular case an increased speed would be more eco­
nomically realized in association with increased length 
of hull. 

The design, however, clearly shows that greater gun 
power, and a fuller utilization of such offensive power, 
is possible with the internal combustion engine. The 
machinery is at a lower level in the ship, and is, con­
sequently, better protected. As the power per unit of 
weight of fuel consumed is greater, the radius of ac­
tion for the same allowance in displacement would be 
greater. Although the various points in favor of gaf' 
engines as a driver for warships, as given in the above 
digest, are well made, it must be borne in mind that 
the largest marine gas engines as yet installed are of 
insufficient size and much experimental work must be 
done before any application to a costly battleship will 
be warranted. 

------------� • .-'H��' �.�-----------

LIMIT OF HEIGHT FOR TALL BUILDINGS. 

The height of the loftiest buildings successively 
erected in New York city is increasing by leaps and 
bounds. The topmost point of the Singer Building, re­
cently opened, is 612 feet above the sidewalk; the 
finial of the lantern that crowns the Metropolitan 
Life tower is 700 feet above the same level; and re­
cently plans were filed with the Building Department 
for a tower building to be erected by the Equitable 
Life .Company, at Pine Street and Broadway, from 
whose summit, 909 feet above street level, it will be 
necessary to look down some 300 feet to find the top 
of the Singer Building, the next highest structure in 
the down-town district. The question not un frequent­
ly asked by the work-a-day citizen, as he watches this 
modern attempt to pile Pelion on Ossa, is : "Where 
is this sort of thing going to stop ? Are there no limit­
ing conditions which will prohibit the extension of 
these steel-and-masonry wonders into the heavens?" 
The popular impression is that a building much higher 
than the Singer tower must necessarily crumble under 
its own accumulated weight, or be blown down by the 
gales of the winter or the fierce, if briefer, �tornadoes 
which hurl themselves at Manhattan Island, in the 
shape of summer thunderstorms from New Jersey. 

Now, as a matter of fact, the limit upon height 
comes neither from the inherent weakness of the 
building, nor from the overturning or racking effects 
of the wind. Under existing conditions, the ultimate 
limit of height is determined by a certain clause in 
the present Building Code of the city of New York, 
which says that the maximum pressure under the foot­
ings on a rock bottom, if caisson foundations are used, 
is not to exceed 15 tons per square foot. That is to 
say, if the architect and builder and the owner see fit 
to do so, they may keep piling story upon story, until 
the pressure upon the rock underlying the foundations 
has reached a maximum of 15 tons to the square foot. 
When that pOint has been reached, and not until then, 
the Building Department steps in and cries "Enough"; 
but it has nothing to say regarding the height to which 
the building may have been carried. This may be any­
thing which the whim or purse of the owner and the 
skill of the engineer-architect may choose to make it. 

There are other limitations in the Building Code, it 
is true, which affect the height indirectly by adding 
to the weight. Thus, the Building Code states that 
the walls of the steel-skeleton type of building are to 
be 12 inches thick for the uiJpermost 75 feet of their 
.height, and increased 4 inches in thickness for every 
60 feet below that; that the building must be capable 
of withstanding a wind pressure of 30 pounds per 
square foot from bottom to top ;  and that the over· 
turning moment due to wind must not exceed 75 per 
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cent of the stability moment of the structure. 

What then is the maximum height to which a build­
ing can be carried subject to the above conditions ? 
By the courtesy of Mr. O. F. Semsch, chief engineer 
for Mr. Ernest Flagg, the architect of the Singer 
Building, we are enabled to answer this question, and 
present an illustration showing the mammoth struc­
ture 2,000 feet high which it would be possible to 
erect upon an area 200 fert square without exceeding 
the Building Code limit of 15 tons to the square foot 
foundation pressure. Mr. Semsch was responsible for 
the design of the steel work of the Singer Tower, and 
the weights and other calculatlons of this 2,000-foot 
suppositional tower were worked out upon the same 
general principles as were used in designing the steel 
work of the towering structure at Liberty Street and 
Broadway. 

The customary story height for office buildings is 
13 feet 4 inches from floor to floor. After variOl;tS 
trials Mr. Semsch found that a building of 150 stories, 
2,000 feet in height, would practically be the limit 
under the above restrictions of the Building Code. 
He assumed this structure on a lot 200 feet square, and 
made approximate calculations. The walls of the 
building would be 12 inches thick at the top, and 140 
inches, or almost 12 feet thick; at the bottom. Assum­
ing two-thirds of the wall surface for windows, these 
walls would weigh, if built of brick, 203,000 tons; and 
assuming the dead weight of the floors and other in­
terior construction at 80 pounds per square foot of 
floor area, the weight of th!\t part of the building 
would be about 213,500 tons. The "live" floor load to 
be transmitted to the foundations, according to the re­
quirements of the Building Code, would be 100,000 tons. 
Adding these items, we get a total weight of 5 16,500 
tons. This, distributed over the entire area of 40,000 
square feet av!\ilable for footings, would result in a 
pressure of 13 tons per square foot. 

The allowance for increase of pressure due to wind, 
and the weight of the footings themselves, would 
easily bring this figure up to the limit of 15 tons per 
square foot. This would mean that there would have 
to be one solid block of concrete covering the entire 
area of the lot. 

The total wind-load on one side of this building, 
when exposed to a heavy gale of wind, would be 6,000 
tons; and as the center of pressure would be 1,000 
feet above the street level, the overturning moment 
due to this pressure would be 6,000,000 foot-tons. 

Now, at first thought, the layman might be well 
excused for believing that a pressure of 6,000 tons ap­
plied to this building at a height of 1,000 feet above 
its base must surely turn it over; but the dead weight 
of the huge mass is so great that it would require, as 
a matter of fact, over eight times as much pressure 
upon the side of the building before overturning mo­
ment commenced. For, opposed to the overturning 
moment of 6,000,000 foot-tons, there would be a mo­
ment of stability of 51,650,000 foot-tons; that is to 
say, the wind moment would equal not quite 12 per 
cent of the moment of stability. Since the Building 
Code, as noted above, permits the wind 'moment to 
come within 75 per cent of the stability moment, it is 
evident that this structure for all its 2,000 feet of 
height would be perfectly secure against being blown 
down. 

Mr. Semsch states that if a good rock bottom were 
so near the surface of the ground that it would be un­
necessary to sink a caisson, a steel grillage or other 
form of spread foundation could be used, in which case 
the Building Bureau would probably allow of a some­
what greater load per square foot than 15 tons--al­
though that is not specifically set forth in the Code. 
If this were allowed, it would be possible to go still 
higher than two thousand feet; but it is evident that 
the thickness of walls in the lower stories and the 
size of the.. columns would soon become prohibitive. 

The experience gained in connection with the de­
signing of the Singer Building, leads to the belief 
that a building of this height would require a mezzan­
ine story in every' fifteen stories for the placing of 
tanks, distribution of pipes, and service rooms. Look­
ed at from this pOint of view, the building would real­
ly be equivalent to ten fifteen-story buildings placed 
on the top of each other., ' 

In working out a design for the architectural features 
of this tower, as shown on our front-page engraving, 
Mr. Semsch made the general outline conform to that 
of an obelisk, divided into four 30-story and two 15-
story sections, with belt courses formed by projecting 
stories. Such a tower, if constructed and equipped 
like the Singer Building, would cost approximately 
$60,000,000. 

. ' . ' . 
To Silver Horn.--The horn perfectly freed from oil 

is painted with a saturated solution of gallic acid and 
then with a solution of 20 parts �f nitrate of silver 
in 100 parts of water. Repeat the coatings alternately 
until the black color is replaced by a slight silver tint, 
then paint once more with the silver solution. Rub­
billg down with cream of tartar solution completes 

the silvering. 
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The Fastest Warship, 

To the Editor of the SCIENTIFIC AMERICAN : 

I notice in your last issue an article headed some­
thing like this : "The Fastest Warship Afloat." Then 
the artoicle goes on to describe the latest American 
scout "Salem," stating that she steamed 26.88 maxi­
mum with an average of something over 25 knots. 
Then the statement is made that she is the fastest 
warship and the "Chester" the next fastest warship 
afloat, barring torpedo-boat destroyers. 

With all due respect, 1 beg leave to contradict the 
above statement. You say that report has it that the 
cruiser battleship "Indomitable" made a greater speed, 
but it is not confirmed. This may arise from the fact 
that there is a good deal of secrecy concerning the 
movements, etc., of this class of ship. They have 
undergone, as you probably know, one series of both 
gunnery and speed trials, and it is understood they 
are to unuergo future trials. Now the "Indomitable" 
made the following results : On her two-fifths power 
trial from the Clyde to Portsmouth she steamed 16.1 
knots all the way; on full power trials she steamed 
for one hour 28.7  knots, or nearly 2 knots faster than 
the "Salem," and exceeded 28 knots for nearly six 
hours, or abuut 3 knots faster than the average of the 
"Salem," and she is credited with a burst of speed at 
29 .2  knots. For over 24 hours she maintained a mean 
speed of 26 .2  without any undue forcing, which would 
be about one-quarter knot faster than the maximum 
average of the "Salem." My information comes through 
the British Navy League offices, 13 Victoria Street 
Westminster, S. W., London, and is authentic. 

' 

W. R. SHUTE. 

Dartmouth, Nova Scotia, July 7, 1908. 
[ In publishing the above letter, we draw attention 

to the fact that the speeds given are n()t official. The 
"Salem" holds the fastest official speed record.--En.] 

Dr. WUey to Test InCant, Poultry, and· Cattle Food. 

Dr. H.  W. Wiley, the head of the Bureau of Food 
and Drug Inspection of the Department of Agriculture, 
will undertake a comprehensive investigation of baby 
foods. 

The basis for the baby food campaign is understood 
to lie in the fact that many mothers have written to 
the Bureau of Food and Drug Inspection that their 
children have failed to thrive on the preparations and 
in some instances have died after a diet of some mUch­
advertised concoction. 

There are also plans for cattle and poultry food 
campaigns. The Bureau in a recent circular has de­
clared : 

It has recently come to the attention of the depart­
ment that a number of cattle and poultry foods sold 
on the American market contain enough poisonous 
weeds, such as corn cockle and jimson weed, to have a 
more or less toxic effect upon poultry and cattle. 
Poultry and cattle foods which contain poisonous weed 
seeds in appreciable quantities will be considered as 
adulterated in accordance with the provisions of the 
Food and Drug act of June 3 0, 1906.  

The words "cattle food" or "poultry food" should 
apply to cattle or poultry foods which are not mixed 
with any condimental substance or substances; mix­
tures of cattle or poultry materials with small quanti­
ties of condiments such as anise seed, ginger, or cap­
sicum should be labeled as "condimental cattle food" 
or "condimental poultry food." 

.. 4 . .. . 
The Current SuppleJnent. 

A comprehensive and extensive scheme for the sup­
ply of electricity both for power and lighting from 
peat gas is being projected in Ireland. The scheme is 
described and illustrated in the opening article of the 
current SUPPLEMENT, No. 1699.  Prof. Silvanus P. 
Thompson, the well-known English physicist, contrib­
utes a history of the development of electric motive 
power. In the twenty-second installment of his "Ele­
ments of Electrical Engineering," Prof. Watson dis­
cusses the theory and construction of storage batteries. 
At the present time much interest is being aroused in 
Great Britain by a new fusion process for manufactur­
ing salt. The process is described fully. Dr. H. S. 
Hele-Shaw and Douglas Mackenzie write on the prob­
lem of road construction. Sir James Dewar's recent 
lecture at the Royal Institution on "The Nadir of Tem­
perature and Allied Problems" is digested. Naval Con­
structor Robinson's excellent paper on an "Experi­
mental Model Basin" is concluded. 

• • • 
ReliuIn Heally Liquefied. 

It is announced from The Hague that Prof. Ohnes, 
of the University of Leyden, who retracted lately his 
provisional statement that he had succeeded in lique­
fying helium, has now absolutely succeeded. He ob­
tained o� July 10 fifty cubic centimeters of liquid 
helium, which remained in that state for fifty min­
utes. The boiling point of the liquid was 268 deg. C. 
below zero, equivalent to about 450 deg. below zero F, 
More details will be looked for with interest. 
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THE WIDENING OF THE SUEZ CANAL. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Owing to the steady increase of the dimensions and 
displacement of steamships plying between Europe and 
the East via the Suez Canal, the task of maintaining 
an adequate passage through the canal is one of great 
magnitude and difficulty. Operations have to be car­
ried on incessantly in order to accommodate the water­
way to the increasing size of the vessels that avail 
themselves of this route. When opened in 1869 the 
canal was from 150 to 300 feet wide at the water level 
by 72 feet wide at the bottom and 26 feet deep. In 
a short time these dimensions were found to be totally 
insufficient, and at last the question of enlarging the 
canal throughout its entire length of 100 miles became 
urgent. The problem was investigated, and a compre­
hensive scheme drawn up by the Suez Canal Company 
for enlarging the canal to double its original size; the 
work to be carried out in sections, and upon such a 
basis that the service of the waterway would not be 
interfered with. An appropriation of $ 5,000,000 was 
made for this purpose in 1901. This scheme has been 
pushed forward during the past three or four years 
with great activity, and it is anticipated will be com­
pleted within the next four or five years. 

Up to December 31, 1906, the total cost of construc­
tion had amounted to $122,49 6,840, while the revenue 
has steadily increased from $6,234,938 in 1876 to $22,-
39.7,824 in 1906, the net dividend in that period having 
risen from $5.21 to $28.20 per share. During 1906, 
3 ,975 vessels passed through the canal, representing 
an aggregate tonnage of 13,445,504 tons. While this 
shows a decrease of 141 vessels as compared with the 
previous year, the tonnage increase is 311,399 tons. 

Owing to the waterway passing through the Arabian 
desert, the greatest danger confronting the authorities 
is the silting up of the canal by sand, the movements 
of which are tremendous. A comprehensive idea of the 
work entailed in this direction alone may be gathered 
from the following figures, which represent the amount 
of material excavated from the canal itself during the 
past three years: . 

1904 . . . . . . . . . . . . . . ... 1,353,497 cubic yards. 
1905 . . ... . ........... 1,760,864 cubic . yards. 
1906 . . ... .... ... . . ... 1,918,595 cubic yards. 

In addition to this, the extent of the dredging neces­
sary at Port Said aggregated during the same period 
1,933,348, 1,842,772 and 1,464,935 cubic yards respec­
tively. 

In 1904 a minimum depth of 28 feet was maintained 
for the whole distance between Suez and Port Said, 
sufficient to admit vessels having a maximum draft 
of 26 feet. In this same year twelve new gares or 
crossings, where vessels proceeding in opposite direc­
tions are able to pass one another, were completed, 
while plans were prepared for the construction of 
twenty-one similar gares, each 2,460 feet in length, near 
the various lakes. Arrangements WE're also completed 
for deepening the canal to 3411:! feet, a task which 
will be accomplished within the next five years. 

In order to enable this work to be carried out with 
all expedition, the authorities acquired an extensivlO' 
dredging and excavating plant, including a powerful 
bucket dredger with attendant lighter and five carry­
ing barges of 520  cubic yards capacity, together with 
two water-tank lighters, one 60-ton floating shear-legs, 
and a 12-ton floating crane. For the convenience of 
vessels, a 3,000-ton floating dock was obtained for use 
at Port Said, thereby obviating the necessity of an�' 
ships, more particularly the dredging appliances of 
the company, proceeding to Suez for drydocking. 

The actual amount of excavation carried out in 
1904, when the canal was widened by 50 feet to in­
sure a maximum width at the bottom of 147 feet, ag­
gregated 1,689,275 cubic yards of earthwork and 1,-
863,646 cubic yards of dredging. The ballast above 
the water level is removed by manual labor, terraces 
being cut into the banks, along which temporary rail­
road tracks are laid. From the water level to the 
prescribed depth dredgers of various types are em­
ployed, some cutting their way into the bank and 
dumping the excavated material by means of overhead 
transporters upon the bank, and others discharging it 
into lighters. The ballast for the major part consists 
of sand, the rock encountered being approximately four 
per cent of the total amount. In the dredging of the 
navigable channel itself the type of dredger with float­
ing conduit is most favored, the excavated material 
being discharged through the pipe, usually where the 
bank is somewhat low-lying, thereby building up an 
artificial embankment, which is subsequently planted 
with suitable vegetation. 

One of the greatest menaces against which the au­
thorities have to contend is the stranding and founder­
ing of vessels, whereby the passage through the canal 
is blocked. In 1905 such accidents averaged 1.7 per 
cent of vessels passing through, whereas in 1885 the 
average was 4.3 per cent. This improvement is at­
tributable directly to the widening of the waterway, 
together with the improved facilities now in vogue for 
enabling vessels to proceed. In 1905, however, the re­
sources of the authorities were severely taxed by the 
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The Entrance to the Canal at Port Sliid ; on the Left Are the Coni 

Excavating for the New Docks at Port Said. A Pontoon Rock 

Above the W ater Level the Earth is Carried Away in  Cars on Temporary Railroads. 

This View Gives a Good Idea of the Flat Land-Sand Deserts and Shallow Lakes-Through Which 
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!truction 'Yorks for New Hasins for Col l i ers and Petroleum Boats 

'eaker at 'Vork. Manual IJabor and Primitive Transportation A re Largely U!o\ed in the Work. 

Below the 'Vater Level the Dred,e;er Works and Often Uses the Material for Raising; Low-lying; Banks. 

!the (lanai Passes. It Shows the Works for a New Quay in Course of Construction at Cherif Basin. 

THE SUEZ CANAL. 

61 
foundering of the "Chatham" by collision with an­
other vessel. The ship sank in the center of the chan­
nel, tying up all navigation for several days. Within 
a period of four days the authorities had to handle no 
less than 109 vessels which had been delayed, 53 pass­
ing from the north, and 56 from the south, directly 
the channel was reopened, and this was successfully 
accomplished without the slightest hitch. The wreck 
itself was r:emoved by being blown up, and the debris 
salvagea. 

The work of widening the bottom of the Suez section 
of the canal by 50 feet was maintained during 1905, 
involving the removal of 1,570,476 cubic yards of 
earthwork and 914,316 cubic yards of dredging. In 
addition to increasing the width of the canal, the 
various curves are being rectified and eased. 

During 1906 the e.xtent of dredging aggregated 3,-
255,271 cubic yards, of which total 1,339,071 cubic yards 
were excavated by the Suez Canal Company, and 1,916,-
200 cubic yards by private enterprise. The extent of 
earthwork excavated amounted to 1,829,564 cubic yards. 

From January 1, 1908, the maximum draft permis­
sible for vessels passing through the canal will be 
increased to 28 feet, as' the task of carrying the depth 
of water to .34 112  feet throughout the entire length 
of the waterway will then be completed. In order 
to maintain this depth, the authorities have ordered a 
third dredger of the Lobnitz type, capable of dredging 
to 36 feet, and which will be one of the most powerful 
machines of this description in the world. 

The new works comprise among other developments 
the construction of a new dock to the west of the rail­
road station at Port Said. The object of this is to en­
courage the building of warehouses, so that vessels 
may berth beside the piers, thus obviating the necessity 
of discharging into lighters and barges as at present. 
Should this first dock prove successful, a second and 
third will be laid out upon similar lines, and to which 
access will be possible from a navigable channel com­
municating with the canal proper. The opening of the 
Egyptian government railroad, by which Port Said is 
linked with Cairo, has resulted in a heavy traffic, ves­
sels stopping at Port Said to unload their cargoes in­
tended for Egypt. Consequently, on the African bank 
of the canal arrangements are to be provided for the 
unloading of colliers and other vessels and to assist 
in the erection of depots along the line of the railroad, 
the demand for which is at the moment very pressing. 
The gare of Port Thewfik is to be deepened, and other 
improvements effected. To carry out this work will 
necessitate the excavation of. about 4,810,0.00 cubic 
yards of earth and will occupy several years. In order 
to facilitate the enterprise, the Egyptian government 
will cede 358 acres of land at Port Said to the canal ' 
authorities for the construction of proposed docks. 

At Port Said a number of basins and docks are in 
course of construction upon the Asian bank for col­
liers and oil boats. When these are ' completed, the 
space at present occupied by this class .of traffic will be 
available for vessels carrying general merchandise des­
tined for the interior of Egypt. The construction of 
new docks intended for general maritime traffic upon 
the Asian bank, together with the restoration of the 
eastern breakwater and its extension for 1,640 feet 
toward the northward, will be completed by 1912. 

In connection with the general improvement scheme, 
a large tract of land has been reclaimed from Lake 
Menzaleh. A deep and wide channel has been dredged 
across the shallow waters of this lake, and a ferry 
service established by the Menzaleh Canal and navi­
gation companies between Port Said and Matarieh, the 
eastern point of the fertile country of Mansourah. 
Ultimately this channel is to be connected to the main 
waterway by means of a lock ; the present fresh-water 
canal extending alongside the main canal being si­
phoned under the channel. 

Since 1896, $7 ,200,000 has been expended upon the 
widening and improvement of the canal. In that year 
the minimum superficies of the vertical profile was 504 
square yards, while to· day it is more than 611 square 
yards, and wit? a depth from one sea to the other 
to admit vessels drawing 28 feet of water. More than 

· twenty stations have been provided at various points 
between the termini, nearly all the curves have been 
eased and gares provided at intervals of about three 
miles. During the same period vast improvements have 
been effected concerning the welfare of the numerous 
employees engaged in the maintenance of this enter­
prise. The ravages' of the mosquitoes and fever which 
formerly prevailed along the Is�hmus have been sub­
jugated. A modern sanitary 13ystem was evolved 
for Ismailia by the Egyptian government in co-opera­
tion with the company, the results of which have been 
completely successful. At this point a huge hospital 
has been erected, together with dispensaries, where 
the afllicted of the surrounding country receive free 
medical assistance and advice. A comprehensive idea 
of the natives' estimation of this interest in their well­
being is' afforded from the fact that the dispensaries 
of Ismailia and Port Thewfik have tended 120,000 cases 
and held over 500,000 consultations. 

Coincident with the remarkable progress in the traf-



flc receipts and high dividends that· prevail, the dues 

have been reduced. When flrst opened, the tariff for 
all laden vessels was $2 per ton; reduced to $1.90 in 
the eighties, and then further reduced to the existing 
levy of $1.50 per ton. The tariff for passenger vessels 
has always remained the same, however-$2 per ton. 
The reserve funds of the company to-day stand at 
$5,000,000; while a special fund, to which a: certain 
sum is devoted every year for the acquisition of new 
Machinery to maintain and improve the canal, is pro­
vided, which stands at' $6,000,000. 

. ' .. . 

PRESERVING GRAND OPERA RECORDS FOR FUTURE 

GENERATIONS. 

A gift recently presented by an American to the 
French government has attracted widespread attention, 
as it demonstrates the unlimited uses to which that 
wonderful modern invention, the talking machine, may 
be put. Alfred Clarke, a New Yorker by birth, but a 
resident of Paris for a number of years, has had a 
vault constructed in the cellars of the Paris Opera 
House, in which have been placed hermetically-sealed 
leaden casks containing a number . of records of the 

Passing on the Records Before Sealing. 

voices of present-Gay singers as well as some orchestral 
pieces. The idea is to preserve these records for pos­
terity, so that a hundred years from now the mellow 
notes of Calve, Caruso, and Melba may be heard by 
people who were born many years after the death of 
these artists. 

It is only comparatively recently that the talking 
machine has been so perfected that the reproduction 
of the human voice has become satisfactory and that 
these records could therefore take a place historically 
and scientifically interesting in the history of the 
world. 

When Mr. Clarke first conceived his idea of thus 
perpetuating the voices of the great singers of to-day, 
he suggested his scheme to M. Charles Malherbes, the 
archivist of the Museum of the Paris Opera. 

In presenting the subject, he asked M. Malherbes if 
he would not like to know exactly how Mozart exe­
cuted one of his sonatas and how Moli�re recited his 
comedies. M. Malherbes naturally replied that such 
information would be interesting and valuable. Where­
upon Mr. Clarke said that what our ancestors could 
not do for us, we could do for our descendants. He 
then unfolded his plan to preserve in the archives a 
collection of vocal and instrumental pieces which are 
now rendered at the Opera, so that musicians of the 
twenty-first century would know exactly at what tempo 
the conductor of the orchestra at this time rendered 
these compositions and how the singers interpreted 
their parts. M. Dujardin-Beaumetz, Under-Secretary 
of Beaux Arts in the French cabinet, gave M. Malherbes 
authority to proceed with the ,Preparation of the rec­
ords. Commenting on the ceremony of sealing the 
records in the vault

' 
of the Par'is Opera House, the 

Paris Echo refers to it as a funeral for the burial of 
voices. In many ways this is a good description of 
what took place. 

The records, especially prepared for the purpose, 
were made by Caruso, Scotti, Plan!;on, Tamagno, 
Melba, Patti, Schumann-Heink, Bonisegna, Calve, 
Kubelik, Renaud, Pugno, and other virtuosi and 
artists. 

These precious disks were placed in the vault before 
mentioned, the vault all.d its contents both being the 
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gift of Mr. Clarke,. and they were accepted on behalf 
of the French government by M. Dujardin-Beaumetz 
with appropriate ceremonies. The disks were made of 
a new preparation of hard rubber which is considered 
indestructible. Nevertheless every precaution to pro­
tect them from the ravages of time was taken. They 
were placed in hermetically-sealed receptacles and the 
door of the vault was closed and locked, the key being 
placed in the archives of the Opera. A tablet on the 
door states the name of the donor and the date. 

The impressiveness of the ceremonies, which were 
held in the dark cellars beneath the Opera and were 
attended by many distinguished men of letters, can 

well be imagined. The event was regarded as mark­
ing a new era in the arts. 

The placing- of the records in the library of the 
Opera was at first considered, but it was decided that 
there would be less danger of destruction by fire or 
earthquake if they were placed below ground. 

A change from the original plan of closing the vault 
for one hundred years was also made, and it was 
agreed that it might be opened after fifty years with 
the permission of the Minister des Beaux Arts. 

JULY 25, 1908. 

by Mlle. Rachel, or a stanza by Frederic Lemaltre." 

That this prophecy, which was undoubtedly received 
with incredulity at the time it was uttered, should 
have been realized in so short a time is marvelous. 

Mr. Clarke's idea has already been copied at the 
British Museum in London, practically the same rec­
ords which were sealed up in Paris haviRg been placed 
there. . This is the inception of an entirely new field 
of usefulness for the talking machine, and its develop­
ment along these lines will probably be unlimited. 
Mr. Clarke, who has been in this country for several 
weeks, has just returned to Paris . 

• e·. 

More A.bout the Radlo-A.ctlvlty of SodiUIn. 

Some additional information is given by C. E. S. 
Phillips in Nature, regarding the alleged radio-active 
power of sodium. Mr. Phillips believes that the 
greater or less effect due to different portions of the 
same rod was caused merely by inequalities in the 
temperature of the sections examined. By lowering 
the temperature so as to reduce the oxidation of the 
surface, a more complete diselectrification was pro­
duced. This result seemed at flrst sight to point to a 
cause other than chemical action. A slight current of 
air and even a soap film were sufficient to stop the 
discharging effect, also supporting the view that an 
electrified gas was emanating from. the metal. A 
bright surface of potassium gave no appreciable dis­
charging effect when cooled with a mixture of ice and 
Galt. In all cases the surfaces could be seen in the 
dark to be glowing strongly. Further experiment has 
shown that no act'ive gas can be driven from sodium 
by heat, and that the true explanation of the action 
lies in the positive electrification of the air surround­
ing the freshly cut surface. With warm sodium it is 
seen that the gold-Ieilf falls rapidly for a very short 
distance, while after cooling the action is more prO­
longed. It is clear, therefQre, that the action in the 
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PRESERVING GRAND OPERA RECORDS FOR FUTURE GENERATIONS. 

All the essential parts of the machine for playing 
the records were also placed 'in the vault. so that if at 
the distant day when it is opened, the talking ma­
chine has been changed materially, these records may 

still be heard. 
One of the most interesting circumstances in con­

nection with the presentation was the speech made by 
M. Adrien Bernheim, one of the representatives of 
the government who was present, in which he quoted 
from something written by Theophile Gautier sixty 
years ago. Gautier said at that time: "Some day 
perhaps the critic, having become more enlightened, 
will have at his disposal means so that by stenographic 
notation he will be able to set down all the shades of 
meaning that an actor uses to portray the character. 
Then no longer shall we have to regret that all the 
genius dispensed at the theater is utterly lost for 
posterity. . As now. we have pictures perpetuated by 
the aid of light upon a sensitive plate, so we will 
attain the power in a manner more subtle still, to 
receive and hold the waves of sound, and to preserve 
thus the execution of an aIr by Mario, of a recitation 

first case, although violent, is so transient, owing to 
the whole surface being rapidly oxidized, as to appear 
of small amount. A far .larger discharging action was 
obtained with reduced oxidation because the effect is 
prolonged. 

••••• 

Relnalns of a Malnlnoth In California. 

The' remains of a prehistoric elephant of mammoth 
proportions were unearthed recently in the bed of a 
small creek in Puddingstone Canyon, half a mile north 
of San Dimas, by Prof. A. J. Cook, head of the de­
partment of biology of Pomona College, CaL, and Ed­
ward P. Terry, a student. The bone frame, which is 
in a fair state of preservation, measures 26 feet in 
length, and 16 feet in height, and what remains of 
each of the enormous tusks is 10 feet long. The parts 
of the huge skeleton that could be safely handled, 
were removed carefully to Claremont, and are to be 
placed in the museum of Pomona College. The dis­
ccvery was' accidental. The skeleton lay diagonally 
across the stream with only six inches of gr<)und 
over it. 



THE SOARING FLIGHT OF BIRDS ATTAINED 
MECHANICALLY, 
BY JACQUES BOYER. 

Prof. Marcel Deprez, of the Conservatoire des Arts 
et Metiers, the well-known pioneer in the electrical 
transmission of energy, has been conducting a series 
of experiments 'of great importance for the progress of 
aviation. He has succeeded_ with the aid of the simple 
apparatus illustrated. in the accompanying photographs, 
in causing a body heavier than air to soar, without 
other motive power than that which is derived from 
the force of the wind. 

�he immobility of soaring birds is a phenomenon 
which has greatly puzzled mechanical engineers. The 
spectacle of an eagle with outstretched wings hovering 
motionless in the air is very impressive to' a thinking 
observer, in whom it inspires vain speculations regard­
ing the means by which the bird is thus enabled to 
remain suspended without muscular effort iIi a fluid 
800 times less dense than itself. 

Deprez has shown that this problem, which has 
formed the subject of many controversies, can be 
solved very easily by the fundamental laws of me­
chanics, and that the force of the wind is the only 
force required. This explanation involves no hypothe­
sis whatever. 

In the first place, the pressure exerted upon the sur­
face of a solid by a gas, either at rest or in motion, 
is always normal to the surface. The whole effecti.ve 
force impressed upon the surface may also be r.egarded 
as normal, if the tangential friction between the' solid 
and the gaseous molecules is 'neglected, but this tan­
gential force may be taken into account without in­
validating the conclusions which we shall presently 
reach. The ability of a bird to rise in the air and to 
travel against the wind without moving its wings is 
the result of a combination of forces and its only neces­
sary requirement, as reason and experience agree in 
demonstrating, is the presence of a current of air die 
rected slightly upward, The pressure of the wind on 
any element of the wing is normal to the plane of that 
element. If this pressure is resolved, in ,accordance 
with the principle of the parallelogram of forces, into 
a vertical and a hl)rizontal component, it is evident 
that the vertical component is directed upward or in 
a direction opposed to that of gravity, and that the 
direction of the horizontal component is opposite to 
that of the wind. Hence the elemeht of the wing 
which we are considering will be impelled against the 
wind. If the sum of these horizontal forces on all 
the elements of the wings is exactly equal to the sum 
of the opposing pressure of the wind on the body of the 
bird and the horizontal components of the frictional 
forces, the final resultant will be an upward force, and 
if this resultant is exactly equal to the weight the bird 
will rest motionless in the air, without flapping a 
wing. The attainment of these equalities between the 
vertical force and the weight 
and between the horizontal 
forces directed forward and 
backward is conditioned by 
the velocity, direction, and 
inclination of the wind, the 
form and position of the 
wings, and other circum­
stances which supply the 
numerical data of the prob­
lem. By applying this analy­
sis to the action of the wind 
on curved surfaces Deprez 
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has found that these are far superior to planes for the 
attainment of soaring flight. 

These theoretical results have been confirmed by ex­
periments made with the apparatus pictured in the ac­
companying photographs. The middle figure shows a 
curved vane of aluminium mounted on a little car 
which runs on rails slightly inclined tathe horizontal. 
A current of air, having an inclination opposite to 
that of the rails, is blown obliquely against the under 
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Diagram Illustrating the Mechanism of Soaring 
Flight. 

surface of the vane. When the vane and the air cur­
rent are properly adjusted the car runs up the in­
clined track; against the air current and in defiance 
of gravitation. When the blower is stopped the car 
runs down the incline to its original position. 

Deprez produced motionless soaring, or hovering, by 
means of the apparatus shown in the other two photo­
graphs. This apparatus represents the geometrical 
scheme of a bird and consists essentially of a large 
and nearly horizontal plane surface, representing the 
extended wings, and a small vertical surface, repre­
senting the head and body. In the latest apparatus 
designed by Prof. Deprez and constructed by his as­
sistant; M. Varney, the model of the bird is reduced 
to two plane sheets of aluminium. Wires, threaded 
through rings, support the imitation bird in the posi­
tion of rest and limit its departures therefrom during 
the experiments. Stability is given by two long rods 
which support a weight hung at their joined lower 
ends. A blower and dynamo complete the apparatus. 

When an air 
current of the 
proper f o r  c e 
and inclination 
is blown ob­
liquely against 
the under sur­
face of the 
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aeroplane, the latter ceases to rest upon the support· 
ing wires and remains suspended freely in the air, 
like a hovering eagle or vulture, quivering in the un. 
steady current but neither rising nor falling, neither 
advancing nor retreating. 

. This result is explained by the diagram, in which A 
denotes the principal aeroplane and 0 the vertical 
plane, representing the body of the bird. Although 
the wind is only sligp.tly inclined to the aeroplane the 
wind pressure is normal to the plane. F denotes this 
normal pressure, V and H its vertical and horizontal 
components, and h the normal pressure on the small 
plane. The force h always acts in the (horizontal) di· 
rection of the wind, but H acts in the opposite direc­
tion if the windward end of the aeroplane is lower 
than its leeward end, as in the diagram. In this case 
it is possible to adjust the inclination of the aeroplane 
and the inclination and force of the air current so that 
H is equal to h and V is equal to the weight of the 
apparatus, and thus to cause the latter to hover with­
out motion. By modifying the coIiditions the alumi­
nium bird can be caused to rise or fall and to move 
with or against the wind. Deprez has calculated that 
motion against the wind can occur only when the aero­
plane is more nearly horizontal than the wind. The 
diagram explains, furthermore, why the ability b 
hover and to soar against the wind is confined to birds 
of relatively great wing area, for it is only in these 
that H, the horizontal component of the wind pressure 
on the wings, can equal or exceed h, the horizontal 
pressure on the body. 

• • • 

Railroad Tree Planting. 
In continuance of its plans to provide for some of 

itf-l future requirements in timber and crossties the 
Pennsylvania Railroad forestry department has com­
pleted its spring forestry planting for this year. It 
set out 625,000 trees. These make up to the present 
time 2,425,000 trees which have been set out by the rail­
road since it undertook tree planting upon a compre­
hensive scale. Economically to prosecute tree plant­
ing operations on a large scale has necessitated the 
importation of much European plant material, which 
owing to the degree of perfection to which the Euro­
pean foresters have brought their work and the cheap. 
ness of labor can be purchased at a much lower price 
than tn Am�rica. This year the Pennsylvania Rail­
road imported 209,000 seedlings, of which all not large 
enough to be planted in their permanent sites have 

Apparatus for ProdUCing Soaring I!'light. 

The Car Travels Up 
the Inclined Rail way 

Against the Wind. 

been set out in transplant rows in the new 
forest nursery established this year by the 
company at Morrisville, Pa., just across the 
Delaware River from Trenton. In the seed 
beds were sown this year twenty-five 
bushels of acorns and nuts, 370 pounds of 
other hardwood seeds and seventy-five 
pounds of conifer seeds. In addition 
300,000 seedlings we Fe permanently planted 
in land belonging to the company. Trees 
which are not suitable for timber produc­

tion are being grown for ornament. The company has this year begun 
the propagation of ornamental trees and plants for beautifying its 
property and intends to develop a large amount of shrubbery and 
hedges for the protection and ornamentation of the station grounds and 
rights of way. This work will be continued until all station grounds 
and unoccupied spaces on the right of way are parked. 

- _ .. 

Under the Influence of the Current of Air Blown from the Fan the Little Aluminium 
" Bird" Soars In Space. 

Erosion of steam fittings by water in the steam was recently demon· 
strated by a test. Two %,-inch pipes were used, one known to carry 
water with the steam and the other dry steam. A flange union was put 
in each line, and between each pair of flanges a diaphragm of thin 
sheet iron was inserted, pierced by a lh-inch hole in the center. Steam 
was then allowed to pass through both pipes for six hours a day for 
six weeks. At the end of the time the unions were taken apart and 
the diaphragms removed. The °hole in the disk exposed to dry steam 
was unaltered, but that in the disk exposed to wet steam had been 
worn away so much that it resembled a keyhole. TlIE SOARING FLIGHT OF BIRDS ATTAINED MECHANICALLY, 
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RECENTLY PATENTED INVENTIONS. 
Of I nterest to Fartners. 

CLEVI S.-R . H. S U L L I VAN, Mount Vernon, 
Wash . The object i n  this case is t o  prov i d e  a 
c onstruction w h ic h  w i l l  facil itate the a p p l ica­
tion of the draft i n  an y desi red manner. 'j' h e  
d e v i c e  sccu re s  a g l'ea t e r  s c o p e  of a c t i o n  a t  the 
side,  bott o m ,  or top,  and the h itch may be 
adj usted t o  any extent desi red w i thout u n h i tch· 
ing the tea m ,  and t h i s  adj ustment can be easily 
accom p l ished in the field o r  e l sewhere. 

ATTA C H M E N 'I.'  FOR CUT'I.'ER-B A R S  O F  

M O W E B S  A N D  H A H V E S T E R S .-H .  B E Y ll E I S, 
Seneca, Kan. This s i m p l e  i m p rovement in the 
con struction of cl ips overcomes several  former 
d i ffi c u l t i es and obj ections. It  compl'i ses a body 
port ion, a l a te r a l  e x t ension o r  toe for bearing 
upon a k n i fe ,  t h e  real' e xten s i on of tbe toe 
in tervening and being separated from the end 
portions of t h e  body, t h e  whole being formed 
in tegra l and o f  sp ring m a t e r i a l. 

Air brake apparatus, valve mecbanism. for, 
F. A .  Pierce . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Air  com pressor, hydraul ic ,  P. Berllstein . . . .  . 
Ah'-bQating furnace, D. S. Ricbardson . . . . . .  . 
Ankle 8upporter, C. H. Ferris . . . . . . . . . . . . . .  . 
Armature winding machine, W. Cramp . . . . .  . 
Asphalt,  coating porous material with, A. J .  

Sinclair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Au tomobile, C. Suow . . . . . . . . . . . . . . . . . . . . . .  . .  
Awl, sewing, C .  Stewa rt : . . . . . . . . . . . . . . . . . .  . 
Axle, D. E. Ross . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Axle l ubricating attachment ,  J. Aden . : . . . .  . 
Bale tying attachment to hay presses,  D. B. 

""Tood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bank deposit appliance, sayings, C. F. Hpss. 
Bar joint, D. l,'ries . . . . . . . . . . . . . . .  , . . . . . . . .  . 
Barrel and hoop construction, D. W. McElroy 
Barrette, G. G. Sincla ir  . . . . . . . . . . . . . . . . . . .  . 
Beam clamp, adjustable, M. C. Rosenfeld . .  . 
Bed attachment, box , J. T. 'Vood . . . . . . . . .  . .  
Bed corner  post, spring, G .  E .  Bigelow . . . .  . 
Bcd, davenport, K indel & Andres . . . . . . . . . .  . 
Bed, folding, L. J. Lennox . . . . . . . . . . . . . . . . .  . 
Bed, fold ing, A. Piaser . . . . . . . . . . . . . . . . . . . .  . 
Bedclothes clamp, A. C. Keller . . . . . . . . . . . .  . 
Bedstead, exteuslQn, H. B. Arnold . . . . . . . . .  . 
Bel l, magnet actuated slgual, B. W. Edeu . .  
Belt, sanita ry, L. J. Davis . . . . . . . . . . . . . . . . .  . 
Bevel. C. Bodmer . . . . . . . . . . . . . . . . . . . . . . . . . . 
B ias  goods, p roducing, \V. W. Bewsic . . . . . .  . 
Binder, loose leaf ,  W. M. Wheildou . 893,120, 
Binder, loose leaf, J. C. Dawson . . . . . . . . . . .  . 
B inder, loose leaf ,  ,,"T. F. Heffner . . . . . . . . . .  . 
B inders, automatic dump a ttacbment for, R.  

893.391 
893 , 107 
8U3,206 
893,549 
893, 122 
893,2 16  
893,582 
893,473 
893,090 
893,025 
893,378 
893,413 
893 , 130 
893,522 
892,998 
893.364 
893.517 
893.221 
893,314 
893 . 459 
893.223 
893,3OU 
893 .2 12  
893.R 1 2  
893,497 

Of General Interest. BOil�' s���g
i
��;i��; ' ';i';��·. · J: ' Ei.' s';'iib : : : :  ���;m 

F I R E-E SCAPE.-G. E .  ME'l"l'Ell,  S e a s i d e ,  Boiler safety device,  steam ,  Ulrich & Let­
Ore. One p u rpose of the i n ventor i s  t o  p ro- BOil!�;� ��"x'i ii"r'; 'd��e ' f�': ' st��U;: ' i ' sh�i: 893 ,036 

vide a' fi l'e escape that is a fi x t u re upon a ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  893,389 
I d  d h · h ' . t l  t f a e d Bookcase, k nockdowll sec tional, G . F. bui ing, an w IC I S I n Ie na ure 0 n n � K roeger . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  8D2,997 

less conveyer exten d i n g from the c e l l a r  t o  th e Books, stapled s ignatul'e fOl', C. A .  Jueugst . 893. 5 1 1 
roof, w h ich convey e r i s so con structed as to Bottle and cap closllre, A .  I'.  McDouuell . . . .  893 .008 

Bottle, d reuch ing. S. A. Meddaugh . . . . . . . . . .  893, 1 83 
p rovide foot-h o l d s  and hand-hold s for the per- Bottle, non-refi l lable ,  C. Englert . . . . . . . . . . . . .  893. 1 54 
s on s  ascending and descen ding. ��m�: �����;gll:�I:: ±.' ��

n
���

r
.f. '.'.'.'. '. : : : : :  ��g�� 

PR O C E S S  FOR I M PR O V I N G  T H E  P H Y S- Bottles, machine for making blanks  for nar-
ICAL PROPERT I E S  O F  M E TA LS .\ N D T H E I R  Box rg:,.-��.���r�n:·l· J:la��i�'e;::::::: : : : : : :  ��U� 
ALLOY S .-D. LA M O N ,  Deriver, C o l .  T h i s  Bmcket .  See Roof bracket. 

. f th Bmke beam hanger, 1'1. Starrett • • . • . • •  _ . . .  . .  process i s  for use i n  i mp rov in g certam 0 e Brake hanger, H .  S .  Clark . . . . . . . . . . . . . . . . . 
physical  properties of t h e  met a l s  and t h e i r  Brake hanger, R. J. LiI�dsay . . . . . . . . . . . . . . .  . 
al l oys w i t h o u t  deteriorating any oof t h e  v a l u a b l e  ��:fc

k
k
e
m��1�'g �a�bi��

t
�� 'i": ·Wiles·. : : : : .: : : : :  

properti es w h i c h  t b ey m a y  a l ready possess. Bl'ush , dust, J.  E .  Snevely . . . . . . . . . . . . . . . . . . 
An y  suita b l e  for m  of furnace m a y  be u sed pro- �!:�!��: �b���:��: r: �����i.�n

b
.
e
.
c
.
k 
.
.
.
.
.
. 
. ' .

. 
::::. : : :  

v i d in g  for con t i n u o u s  or interm i ttent opera- B,·ushes. floss holder attachmeut for tooth, 

893,274 
893,306 
893,334 
893,260 
893,408 
893,271 
893,326 
893,379 

t i on ,  b u t  i t i s  preferabl e that the source of Buc8", 
JR. ����o

o
n.; .' :  : : : : : : : : : : :  : : : :  : : :  : :  : : .' :  �g�:��� 

h e a t  be an i m p inging l ow - l u m i n o u s  flame. Buckle ,  suspender, F. A .  & J .  B.  Russ . . . . . .  803 .266 
C E " EN''[ PA V I N G .-R .  K rE SEllLING, A l ton a Bui lding construction . C. W. Fellgrell . . . . . . .  893,471 

m • Bung extractor, G. Spannagcl . . . . . . . . . . . . . . .  893,029 
( E l be ) ,  Germany. According t o  the present Bnrglar alarm , E . Reichenbach . . . . . . . . . . . . . .  893 . 374 
invention a layer of concrete or cement i s  e m- ��! ::�}�� :���:�: 'iia�co�tf°&nSter't i�g : : : : : : : : : �g�::�g 
p l oyed, w h i ch may be upon a second such Butter cutter, L. B. Larseu . . . . . . . . . . . . . . . . . 893,591 
l a yer,  gutters of U or V section ; and these ��m�, ��Wa r�'E�w�'���d: '801: ' .' .' .'  .' .' .'  .':.'. ':. : ��� :gn 
gutters are fi l l ed w i t h  some e l a s tic su bstance, Button,  l i n k  cu ff, F. R. Sta fford . . . . . . . . . . . .  893 . 1 09 
s uch as t a l' ,  mast ic-cemen t ,  or the l i ke.  F rom Cabinet,  k i tchen, H. & G. R. Harrild . . . . . .  893 ,492 

Cabinet sbeet metal ,  C .  D . Montague . . . . . . .  893,187 
t h e  w a l l s  o f  tbe gut ter pl'oj ect l u gs, w b ich are Cable r;,islng o r  separating device,  Gi l lesp ie 
s u r rounded by the con crete,  w h e reby t h e  gut- & Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  893 .3 19  

. . Can bod v-making machine. lock seam,  F.  
tel's are firmly h e l d  i n  p l ace m t h e matel' l a l .  Rudolphi  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893 . 102 
Th i s  applicat ion is a d i v ision of the one for- Call cap, 9. Lauterback . . . . . . . . . . . . . . . . . . . .  893, 1 75 

. t t d Cau for mI lk ,  etc . ,  F. P. Langfitt . . . . . . . . . . .  893 .254 
merl y fi led and for w h l cb a paten w a s  gran e I Can lock and covel', �'. KlosinskI . . . . . . . . . . . .  893,329 
to MI'. Kieserl ing. Call testing machine, Rud?lphl & Nelson . . . .  893 , 101 

Caps and hats,  foldlIlg VIzor for, 1. Rosen-
P R O C E S S  FOR PUR I FY I N G WA T E R  AND I feld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  893, 548 

SE. WA G E .-A .  E.  WOOL�', New Y ork, N . Y.  Th e ' Car. brake, A. H. Roger . . . . . . . . . . . . . . . . . .  " 893.376 
inventi on h a s  reference to t h e  p U l' l fi catlOn of Car coupl ing, R. G. Sh.allenberger . . . . . . . . . . . 893 .553 

Veeder 
Counters 
to register reci proca ti  ng 
movenlents or revolu­
tions.  Cut full size. 

Booklet Free 
VEE D E R  MFG. CO. 

18 Sargeant St. 
H artford, U o u n .  

Cyclomet.ers, Oclonteters. 
Tachontetc'I·,'it. Counters 
and li\i.ne Gastinas. 

Power " St " Fool and 
a r Screw Cutting 

AU�2t Lathes 
FOR FINE. ACCURATE WORK 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls ,  N. Y . .  U, S. A. 

We Design & Build Special Machinery, Tools, 
Dies, Noyelties and Metal 
Specialties of all descriptions 

Manufacturers of small articles 
in any quantity. Send sample 
or drawing f.or estimate. 

C H AS .  E. D R E SS L E R  & C O M P A N Y  
1 4 1 - 1 4 9 East 2 3 d  S t  • •  N. Y. City 

Established 1884 

GET INTO THE ALCOHOL 

I FLATIRON BUSINESS , 
Get the sole agency for your territ.ory for our 
self-heating alcoh o l  flatirons. Liberal Induce­
ments. Large comnlission. Satisfactory irons. 

NEW YOR K  FLATIRON COMPANY 
FLATIRON BUILDING, NEW YORK 

FOR 

G U N S M IT H S ,  TOOL 
MAKERS,  EXP E R I ·  
M E NTA L & R EPAI R  
WO R K ,  ETC.  
From 9-tn. to 13-in. swing. 
Arraneed for Steam or E'oot Power, VelOCipede 
Or Stand-up rrreadle. 
Send jor LatM Catalog. 

W .  F. & J N O .  BARNES CO. 
Established 1872. 1999 Ruby St., ROOKFORD, h.L. . . I Cal bumper, D. R. Saunders . . . . . . . . . . . . . . . .  893. 381 

water and sewage and m o re p a r t i c u l a r l y  to Ca r  door lock,  J. C,. Kmgston . . . . . . . . . . . .  : . .  893,248 
• • • 

1 • •  Car grain door, freight, 1.'. J. MacLaughlIn . 893, 001 P·pe·C ttl·ng d Threadl·ng Machl·ne t h e d l s m fect lOn of t b e l I q U I d by means o f  an Car, ra i lway,  Summers & Clark . . . . . . . . . . . . .  893.279 I U aD 
el ectrolyzed saline sol u t i o n .  A saline solution Car stake, S . Haley . . . . . . . . . . . . . . . . . . . . . . . .  893, 1 65 F or Either Hand or Power 
. . . . t t h  • Car stake,  W.  H .  Ten Eyck . . . . . . . . . . . . . . . .  893, 1 1 2  This machine is t.he regular band macbme supplied 
I S  p referab l y e m p l o,) ed as a ba SIS, btl e In - Car vent i l a t ing dC'vice, railway, F. B randt . . 893,433 :!\: �;k�d �:�nP������r;o��::haft, e tc., and 

ventor does n o t  l i m i t  h i m s e l f  to th i s  p a r t i cu l a r  Cars, metallic underframe for railway, H .  
machine o r  uken from i ts  base for 

appl ication . Tesseymun . , . . . . . . . . . . . . . .  � . . . . . . . . . . .  893 .282 use as a b:md lTl!l.cnine. Pipe M in. Carding machine, J. J . Wehinger . . . . . . . . . . . .  893,290 to 15  in. diameter handle J' easily in 
METALL i c H E A D  FOR VESSELS.-E. C. Case. See Bookcase. small room. Illustrated catalogue-

Casein ,  p l'oducing a horn-like substance fr6)m ,  price list free on applil'.ation. T H O R S C H M I DT, New York , N. Y. A p u rpose 
i n  t h i s  case is to provide a head p a r t i c u l a r l y  
a d a p t e d  fO J; o p e n  w ooden vesse l s ,  b u t  .w h i c h  i s  
equa l l y  appl icable t o  m e t a l  v e s s e l s  such as 
pails,  tubs, barre l s ,  a n d  the l ike, w h ich head 
i s  i n  two sections, n a m e l y  a cover section and 
a clamping hoop therefor,  t h e  sec t i on s  being 
p r i m a r i l y  formed from a s i n gle piece o f  metal 
sui tably struck u p ,  and w h ich i s  then c u t  a n d  
each section 'independen t l y  and ind i v i d ua l l y  fin­
i shed. 

P. W. F. G.  Betz . . . . . . . . . . . . . . . . . . . . . . . 893 , 1 29 T H E  C U RT I S  & C U RT I S  CO Casting apparatus, H .  G. Underwood . . . . . . . .  893,037 . 
Casting metals, Peters & Casl>ersson . . . . . . . . . 893,363 
Casting metals. apparatus for making molds 

for, A .  C. Brock . . . . . . . . . . . . . . . . . . . . . . . .  893 . 137 
,Cattle guard, W. E. Dement . . . . . . . . . . . . . . . .  893,059 
Cement grinding mi lls ,  pusber for, J. W. 

1'ullel' ,  Jr. . . . . . . . . . . .  . . . . . . . . .  "
'
" 893,236 

Cement spreading machine, I. Hewitt  . . . . . . .  893 , 168 
Centel'plece for dining tables, rotary, 1<. 

Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . 893.210 
Centrifugnl bmvls ,  liner for, F. Ljungstl'om . 892 ,999 
Cha i n ,  detachable, W. Hay . . . . . . . . . . . . . . . . . . 893,240 
Chain l ink  unit ing machine, E .  Cbi lds . . . . . .  893.226 
Cbair head rest, F. Ritter . . . . . . . . . . . . . . . . . .  893 .016 
Change receiver, Cowen & But t .  . . . . . . . . . . . . .  893,057 
Checkrein .  J. R. Griffith . . . . . . . . . . . . . . . . . . . .  893, 1 61 

1 1 ·inch Screw Gutting Lathe 
For foot or powpr 3.8 wanted. 
H:ls power cross feed and c�m-
���I(;�! ��f�rn foo��r�!? u�ifo� pr in ted m:l.tter. Descriptive 
circu l nrs upon request. 
Rockford Drill ing Machine Co 

Uocklord, 111. 
European Branch, 149 Queen 

Victoria St., London, E. C. CbimuC"y and ch imney flue; E.  G. Lei t h  . . . . .  893,528 Hard,vare. Christmas tree holder, E.  G. K i l le rbrue . . . . .  893 . 247 - ----------------------
LOCkING D E V I C E' FOR 'I.' H E  WELL-DOOR S 

Chuck.  dri l l . A . P. Morrow . . . . . . . . . . . . . . . . .  893,348 
C iga l·�tte box, II. J. Sch m idt  . . . . . . . . . . . . . . .  893,551 

01;' D U M B - WA I 'f E R S.-A . E .  Frs cHEu, New Cigarettes 'w i tb  mouthpieces, machine for 
Y k N Y '[be de 'ce I' S capa b l e  of bel'ng forming, J .  A. F. Reinecke . . . . . . . . . . . . . .  893,098 or - , " V I  . C lay p l'ess o r. m ixer, C. 1'. Schlickeysen . . . . .  893,385 
man i p u l a ted on any floor o f  a b u i l d i n g  for l ock- Cleaning fmplement,  M. I(uett ner . . .. . . . . . . . . 893,080 
ing t h e  cl osed w e l l-door o f  one floor w h i l e  un- ClOCk" � l u rm., W. Dupen, J I· . . . . . . . . . . . . . . . .  893 , 152 
lockmg t h e  same of another and VI ce v ersa, Closlug bOX , J . �f. Walcutt . . . . . . . . . . . . . . . . .  893. 040 . . I 

Cloc.t, l l l ll lDl l la ted ala l'm , F. Ischer . . . . . . . . .  898.506 

t h u s  rendering i t
, 

impossible for both doors to Cloth markel', W. F. Keller . . . . . . . . . . . . . . . . .  893.5 1 8  
Clothes drier,  J .  Heggen . . . . . . . . . . . . . . . . _ . . .  893 . 1 67 

be open or pa r t l y  o p e n  a t  the same t i me, there- Clutch, bydraul lc. A . C .  F. Dann· . . . . . . . . . . . . . 893,455 
by p reventin� draft i n  th e  wel l and conse- g����
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893,010 

q u e n t l y  red uc ll1 g the spread o f  fl a mes by wa y Hei'l'oci . . . . . . . . . . . . . . . . . . � . . . . . . ' . . . . . . .  893,073 
of the w a i t e r  well i n  case o f  fi re in t h e b u i l d in g  Coff� preparations, producing, J.  M. Herron 893,074 
. h' h tb d b · t · · l t d Coffll1 handle, E. C. Clark . . . . . . . . . . . . . . . . . .  893 .445 In W IC  e u rn  wal e l  I S  oca e . Coin delivery machine,  A .  IC Cross . . . . . . . . .  893,450 

B I N.-W. C. HonBs a nd F. "'. H O B B S  White Coke dl'Uwlng apparatus. F. H .  Dan iels, et al 893.453 . , Coke oven .  M. E. Rothberg . . . . . . . . . . . . . . . . . 893 .01 7  
Lake, S .  D.  The·  i m p l'o \'e m e n t  is  i n  bins ac  I ColI.r,  horse, E . L. Si l l  . . . . . . . . . . . . . . . . . . . . . 893 .024 
m ore especi a l l y  con s t l'u cted for hol d i n v n a i l s  Col la rs, sl ide band fOI · .  !". B. Gould . .  892,989 t:'J Columns .  vacuum clamplllg deYlce for stave, 
a n d  such l i ke b a rdw a l'e,  b u t  a l so a d a p ted a s  a G. W . LOj<gie . . . . . . . .  . 
convenien t mea n s  for calTy ing va riou s ot h e r Comb, O. P. Homeier . . . . . . . . . . . . . , . . . . . . . . . 
k inds of merchan d i s e .  The b i n  emboqies on e g���u�?lgl�
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or more t i l t i n g  pockets w h ich a r e  read i l y  acces­
sible a n d  may be l i fted from th e i r  seats f o r  
clean ing, refi l l i n g, and other p u rposes. 

N01'E.-Copies of any of tbese patents will  
b e  furn ished by M unn & Co. for ten cent� each. 
P l ease state the n a me '  of the paten tee, title  of 
the invention ,  and d ate of th is paper. 

Concent l'a t i ng  sol utions. appa1'8tus for, E. 
Monti . .  : . . . . . . . . . . . . , . . . . . . . .  , . . . . . . . .  . 

Concrete n lHI t i le  construct ion , centering for, 
W. S. K ing . . . . . .  . .  . . . . .. . .  . 

Concrete edge protector. E. F. Glock . . . . . . . . 
Concl'f'te structure, C. E . Spr inger  . . . . . . . . .  . .  
ConcJ'r-tp :;;tl'uc t ure, J .  H .  Sc-hlafl .y . . . . . . . . . .  . 
Convert ih le cha ir ,  O. L. Petel'son . . . . . , . . . . . . 
COllvf'.rer shuft coupl ing.  F. C. CaldwelL . .  . . 
Conveying- n pparatus,  R. A. Chambers . . . . .  . 
Cooker, h igh pressure steam nnd  water, W. 

G� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Copy holder, G. A. Rausch . .I I· . . . . . . . . . . . . .  . 

INDEX OF INVENTIONS C.ore-ventlng a ppa ratus, W.  E .  Cl i fford . . . . .  , 
Cork extractor.  W. W. Conner . . . . . . . . . . . . .  . 
Cotton pncker. E. B. Cass . . .  

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

July 1 4 , 1 908. 

Cotton' picker ' s  knee pad,  H .  Rolwl'tS . . . . . .  . 
Cover, F. Essmul lQr  . . . . . . . . . . . . . . . . . . . . . . .  . 
Cover opening device, T . P. Scul ly . . . . . . . . .  . 
Cra te, E. E. [i'lo l'a . .  . . . . . . . . . . . . 
Cuff hoWer, S. C. Dul'ham . . . . . . . . . . . . . . . . .  . 
C ll l t i va tol', .J. J. "McLean . . . . . . . . . . . . . . . . . . .  . 
Culttva tor, A .  C. Lodwig . . . . . . . . . . . . . . . . . .  . 
ClIltlvn tol', W. L. Paul . . . . . . . . . . . .  " . . . . . .  . 
Curd press and coolet·. J. Bl'ouwers . . .  ' . . . . . .  . 
Current d i rector. J. F. McEh·oy . . . . . . . . . . . .  : 
Current motor. J . W. Myel's . . . . . . . . . . . . . . .  . 

A N D E A C H B E  A R I N G T H A T  D A T E  CUI·ta iu  sUl>port. adj ustable, C. H. Newson . .  
Cushion, E. G.  Budd . . . . . . . . . . . . . . . . . . . . . .  . . 

[See note at end of Jist about copies of these patents . ]  B:���} ��'i��'��� ��l:ht
P& �'iC�;ll��;S' '

': : : : : : :  
Desk stand,  swinging.  W .  H .  Rey no1 < ]s . . . . .  . 
Detector ba l'. .T. S. Hobson . . . . . . . . . . . . . . . . .  . 

893 , 3()8 De"eloping machine,  S.  Evans . . . . . . . . . . . . . .  . 
89� . 366 Disinfectll lg apparatus .  J. R. Van Dyne . .  " 
893, 1 82 I DiSP���·hrt���a�� . ��l: . l�:I.l� �I�. ��.

d 
. .  t.

l
�� .I.

i
�:: . �: 893,096 DoOl' Ol>enel', automatic,  E. Siedle . . . . . . . . . .  . 

893,452 Door ch'eck alld spring, R. M. Mick . . . . . . . . .  . 
893,371 Door holder, J. W. Niday . . . . . . . . . . . . • • • •  _ • 

Acid,  making d ia lkyl barbitu I'lc, M. COnI'ad .  
Account keeper, G .  T .  Pine . . . . . .  , . . . . . . . .  . .  
Adding machine, C. O .  MapeL . . . . . . . . .  , . .  . . 
Advertising fan and score card, combined, 

H. M. Phlegar . . . . . . . . . . . . . . . . . . . . . . . . . 
Aerator, milk ,  D. M. Culve r ,  . . . . . . . . . . . . . .  . 
Lgricul tural implement fender, J. W. Raper. 

893.000 
893 . 242 
893.092 
893,359 
893,006 
893,328 
893.320 
893.272 
893 . 550 
893,095 
89a . 1 43 
893,224 
89a.483 
893.593 
89:3 . 569 
893,055 
89� . 1 45 
89�. 547 
893.469 
89:{ . 200 
893.576 
893.466 
893.091 
893,335 
893,361 
893,435 
89a.351 
893.350 
893 .537 
893 .050 
80� . 1 55 
893 ,293 
80�,264 
803 . 1 69 
893.062 
893,208 
893,355 
893,022 
893, 185 
893,009 

rr=:: HOW 

I I �n�nufacturers 
Can Increase Their Business 

Read carefully, every week, 
the 

Classified Advertising Column 
i n  the 

SCIENTIFIC 
AMERICAN 

Some week you will be l i kely 
to fiud an inquiry for ' SOUle­
thing that you manufacture or 
deal in . A prompt reply may 
bring an order. 

Watch it Carefully 

Door securer, Denny & Finney . . . . . . . . . . . . . .  893,463 
Dough sheeting macb ine. J. H. Mi tchell . . . . 893 .005 
Dl'8ftiug instrument, L. R. Lougbborougb . . .  893,085 
Drag, road,  F.  E. Ott . . . . . . . . . . . . . . . . . . . . .  893,259 
Driuks or  beverages, apparatus for the sup· 

ply of, J. Meyer . . . . . . . . . . . . . . . . . . . . . . .  893,343 
Dl'y ing appamtus feed mechanism,  H. Baetz 893 , 126 
Dust separating appal'atus, F. Mal·tln . . . . . • .  893 ,002 
Dye and making same, autbl'aceue, H . Wolt!. 893 ,412 
Dye and making same,  anthl'aCQUe, l\ L  H .  

Isler .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  893,50S 
Dyes and- making same, leuco compounds of 

vat, G .  Engi . . . . . . . . . . . . . . . . . . . . . . . . . . .  893 ,46& 
Dyes and their Ieuco bodies, making sulfur, 

Homolka & Weide . . . . . . . . . . . . . . . . . . . . . .  893,499 
Dyelug, A. SchlegeL . . . . . . . . . . . . . . . . . . . . . . .  893.384 
Eal'-ring, A. Balzer . . . . . . . . . . . . . . . . . . . . . . . . .  893,048 
Electric cables, clip for supporting J .  Caesar 89i�.438 
Electric c�rcuit controller, D. B. Sawyer . . . .  893,3&2 
Electric l ight ing system, J. F. McElroy, 

893,533, 893 ,534 
Electric machine, dynamo, G. S.  Dun n ,  . . . . .  893,223 
ElectriC machine, dynamo, H .  H. Ralston . . .  893 .370 
Electric switch , D. E. Gray . . . . . . . . . . . . . . . . . 893, 1 60 
Electrical conductor coupling, \V. C. I l u fe-

meister . . . . . . . . . . . . . . . . . .  . . . . . . .  893. 163 
Electrode, H .  S. Blackmol·e . . . . . . . . . . . . . . . . .  893. 565 
Electro-dynamic brake, F. "T.  New£'ll . . . . . .  ' 893,536 
Electromagnet, H .  W .  Cheney . . . . . . . . . . . . . .  893.3U5 
Elevator, G. H. Davidson . . . . . . . .  , . . . . . . . . .  ' 893, 456 
Elevator safety device ,  J. S. Muckle . . . . . . . .  893. 349 
Engine mal let ,  A. S. Liss . . . . . .  , . . .  , . . .  ' . 893', 255 
Engine sparking cut-out, internal combustion, 

F. W. Leitenberger . . . . . . . . . . . . . . . . . . .  . .  
Envelop, D.  E .  Davies . . . . . . . . . . . . . . . . . . . . .  . 
En velop machine, J. West . . . . . . . . . . . . . . . . .  . 
Envelop machine, W. D. Slater  . . . . . . .  " . , 
Envelop machine, W. E. Swlft . . . . . . . . . . . , . .  

893 .333 
893.227 
893.042  
89:; . 1 05 
893, 1 1 0  

Envelop machines, gumming mechanism for, 
Flagg & Smith . . . . . . . . . . . . . . . . . . . . . . . . .  892,985 

Excavating machine, H. · St,·om . . . . . . .  " . . . . .  893,898 
ExplOSive engine, C. R.  Greuter . . . . . . . . . . . .  893�323 
Explosive engine, C. E .  G oodrich . . . . . . . . . . . .  893,480 
Fabric preSSing device, E.  J.  Davis . . . . . . . . .  8D3,451 
li'abrics, machine for cntting float threads on 

fancy spot. C. W. Fulton . · . . . . . . . . . . . . . .  893,474 
Fan, OSCi l l at ing,  R. P.  Tbompsou . . . . . . . . . . .  893,034 
Fnre register, C. E. Gierding . . . . . . . . . . . . . . .  892,986 
Fastenec' , metall i c ,  G . W. McGill  . . . . . . . . . . .  893.352 
Fastening p i n ,  M. S. Karr . . . . . . . . . . . . . . . . . .  893 , 171  
Faucet, bas in ,  A .  Pickles . . . . . .  . ' . . . . . .  893,365 
Feed bag supporting attachment, F rey & 

McLaughl in . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  893,235 
Feed mechanism control l ing device, 'V . H .  

Stedman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Feed water heater, .T. Rosemeyer . .  " . . . . . .  . 
Fence post ,  H. 1\f, Fewins . . . . . . .  , . . . . . . . . .  . . 
li'ence tip, W. M. Birch . . . . . . . . . . . . . . . . . . . .  . 
Fender. See Agricultural  implement fender. 
1!�j]e or binder fOl' pape L' covel'ed bouks, pum-

phlets, etc. , F. IH .  Barnard . . . . . . . . . . .  . .  
Filing device, L .  Senge . . . . . . . . . . . . . • . . . . . . .  
FIliug macbine, J .  '1'. Moar . . . . . . . . . . . . . . . .  . 
Filter, J. 'T. H. Panl . . . . . . . . . . . . . . . . . . . . .  . 
F i l ter, centri fuga l ,  S. R. Belluny . . . . . . . . .  . 
Filter, continuous, R. Schorr . . .  , . . . . . . . , . .  . 
Filtering liquids and fluids, apparatus for, E. 

Gobbi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fire door releaSing device, J. V. \·Vise . . . . .  . . 

893,205 
893.377 
893. 156 
893,301 

893,421 
893,020 
893 , 18G 
893.360 
893.299 
893 , 104 
893,070 
893 .0n 
893 ,153 Fire extinguisher, H. W. Egglr-ston . . . " . '  . .  

Fire extinguishers, bottle holO i ng cage for, 
J .  F. Kelleher . . . . . . . . . . . . . . . . . . . . . . . . . .  893.078 

Fi reproof door, F .  Bogenberger . . . . . . . . . . . . . .  893 ,131 
Fish hook,  L. Y. W'ill iams . . . . . . . . . . . . . . . . . .  893.046 
Fisb hook, E .  H. Bu terbaugh . . . . . . . . . . . . . . .  893,304 
Fishing creel a t tachment, H. D, Jones . . .  , . . . 893 .50!J 
Floor dreSSing machiue, G. F. HalL . . . . . . . .  893 ,488 
Fluid pressllre brake, J . W. Cloud . . . . . . . . . .  893.307 
FluId receptacle, H. F. Call . . . . . . . . . . . . . . . . .  892;976 
Folding machine, cement ap.,::lj· ing, F. S.  Jen-
Forc�

i l
��:d l�

i
til�it��t��. : '0.' ·B.; ·E.�dg·e·s·. ·", : : : : : :  · 8��:��� 

F.orceps, obstetdcal, W.  B. D�wees . . . . . . . . .  893,464 
Fouudry molding machine,  J. R. Moorhouse . 893.346 
Fruit picker's belt ,  J .  M . Hepwortb . . . . . . . . .  892,991 
Fur skins, ornamenting, T. Rasmus . . . . . .  , . .  893,372 
FUl'llace, Richa rds & Miller . . . . . . . . . . .  89�, 1 96 
Furnace door, P. Lull . . . . . . . . . . . . . . . . . . . . . . .  893 . 178 
Furuace feeding apparatus, W. H. Bradley . .  893 .432 
Furnace regulator, E .  G .  Tilden . . . . . . . . . . . . . 893,284 
Furrow opener, C. S. I(emper . . . . . 893 ,520 
Fuses, torcb for Igult lng blast, J .  C l'aighton . 893,309 'I' g:�

e
e fpp��aru

O
s�

h�e, E.I' ·BO;;I·i�g·. ·. ·. · . ' ' '. '. ·. ·. ·. '. · · ���:��� Game coullter, 1'. E. Scot t .  . . . . . . . . . . . . . . . . .  893 .01 9 
Garbage recepta.cle, I I .  L. Schel ienbCl'g . . . . . .  89:3 . 267 

' gH�m �:r���·t1��IJJtfF����g�·J�: : ·�: · .'�: ���;�� 
Uhl in  . . . . . . . . . . . . .  . . .  . .  . 893 .557 

Gas engine, W. Ii'. Schleichter . . . . . . .  893 .268 
Gas engine, rotary, W. O. Covey . . . . . 8D3,056 
Gas, means for controll ing the tlow of, G .  G ,  

Kotbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gas mixer, A. L. Avery . . . . . . . . . . . . . . . . . . .  . 
Gas producer, E. N. Trump . . . . . .  . 
GEtS producer, high pressure, Noyes & ReevC'. 
Gas prodUCing, W .  B .  Dennis  . . . . . . . . . . . . . .  . 
Gas regulators, mercury sea l  fOI', C. P. Ken-

tou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gate, A. E. '1'uylor, et al . . . . . . . .  . 
Gate ,  R. M. Cox . . . . . . .  . . . . . . . . . .  . . 
Gea r, '., v� rtable speed transmission, H. D. 

W ilhams . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gearing, worm, E. E. Sw('et . .  , . . . . . . . . . . . .  . 
Glass fastener, E . T. S incock . . . . . . . . . . . . . .  . 
Glass molding machine, F. J. Houk . . . . . . . .  . 
Glass washing machine,  S. Evans . . . . . . . . . .  . 
Go-cart .  A. W. Mueller . . . . . . . . . . . . . . . . . . .  . .  
G rain shocker for harvesters, H .  C .  Gi Ip  . . .  . 
Granular material ,  apparatus for handling, 

O. E .  Goldscbmid t.  . . . . . . . . . . . . . .. . . . . . .  . 
Grass puller, Quack, Schultz & Neubauer . . . .  . 
GreaSing device, I. L. Overall  . . . . . . . . . . . . .  . 
G rinding attachment for lawn mowers. L. G .  

Haines , . . . . . . . . . . . . . . . . . . . . .  . 
Grinding attachment for lawn mowers, 

Blanch" & Rosen . . . . . . . . . . . . . . . . . . . . . . .  . 
Grinding machine, Ganigus & Spellman . . . .  . 
Guarded knife, N. Hughes . . . . . . . . . . . . . . . . .  . 
Gun,  trick , E. De Mou l i n  . .  , . . . . , . . . . . . . . . . .  

892 .996 
893.4 18  
893. 1 1 4 
893. 1 92. 
893,462 
893,521 . 
893 . 1 1 1  
893 , 449 
893.558 
89:1. 032 
893 .�m2 
893 .5 00 
893,06.3 
893.007 
893,476 
893.479 
893.552 
893,5:19 
893, 1 64 
893,302 
893 , 1 58 
893.588 
893,573 

Guns.  b inge pin for breakdown, O. W. 
Rlngqvist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  893,014 

Hammel' . drop, A. A. Ambler . . . . . . . . . . . . . . .  89�.561 
Hammock support. J. Locke . . . . . . . . . . . . . . . .  893.083 
Handle attachment, F. S. Stoddard . . . . . . . . .  8n�.275 
�:��l� �� ����,�� ��l\t JE. A-&eIB�'s�i�k : :  : : : : ��g�� 
Ha rvester and ::;hockel" corn, A. D. Dusen-

bery . . . . . . . . . . . . . .  . . . . . . . . . . .  8n:3 . � 13  
HeadlIgbt operat ing <levice, W.  H. Brown . . .  893 . 1 39 
Heating appal'a tus. r-Iectr ic ,  W. H. Ripley . . . 89� .0 1 5 
Heating system,  R. E. Atkinson . . . . . . . . . . . .  893. 1 24 
Heat ing systems: regulating, H. C. Mallory . 893,33D 
Heating systems. vncuum apparatus for 

steam . F. A.  Simonds . . . . . . . . . . . . . . . . . . . 893 .269 
Heat ing "e-ssel , electrical .  A. A. "'Va rner . . . .  893.209 
H i nge for screens ,  separable, B. B.  Higgin s .  8D2 .993 
Hingf' for w indow sa�hpR . etc . . l\L Rodney . .  89� . B94 
H luge, j<rav i ta t ing, E. J. Meyers . . . . . . . . . . .  893,003 
Holder, K Morell . . . . . . . . . . . . . . . . . . . . . . . . . . .  893,347 
Horse relp3sing device for vehicles, E .  Mar-

zinke . . . . . . .. . . . . . . . . . . . . . . . . . .  � . . . . . . . .  893 .342 
Horsehoof tr immer,  W, McGowen . . . . . . . . . . .  893,592 
Horsesboe, S. GOl'don . . . . . . . . . . . . . . . . . . . . . . .  893 . 481 
HOl'sesboe. detachable. '1'. P. Scully . . . . . . . . . 893,201 
Horseshoes, c reeper. H. F. Kuhlmann . . . . . . .  893 ,523 
Hose after the vu lca n i z ing  operation and for 

rewinding said wt'uppers on mandrels, 
machine for removing wrappers from, S .  

J .  Sill  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893.390 
Hose cl amp.  L. Husel' . . . . . . . . . . . . . . . . . . . . . .  893, 1 70 
Hose claml>. J. I'. Gel'o . . . . . . . . . . . . . . . . . . . . .  893.475 
Hose coupl ing,  F. C. St .  Onge· . . . . . . . . . . . . . . .  893 ,554 
Hose nozzle, H. E. McK echney . . . . . . . . . . . . . .  893. 1 89 
Hub, roller bearing, E. � f .  & H. Wolfeuden . 89R,4 1 1 
Hydrocarbon burner, C . A. yates . . . . . . . . . . . . 893 .550 
Hypochlorite solutions by electrolyt ic  meth-

Ods, manufactul'e of, W. P. Digby . . . . . . . 892.983 
I ncandescent mantIf' . F. Frowein . . . . . . . . . . . .  893,578 
Incinerator for ga rbage. excrement, etc. , E. 

F. Esperandie ll . . . . . . . . . . . . . . . . . . . . . . . . . 893,229 
I nkstand cover. C .  B. Lyle . . . . . . . . . . . . . . . . .  893 . 1 79 
I nsulator, A. R ich ll rd . . . . . . . . . . . . . . . . . . . . . .  893,265 
Insulator, electr ic  cahle- .  E. 1\f. Tompkins . . . .  803,285 
Insulation from caule�, cutting n i ppers fol' 

l·.moving. n. S. BOI'I< . . . . . . . . . . . . . . . . . . . 89�, 1 �2 
Internal combustion engine, A .  Sletten . . . . .  , 89� .02G 
I nternal combustion engine, C I'ouch & OhUl'cll 89�.058 
I n ternal combustion engiue, .T. A. TOrl'('ns . . .  8D� .400 
I ron-free varIable inductance, G. F. Mans-

bridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893 . 340 Jar opening wrench . Weisbeck & Jobnson . . . .  89�, 405 _ 
Jomnal bearing, '1'. H. Wilson . . . . . . . . . . . . . . . 893 ,4 10  
Joul'Ual box , G .  M. Washington . . . . . . . . . . . . . 893,404 
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Save Money 
in Your 

Life Insurance 
By Buying the NEW 
Low Cost Policy of 

The Prudential 
$ 1 9.08 per Year Buys 

$ 1 ,000 of Life Insurance 
at 'Age 30. 

Write Dept. 1 2 1  To-day for Rates 
at Your Age and Specimen 

Policy . State Occupation� 

EIGHTY MILLION DOLLARS 
. New Ordinary Insurance 

SOLD IN FORTY WEEKS 

The Prudential Insurance Co. of America 
Incor porated as a Stock Com pany by the 

State of N ew J ersey. 
JOHN F. DJ!.YDEN. Home Office ; 

Prest. NEW 4.J!.K. N. J 

Proved Best 
BY 

E v e ry Test  

Mullins 
F i re p roof  
W indow 

is absolutely fireproof and actually does 
what no otber window can do-it stands 
every test. 

Ask for an Estimate 
or write for onr convI ncing catalogue. 

THE W. H.  M ULLINS CO. 
203 Franklin Street. Salem. O. 

We :1.180 m:lke e\'en"thing- i n  architectural sheet 
metal work-st:ltu�rYI �k:y l ight!\, wrought iron 
grilles, cornices, el�. l :>Q-p:\ge catalogue of 
stock designs on request. 

How to Construct 
An Independent Interrupter 

Kaolin, clay, e t c . , df'colorizin g ,  K.  Langen-
beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

K i l n  a p p a r a t u s ,  W. T. B l a c k  . . . . . . . . . . . . . " 
Knit ted f a b r i c s ,  m a n u fa c t u r i n g ,  H .  L. N e l k e. 
K n i t t i n g  machine, Ie H. '"vb i t e . .  . .  
E.DOb, i l l u m i n a te d  door, J. \V . L i n d  . . . . . . . .  . 
Knob mech a n i sm, e l e c t r i c a l l y  i l l u m i n a ted 

893 . 590 
892,975 
893 , 356 
8G�,�07 
893 , 082 

door, Williams & Spi ke r .  . . . . . 893 , 2 1 4  
Label c u t t i n g  a t t a c h m e n t  f o r  boxps, M .  

Strickler . . .  . . . 893,276 
Labe l i n g  macbine, bot tle,  E .  E rmold . . . . . . . .  893 , 3 1 7 
Ladder, W. J. Cooper . . . . . . . . . . . . . . . . . . . . . .  892. 980 
Ladle d a u be r ,  C .  B a t·tholom a i ,  e t  a l . . . . . 8V3 , 4 2 �  
L a n te r n  holde L' ,  R .  H a rrop . . .  . . . . . . . . . .  893 , 49-1 
L a s t  for molded foot we a r ,  1\1. C .  C ht t·k . . .  893. 568 
Lasting m a c h I n e ,  S.  W . Ladd . . . . .  : .  893 , 3 3 1  
L a s t i n g  m a c h i n e ,  G .  ,\V .  C a r'tel' . _ . . . . . . . . 893 . 4-1 0 
Latcb, g a t e ,  O. L . & A. B. C a l k i n s .  893 . 439 
Lev e li n g  inst rumen t ,  J. A. M i n E-u u . . . . . .  893 . 3 4 -1  
L i n e  c u t t i n g  devire,  H .  A .  K u llze . . . . . . . . . . .  893 , 1 73 
Liquor casks w h ich b a ve been once used, re­

coveri ng Sl) ir i ts from i n ternally cha l'rrd, 
L . Lange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -893 . 253 

L
i
qUo;�eil�t����: . .  ��� . .  ����l

�
i��.

t ��I� . . :�' . . . �:I: 893�358 
Loa d i n g  a n d  u nloading mecp a n i s m .  J. C .  

Slocum . . . . . . . . . . . . . . . . . . . .  . 
Loadin g a p p a r a t u s .  W. M. Hansen . .  
Lock, K .  N .  C a t b e l· . . .  . . . . . . . . . . . . . 
Locomotive,  �V a l l  & Feigh t n e r  . .  

8G3 . 027 
8G3 .491 
8�3 .442 
893 . 0 4 1  
8V3, 2 1 1  Locomotive lm fIer bea m ,  C .  T .  �Ve s t l a k e  . . . .  

Locomot i ve n umber p l a t e  a n d  h o l d e r  therefor, 
J .  K.  Lape . . . . . . . . . . . . . . . .  · . .  893 ,526 

Loom \va r p  stop-motion.  A .  E .  Rhoades, re-
issue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 , 830 

Lubr i cator.  See Force-feed l u b ri c a t o r .  
Lubric a t o r ,  B .  1 .  Head . . . . . . . . . . . . . . . . . .  · · ·  893,496 
M a i l  bag del i vering a n d  rece i v i n g  apparatus,  

T. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893 ,45 1 
M a i l  rece i v i n g  a n d  d e l i v e r i n g  a p p a r a t u s ,  T .  . 

I(eepfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
M a i l  sack delivery a ppa ra t u s .  C. B. Brya n t . 
M a n i c u r e  impleme n t ,  T. � l i 1 I e r  . . . . . . . .  . 

893 . 5 1 5 
893 . 1 4 1  
893,004 

M a n i fo l d i n g  b i l l  a n d  envelop, combined, J.  
H .  Shaw . . . . . . . . . . . .  . . . . . . . . . . . . . . " 893 , 202 

M a n ure fork or c a n i e r ,  L. K n i fff' n  . . . . . . . . . .  893,251 
Ma ssage devices,  c u p  or b e a d  for, C. M .  

S'if'i)el' t ,  J r. . . .  . . . . . . . . . . . . . . . 
M a tcb hox.  A. B . Spanglpr . . .  
1\ l a tcb hox bolder,  W. M .  C b a t a rd . . . . . . . . . .  . 
M('('h a n ical  movemen t ,  G. E . G n y  . . . . . . . . . .  . 
)Iceh a n i c a l  moveme n t, R. 'r. Joh nston,  

893 . 2�5, 
1\1('ch a n i c a l  movemf'n t ,  F .  H .  M i l l s  . . . . . . .  . 
i\£ p t a l  flu t i n g  m a c h i n e .  Schoenhorn & O v e r t o n  

893 .021 
893 . �n4 
893 .225 
893, 068 

893 . 246 
893 . 258 
893 , 0 1 8 

M e t a l  p i pe a n d  m a k i n g ,  flanged, L. H .  
B r i n k m a n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  893 , 434 

Met a l  v a l u e s  from sol utions, recove r i n g ,  "T . 
A. Hendryx . . . . . . . . . . . . . . . . . . . . . . . . . . . .  893 . 581 

Metal·working tool . A. L. Godda rd . . . . . . . . . .  893 . 07 1 
)let a l 1 l c  t i e  a n d  m i l  fastener,  S h a w  & Boser 893, 388 
M i rror. sh a v i ng ,  F. E. N e u m a n n . . .  893 . 357 
� I old� r ' s  fla s k .  G. H .  Kr�mer . . . . . . .  893,252 
Multi phone . K .  M. rr u r n e i' . . . . . . .  893 . 286 
Music leaf t u r n e r ,  .T. H. B u e t t n e r  . . . . . . . . . .  893 .437 
:'Il uslc sheets, soool fol' .  G.  H . Davis . . . . . . . .  89R . 57 1 
M u s i c  t u rn e r. H .  G u t h . . . . . . . . . . . . . . . . .  893, 486 
:\ l u s i c a l  device pneuma t i c  a pp a r a t u s .  R .  A .  

Gaily . . . . . . . . . . . . . . . . . .  893,579 
)Jusical  i n s t r umen t ,  a utoma t i c .  S .  A . S w a n -

son . . . . . . . . . . . . . . . . . . . . . . . 893 , 280 
M u s i c a l  i n strume n t ,  mech a n ical , R. .T . 

Prettie . . . . . . . . . . .  89� . 263 
Nebu l i zer,  R. R. McG I'('g'or . . . . . . . .  893 . 35'" 
Nf'ga t i v e  w a s h i n g  df'vicf',  .T . H. R u bcn k ing , 

.Jr. .. . . . . .  . . . . . . . . . . . . . 893 . 1 03 
N u t  lock,  F l e tcher & Hockel' . . . . . . . . . . . . . .  893 . 066 
Nut lock, A .  K u n a n  . . . . . . . . . . . . . . . . 893 .081 
Nut lock, J .  H .  B u r l'ows . . . . . . . . . .  893 , 567 
O i l  bu rll C' r .  W. C . K i t·ch hoff . . . . . . . . . . . . . . . .  8f'1R . 1 72 
Oil c u p ,  n u t o m n t i c .  E . . J .  G l'a n t  . . . . . . . . . . .  89:{ . 482 
O i l e l·.  wbeel fiangp . Ji'. G. P h i l l i p s  . . . . . . . . . .  8V3 . 1 9� 
Om('ga - h a l o�e n - m l'tll\'l a n t h raquinollE' com-

pon n d .  M. H .  I s l f' r  . . . . .  . . . . . . . . . .  . 
O p t i r n l  tf' s t i n g'  i l l � t l'un1f' n t .  .T . F . FOI ·t"h . .  . 
Ore c l'ush i !l !;,  m a c h i n e .  F. M. Pettl' n g i l l  . . . . .  . 
O re d r i e r .  n. T. M a c Lf'od . . . . .  . . . . . 
O re g r i nd i n g  m i l l ,  C. D . McLu re . . . . . . . . .  . 
O re t rea t i n g'  appa ra t u s .  D . N. Hood . . . . . . .  . 
O re s .  t l'('a t i n g  sulfif1 .  W. A. Hendryx . . . . .  . 
O r,l! u n  a c t i o n .  reed.  G. PNl 1 ( > l' . . . . . . . . . . . . .  . 
)a c k age open e r .  H. W . "�·f'ste !'l)f'I'.I! . . . . . .  . 

P a c k a ge t �' i n g  d e- v i ce .  H .  L. French . . . . . . .  . 
P a c k i n g- r i n g .  m e t a l l i c .  C. W. Cu rter . . . . . .  " 
P a d l o c k .  C. A. E l' i c h son . . . . . . . . . . . . . . . . .  . 

8V� . 507 
89� . 232 
89�.540 
893 . ��8 
8n� . 5�!) 
89� . 24:� 
8n�. fi8() 
89� . �r.2 
8n� . ()4� 
8WL2 �4 
892 . n78 
893 , 3 1 6  

Papf'1' hagS! a n d  o t h e r  a rt i c l e s .  bolder for, 
E. C. L a i rd . . . . . . . . . . . . . . . c . . . . . . . . " 893 , 524 

Paper c u t t i n g  a n d  fold i n g  m a c h i n e ,  T. L. 
B m n n e n  . . .  . . . . . . . .  . . . . . . .  893 . 1 36 

Papf'r c u t t i n g  m n c h i n e ,  power :l c t u a t f' d .  S. A . 
Hand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Pen , rul i n g ,  L. W. 1\la l 1 o l'Y . . . . . . . . . . . . .  . 
Pt>ne i l ,  R. P rombergf'l' . . . . . . . . . . . . . . . . .  . 
Pel 'Col'a t l n g  m a c b i n e .  J. C. Ba rcluy . 89 � . 4 1 9 .  
P f' I' mu t a  t i o n  lock.  S .  S p r u n g'  . . . . . . . . . . . .  . 
Phonog r a p h ,  O. F. Fa l k  . . . . . .  . 
Phonogl'a ph . C. & W. Tho m a  . . . . . . . . . . . . .  . 
Photogra ph i c  devi cf', G . ' \V. S t f' n h l ' l 1 �nll . . .  . 

893 . 1 66 
89�. ()86 
89� . �67 
89� . 420 
89� .273 
893. 2�0 
89� . 28� 
893. 39r. 
893 , 542 Photogra p h i c  posing" d e v i C'f'. F. W. r .  Poh l f' . 

P i a nos. f u l c r u m  ba r for phl�·(,I ' .  C. E .  
PT�'OI' • • .  • . . . . • . • . 8f'1R .01 2 

P i a n i s s i m o  df'l' i c f' .  J. C. T-l a g'f'." . . . . . . . . . . . .  893 . 487 
P i c k l i n g'  a n d  t i n n i n g  a p p a l'a t u s .  ('on l i n u olls , 

H . .T . SCHnion . . . . . . . . . . . . .  8V3 . 383 
P i n .  Ref' F �_ I � t p n i n g'  11i n .  , 
[ ' i n  a n d  t h e  l I ke .  C. H. r, i ffonl . . . . . .  8tl3 . 237 
Pistons. m e a n s  fot' control l i 1 1 g- t h f"  st l'okC' o f  

fl u i d  ollo rnted . . T .  W. Sm i th . . . . . . . . . . . . 8V3, 3V3 
P l a u t  . (lI"Otector.  M . . T .  C n l'l l t be,'s . . . . . . . . .  89�.441 
Pl a n t  spn cf'l', F. F. . Newlon . . . . . . . . . . . . . . . . . 893 , 1 90 
PLant('r and fert i l i ze r  d i s t r i b u t e r .  com b i n C'd 

seed , "r. A .  H i gg� . . . .  . 
P l. a n t(' r ,  corn . L. D . Rf'n1wl' . . . . . . . . . . . . .  . 
P l a n tpl' .  potato.  E. F. S p i n n (' r  . . . . . . . . . . . .  . 

89�. 584 
89� . 426 
8V3 , 395 

Planters. p u m p k i n  seNl a t t a c h m e n t  for, .T . 
S. C rouch . . . .  . . . . . . . . . . . . . . . . . . . . . .  893 . 3 1 0  

Pla t e  lifter,  O .  E. P l e m o n  . . . . . . . . . . . 893, 541 
Pl a t form o r  inclined plane.  m o v i n g ,  J .  M. 

Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
P l o w  . .T. F. S n i d e r  . . . . . . . . . . . . . . . . . . . . . .  . 
Plow, C. R. !Ja v i s  . . .  . .  . . . . . . . .  . .  
Plow, J .  H .  & V .  A n s h u l'n . . . . . . . . . . . . . .  . 

8V3 . 574 
89� . 1 06 
89� . 3 1 1 
893. 4 1 7  

Plows. r i d i n g  a t t achmpnt for w a l k i n g . F .  
O .  Norton . . . . .  . . . . 893 . 1 V1 

Plug fbr m o u nted color cuts,  I'rgistf'l',  FT .  
H . PMtet· . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8n�. 1 f14 

Poo k e t  f"stenor, H. Foster . . . . . . . . . . . . . . . . 89� . 2�� 
Poc k e t .  safe t y ,  J .  B .  yan Pel t . . . . . . . . . . . .  893 . 40� 
Post h o l ('  d i g� (' r .  K ra m C'1' & K a u f m a n n  . . . . .  893 . 079 
Posta l card d i sn('n s i n ,l!  lll H ch l n e .  coin COI1-

t !"O I l e d .  H .  H. & H. C.  H a r ri s  . . . . . . .  89� . 49� 
Po \\.(' I' t r a n s m i ssion . J. L.  v\T i l l i a m s  . . . . . .  893 , "'O!J 
PO\\,f'1' t l' n n s m i � s i o n  mf'cll a n isru . v a r i a h l E>  

speed . H .  Casler . . . . . . . . . . . . . . . . . . . . .  893. 1 44 
POWf'1' t r a n s m i ss i o n  m('cb a n i s m ,  vfl l ' iuhl(> 

speed . C .  G.  AbIJot . . . . . . . . . . . . . . . . . . . , . 8V3 . 4 1 6 
PI'f'C' i o n s  Im�t a l s  f !'Om sl i lll(\� . �l p p a r a t u s  fol' 

the- recov('ry of. A . J. Forget . . . .  �!)� .472 
P r('ss('s. p a pC'1' ga�e for, .T . R .  Howa rd . . . .  R!l:�. !,,)R7 
P ru n i n g  sh{'a r s .  S i egel & Becker . . . . . . . . . .  Fm� . 02:{ 
Pl1mp, J. T. Ramsden . . . . . . . . . . . . . . . . . .  p.n�. !,,)"' :1 
P u m p ,  a l l'.  G. P. A bonl . . . . . . . . . .  _ . . .  892 . 914 
P u m p  for i n fl a t i n g  pneu m a t i c  t i res,  O .  

V a d a m  . . . . . . . . . . . . . . . . . . . . . . .  . 
Pnmp, l u h " i c a t i n g ,  J. S .  W a rd . . . . . 893 , 1 1 8 , 
Pump, rotary.  L. D a n i e l s  . . . . . . . . . . . . . . .  . 

893. 0�8 
893, 1 1 9  
893, 454 

Pumps, p a c k i n g  ring for rot ury , J . A. 
T raylor . . . . . . .  , . . . . . . . . .  893, 1 1 3  

Pumping o r  s u c k e r  rods, device for detach-
i n g  and a t t a c h i n g  t h e  sec t i o n s  of,  
R .  C. G auer . . . . . . . . 8V3 , 3 1 8 

PunchC's. c e n t e r  a n d  feed g u i d e  for, O. L. 
Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Punching m a ch i ne, C. R. G e t h (' r  . . . .  . 
P u n c b l n g  m a ch i n e .  J. L. B e r n a rd . . . . . . . . 
R�lce course b U l; r i e l'.  A .  F. D a �rton . . . . . . . .  . 
R a d i a t o r ,  h o t  w a t e r ,  C. H. B u rton . .  . 
Ra i l  j o i n t ,  G. Ely . . . . . . . . . . . . . . . . . . . . . . .  . 
R a i l  j o i n t ,  J. Daugh e r ty . . . . . . . . . . . . . . . . . . 
R a i l  j oi n t , . C. A. Dyer . . . . . . . . . . . . . . . .  . 

893.427 
893 . 069 
893 . 428 
8V3,461 
893 . 1 42 
893 . 3 1 5  
89� . 460 
893 , 575 

R a i l w a y  const r u c t i o n ,  elevated,  C . r.r. TIur-
In SCIENTIFIC AMERICA N SUPPLEMENT . 1 6 1 :>. vey . . . . . . . . . . . . . . . . . . . .  893 . 4 95 

A. Fredenck Colli n s  descri bes ful l y and clear l y WI t il R a i l w a y  c ross t i e ,  C a h'i n & B p l l  . 8!J3 .051 

th e h e l p  of J;?:ood drawings hoW' an 1 Ddependent m ul ti pl e R a i lway cross tie,  J. B. K e l l ll(,Y · 893 . 32 7  

Int err upt er may be const.ruct ed f o r  a large ind uct I on Rn ! l way c ross t i e ,  composi t (' .  M .  li' . Bonzano 89:l . 4:30 

COIL R a I l w a y .  p l e a s u re ,  A. Bragg . . . . . . . . . . . . . .  8!J3 , 1 35 
This articl e  shoul d be rea.d in Cunnect i on w itb I Ra i l w<lY t if' ,  B . A .  S t e i n k e  . . . . . . . . . . . . . . . . 893 ,030 

Mr. Col l ins' arti cle in �CtESTIFIC A.M ERICAN SUPPLE- . Ratche-t w l'f'nch , reversible,  .T. M. Reams . . 893 . 097 
M ENT, 1 60:5, h Ho,"v to Construct a 1 00-111i le  Recepta cle fi l l i n g  m a ch i n e .  Hey & B ra u ll . . . . 893 ,583 
Wirel e . s  Telegraph O u t fi t . "  Refrigerntor c a tcb , C .  W. C l n r k  . . . . . . . . .  892,979 

Each � u pplement costs 10 cents ; 20 cents for tb e Refrigerat i ng m a c h i nes, expansion reg u l a t o r  
two. O r d e r  from your newsdealer o r  from tor, O. E. L('vi l l y  . . . . . . . . . . . . . . . . . . . .  893 . 1 76 

MUN N « CO.,  3 6 1  Broadway , New Y ork �:��f:�t�r:"hW�' :. . , �it l?';;����� . : : : : : : :  : :  : :  ���;�i� 

entv 
Million 
Voices 

A PER FEcr understanding hy the puhlic of the man­

agement and full scope of the Bell Telephotle System 

can have hut onf effect, and that a most desirable cne 

-a marked hetterment of the service. 

Do you know what makes the telephone 
worth while  to you-j ust abou t the most 
indi spensable t h i n g  in modern l ife ? 

It i sn ' t the circuit  of w ire that connects 
your i nstrument w i t h  the exchange. 

It's the T'Wetlty Million Voices at the other 
end o/ the 'Wire on e<uery Bell Telephone ! 

We have to keep them there, on hair  
tri gger, ready for y o u  to call them up, 
day o r  night--downtown, u p  i n  Maine, 
or  out i n  Denver. 

And to make the telephone system use­
ful to those Twenty M ill ion other people, 
we have to keep you alert and ready at this  
end of the w ire. 

Then we h ave to keep the line in order 
-8,000 ,000 m i les of w i re-and the central 
girls  properly drilled and acco mmodating 
to the last degree, and the apparatus up to 
the h i ghest pitch of efficiency.  

Quite a j ob, all told. 
Every telephone user is  an important 

l i n k  in the sy stem-j ust as i m po rtant as 
the operator. W i t h  a l itt le  well mean t 
suggestion on our part, we believe we can 
i m prove the service-perhaps save a second 
on each call. 

. 

T here are about six billioll cOllnectiolls a 
year over these l ines. 

Sav i n g  a second eac h would mean a tre­
mendous time sav i n g  to you and a tremen­
dous sav i n g  of operating expenses, which 
can be applied to the betterment of the 
service.  

The obj ect of this and several succeed­
i n g  adverti sements is  not to get more sub­
scribers. I t  is to make each one of you 
a better l i n k  i n  the chain. 

First, give " Central " the n u mber clear­
ly and be sure she h ears it. Give her full 
and clear i nformation in cases of doubt . 
She is there to do her  utmost to accom­
modate you . 

N ext, don' t grow fretful because you 
think she represents a monopol y .  The 
postmaster d oes, too, fo r the same reason. 

The usefulness of the telephone i s  its 
uni<uersality , as one system . Where there 
are two systems you must have two tele­
phones-and confusion. 

Remem ber, the value of the serv ice l ies 
in the n umber of people y o u  can reac h 
'Without confusi on -the promptness with 
which y ou get your response. 

So respond qu ickly when others call you, 
beari ng i n  mind the extensive scope of 
the service. 

The constan t endeavor of the associ ated 
Bell companies, harmonized by one policy 
and acti ng as one system, i s  to give you 
the best  and most  econom ical managemen t 
human ingenuity can devise. The end is 
efficien t service and your attitude and that 
of every other subscriber may hasten or 
h inder i ts accomplish melJt. 

Agi tation against leg i timate telephone 
business-the kind that has become almost 
as national i n  its scope as the mail serv ice 
-must di sappear with a realization of the 
necessity of universal service. 

. American TelePhon:&. . 
Telegraph Company 

And Its Associated I · . One Policy-One System 
Bell Companies . , Universal Service 

.... 
UNITING OVER 4.000.000 TELEPHONES 

DURYEA'S BUGGYAUT I A U T O lll 0 B I LE S  ( n ew ) ,  h i g h  g " ade, can be 
. bo,ugbt from us pOS Itivel y  c b eaper than lDanufn�turers' 

. . . pnces. We buy for SpOt casb. ; wondel'tul wbat ready �fI!t 2-cyhnder, 2-cyc1e. au_ , m oney wi l l  do.  W e  apply and cany nUL the same ar�m-• cooled, .12 H. P. All ment relati ve to second-hand cars. You cannot afford . I) spe�ds dlrect. No gears, to overlook our offers. Send for J i at. A lsu ask for our .. __ chains, cams, pumps, new 1 000page catRlo� n umber 129 on suppl!eb. You wi l l  
bel ts, c l u t c h e s  nor . be agreea �ly surprised with t ll e  figures and certai n l y  . '-' ropes. No troubl

'
e. s�tlsfied wi t h  t h e  JZ.o( .d 8. F o r  reduct i o n s. m th e price o f 

CHAS S . tl�es, the best quahty of fre�h g-uods, we bave no equal. • • DURYEA, Readmg, Pa .{) '!'tmes Sq uare A utomobile Com pany. lar�est d ealers i n  
",.. new and second band automobIles in the world , 1599 

Broad way. New York ; 1332 M ichi gan Ave .. Chicago . TIL 
ELECTRIC LAUNCH MOTOR. - THE ROTA RY PUMP� A ND E N G I N E S deSign In thiS papp.r IS for E\ motor of unusual sim plici ty . . .  . . of construCl J on. wbicb can easIl y be built by an amat eur Th eir Or�ll�D and I?evel.opm ent.-An l;m portant series of 
at �mall cost . It is inten ded for a. boat o f abo ut 24 feet papers jZ.lVI D� a b ls�orl cal r�sume 01 tb t:: rotary p u m p 
over al l and 4 feet 6 inches beam, draw in,lZ' 18 incb es and �d en:ZlD� tro m 1588 and I I ! ustrfl.ted w.lth clear draw­
iR  capable of propelling such craft at a speed of 7 m i les ! lugs sho\Vm� t � e  constr�ctlOn of vari O us fo.rms �f 
pe r h ou r. ll l ust rat,eJ with 21 cuts See S(,lENTIF�C ,?umps and engmes. 38 I l lustrat ions. C�)Dta11l ed III 
A M ERICAN S!]PPL"" ENT. No. 1202. Price 10 e.ents by I �UPPT>E"ENTS I I  U I I ,  1 t 1 U, 1 1  1 1 .  Pri ce 10 cents m al l. t rom tbls O ffi ce ann from all  n ewsdeal ers eaCh. For sale by MUDn & Co. and all newsdealers. 

Spec ia l  H igh G rade 2 Cyc l e  
2 H .  P. Marine Engine $43 
With complete outfit ready 
to install in  "your Launch, 
Rowboat o r  Canoe. Larger sizes at 
proportionately low prices. . P rompt 
delivery and satisfaction guaranteed. 
Calalo� FREE. 

TilE INYI NtIlH,E illOTOIl CO. 753 Washington Street , t:l!l engo, I I I .  

THE REVOLVING SWING 
. The hit o f  the day. Noth i n g  J i k e  
i t  e v e r  s e e n  before. A consta nt sonrce 
of pleasure and healthful exercise 
for every member of the family W i th 
its balan c i n g  device two persoJns of 

." u n equal weight can make it revolve 
easily or one person can el ljoy i t alone. 
Strong.  suhsu\ n tial ; accidents i m pos­
si lJle. Write for l i terature lLDd prices. 

TlEVOLVING SWING CO. 
418 Laelcde R1dg. St. ',oul!!, Mo. 

D O  YO U WA·N T C O O D � 
I N FO R M AT I O N  C H EA p · "  • 

Write to us and we will refer you to a'SCIENTIFIC AMERI­
CAN SUPPLEMENT that will give you the very data you need . 

SCIENTIFIC AMERICAN SUPPLEMENT articles are written 
by men who stand foremost in modern science and i ndustry. 

Each SCIENTI FIC AMERICAN SUPPLEMENT costs only 1 0  
cents. B u t  the i nformation it  contains may save you 
hundreds of dollars. 

Write for a catalogu e of SUPPLEMENT articles. 
nothi ng . . 

Act on this suggestion ! 

M U N N  . & C O M PA N Y  

It costs 

36 1 B roadway,  N ew York 
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Classified AdvertOlsements Inqniry No. S7'Z9.-Wanted a machine for manu- Revolvers, barrel catch for, E. L. Dur· 

facturing berry-crates complete. ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

InqlJiry No. S731.-Wanted a rice mill or huller Rock!ng chair, A. W!,Illler, J� . .  : . . . . . . . . .  . 
893,465 
893, 289 
893,108 Advertising in this column is 75 cents a line. No less 

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

READ TH[S COLUMN CARFJFCLLY.-You will find 
inquiries for certain classes of articles numbered in 
consecutIve order. If you manufacture these goods 
write us at once and we wil l send you the name and 
address of the party desiring the information. There 
is no charge for tbis servIce. In every case it is 

necessary to give the Dumber otO th e inquiry. 
Where manufactu�ers do not respond promptly . the 
inquiry may be repeated. 

MUN N & co. 

B U S I N ESS OPPO RTU N IT I ES. 

WANTED.-Useful Novelties, practical tools. labor 
saving devices for use in ahtpptnliC and packing depart­
ments. Any flood articles wbicb win facilitate ship­
plug. packing or branding goodB. Address B. & S. Co., 
Box 773, New York CIty. 

I nquiry No. 8607 .-Wanted to buy an electric 
incubator. 

PAT E N TS F O R  SA L E .  

that delivers the rice entire and separate from the Rocl�lllg hC!rse, travelmg, S. Spam . .  : . . . . . 

hUll. Rollmg mIll manipulator, F. C. Blggert, 
Inquiry No. 87'34.-Wanted to buy fusible metal ! Root

r
j,r��k�i:: ' E: ' 'G: ' 'Appi�i�� : : : : : : : : : : : :  

WhICh melts at 165 degrees, similar to that nsed by I Rotary cutter, J. B. Cantwell . . . . . . . . . . . •  
manufactur�rs of automatic sprinkler heads, a]sQ who Rotary engine, W. G. Macomber . . . . . . . .  . makes the oIsk8 used to keep the head normally closed. Rotary kiln, W. R. Warren, reissue . . . . . .  . 

Inqo iry No. 8'3�.-1i'or parties makin!! a still for . Rotary machine, J. Grindrod . . . . . . . . . . . . . . 

the purpose of extractmg alcohol from saw-dust. Rotary .motor, A. White . . . . . . . . . . . . . . . . .  . 

893,429 
893, 123 
892,977 
893 . 1 81 

1 2,831 
893,485 
893,045 

Inquiry No. S7'36.-For manufacturers of machin- Rule and try square, combination, C. A. 
ery for making matches, also machinery for making Ely . : . ;, . . . . . 'r' " • • • • • • • • • • • • • • • • • • • • • •  893 , 061 purses and hand bags. Rule, fo�dlng, W. Turner . . . . .  �: . . . . . . . . . . . .  893, 035 

I 
• N 87'37' F f ct f b '  Sack filhng apparatus, C. E .  I,eeran . . . . . .  893,516 

eryn1�1�akig� tooth:bru�h:;nt!t:Vi::
e��sh�:'c g�: Saddle, pa.«;k, K. �". S�haller . . . . . . . . . . . . · . . . . 893, 199 

vanized water buckets. locks, nibs and holders. Saddle spl lng, D. S. Troxel . : . . . . . . . . . . . . .  893,401 
Inquiry No. S7'3S.-For p a r t i e s  manufacturing ��i�h

b
�.fH:e,

pr
cf:{.k�· &

W
'tJ:��i�t ' : : : : : : : : : :  ���:��� casein cement. I Sash cord or chain holder, G . . H. Part�('r . . . .  893,01 1  

InquirY No. 87'39.-Wanted machinery t o  make Sash lock, window, H. Rentner . . . . . . . . . .  893 . 1 95 
pencil and pen retainer made of �pri.ng wire. Saw guard, J. Murray . . . . . . . . . . . . . . . . . . .  893,087 

Inquh'y No. S7'4Z.-For manufactnrers of water Saw set, W. A. Wood . . . . . . . . . . . . . . . . . . . .  893 , 1 2 1  
still. also of thermometer tubing. Saw set and swage, F. Brunett . . . . . . . . . . 893 , 1 40 

Inquiry No. S7'43.-Wanted to buy a machine to �aw tool, T. Olsen . . . . . . . : . . . . . . . . . . . . . .  893,094 
make macaroni, spaghetti "nd vermicelli to tUrn out cale, computing. J. H. Remh.ardt .  . . . . . . . R93 , 099 
100 Ibs per day of each by hand power Scales, da.h pot for, Schulz & Slhler . . . . . . . . 893.386 . 

. . 8 ' 
. . Scissors OL' shears, L. E. Kennedy . . . . . . . . .  892.995 

InqU IrY No. 7'''4.-Wanted a machme for ma!<lng Scraper, road, F. Heyer . . . . . . . . . . . . . . . . . . 892, 992 b:.:iquettes for fuel from wooden shaVIngs or combIned Screws, etc . ,  machine for cutting, J. Bo\ypu 893.431 wIth pItch or other bmde�. Scribing mechanism, Morton & Mann . . . . . . . . 893,532 
Inquiry N o. 8"'4�.-For manufacturers of hoops Sealing and stamp affixing machine, eu-such as used as toys, varylnor in dlamet�r from 2� to 4 velop, I.  Robbins . . . . . . . . . . . . . . . . . . . .  893,546 fe�t, cross section approxlmatmg }(xX mcb, the ends Sealing machine, bottle, E. J. Godman . . . .  892. 988 bemg lapped and tacked. Secondary battery, J. Knobloch . . . . . . . . . .  893,330 

FOR SALE.-A sash lock and ventilator, ·recently Inqn iry No. S746.-For dealers In paper and card- Sewing machine button sewing attachment, 
patented. will sell cheap for cash. Address J. S. board making machines. C. E. Ongley . . . . . . . . . . . . . . . . . . . . . . . . . 893,538 Packer. Box 322, Salt Lake, Utah. Inqniry No. S748.-Wanted to buy polished o� lac- Sewing signatures to form books, G. A. 

Inqniry No. S61 t .-Wanted to buy springs for quered brass In sheets 29 gauge, quarter hard in temper. Juengst . . . . .

.
. . . . . . . . . . . . . . . . . 893,51 2 ,  893 ,51 � 

light power purposes. I· Inquiry No. S7'49.-�'or makers of very large Shade holding deVIce. window, G. H. Davis. 893 , 45S 
. springs. used �or runniDJl machinery. I 

Shadef;l and curtains. combination bracket for 
M!�! �l�: �:��n

fgr
arl��".;rli,t}:�

t
cr.gll:;·l�\J:al� Inquiry No. S7'51 .-For ma!,u facturp;rs of brass, Shaf't

l
��f;:;: ?�/' B�c

&�
n
1�lak's��'' ':, : : : : : : :  ���:g: 

Stark, Webster Flat .. Tacoma, Wash. tea, dessert and table spoons for sIlver p latmg. . Sheet holder, loose, J. C. Dawson . . . . .  ' • • • .  893. 572 
I i N 

"'6'�0 w t d t b I ' . Inqniry No. S7'5Z.-For manufacturers of paper Ship, G. E. Walton . . . . . . . . . . . . . . . . . . . . . .  893 , 1 16 
nqu ry O. O .4il .- an e 0 uy a umillium mill macbinery for the manufacture of "Strawboard and Shirt, T. V. Regan . . . . . . . . . . . . . . . . . . . . . .  893, 545 cans. wrapping p aper. Shredders. feeding platform for, J. B. 

A GRAND OPPORTUNITY FOl1 THE RIGHT InquirY No. "7'!S3.-For manufacturers of hotel Schuman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893,387 
PAR'l'Y.-An article of great merit connected with the register revolving stands and hotel novelties. Signal . system, automatic] electric, E. Van 
iron trade. Several patents, establ ished for the last Inqniry No. 87'54.-For the party who makes an . B�lggle . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . .  893,402 
twenty year�. for sale. Will stand thorough Inve'41�a- umbrella which when raised allows the hold�r to stand S�gnahng system1 selectIv.e, G. Babcock . . . . 893 , 1 25 
tion. References. Address Iron, Box 773, New York. directly nuder it, the handle being away from the center. S�gnature gathermg machme, C. A. Juengst 893,51 0 

Inqniry No. S�Z8.-Wante.d to buy paving block Inqniry No. �7'1i5.-W8!'ted to buy boat loads of I ���� �����, B\v'�·lriJ��e
g
n
e
fel

.
s 
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.

.

.

.
.

.

. :. : : : : : :  ��Nl� 
machines for use WIth partly flUId substances. lumber to be used In box makIng. Skate, roller, Williamson & I{linchaw . . . . . •  893.291 

PATENT No. 881,583.-Jewelrr. polishing device for 

fg!��l
n
lteag:U�Fb��n!e{:rw�o

r�ho��e;h��r:
o�!i::: 

them with the best results. Will sell cbeap or place. on 
ruyalty to dispose of it at once, Curtis H. Hodgkins, 
Attleboro, Mass. 

Inqniry No. 8632.-Wanted to buy machine for 
perforating music rolls. 

B O O K S  A N D  M A G AZ I N ES. 

WIRELESS TELEGRAPHY.-Send 10 cents for spe· 
cial number of Electrician and Mechanic. devoted to 
this subject. Articles on ' how to make a (-inch induc­
tion coil, magnetic detector. independent interrupter, 
indoor wireless. adjustment of detectors on tuned cir­
cuits, wireless te1ephony. stora�e batteries. Also hall 
seat, 16-foot launch, model engme. telephone in5ta11a-
;!��h�yg�l

a
b���S �:::,inga���'otfp�bR;J3�

c
g���a��� 

1151 Beacon Building, Boston. Mass. 
Inquiry No. S646.-Wanted to buy cheap small 

motor from iI4 to 1 horse power, single phase 60 cycle, 110 
volts. 

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

A BOX OF DAMPlCIDE placed in your tool chest 
will protect your tools agaiDst rust. Used also in 
pianos. Price 11.00 per box, prepaid, Address The 
Dampicide Co., Dept. At Owego, N. Y. 

Inqniry No. S649.-Wanted to buy non·in1iamma­ble celluloid. 

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

COMPLETE LI'lTS of manufacturers in "U Hnes sup· 
plied at short notice at the rate of $1�.OO per thousand, 
if' large quantities, for big industries and callings. 
Small and special liElts compiled to order at various 
prices. Thus 100 windmill manufacturers list would 
cost $2.50. etc. Address A. A. H., Box 773. New York. 

Inquiry No. 8650.-Wanted to buy fil� cutting machinery. 
A LIST OF 1.500 mining and consulting engineers on 

cards. A valuable list for circularizing, Price $15.00. 
Address A. A. H., Box 773, New York. 

Inqniry No:. "7'57'.-Wanted add�ess of tbe manu- Skate roller, J. [" . H. Martinsen . . . . . . . . . . •  893,341 
ircture�, of The Index IncandesceQt Kerosene Slack adjuster, automatic, C. O. Anderson . .  893,220 urner. Slat bottom, C. D. Brouyette . . . . . . . . . . . . . 893, 566 

Inqniry No. l'i71'.9.-For a firm to do porcelain Sluice box, N. Quigley . . . . . . . . . . . . . . . . . . . .  893,368 
enameling of ventilator tops, such as used on the out- Snap hook, spring tongue, J. C. Covert . . . . 893,448 side cf arc lamps. Spinning and twisting machine, stop motion, 

Inquiry No. 87'60.--For a manufactu�er who can . S .. De",n . . . . . . . . . . . . . . . . . . � . . . . . . . . . . . . .  892. 982 
mannfacture a new type of hook and eye device. Sp�nmng rmg. F. H. !Chapman . . . .  893, 443, 893,444 

Inqniry No. "'7'61 .-Wanted to buy a small car- SpIttoon, R. E. DOWnIe . . . . . . . . . ; . . . . . . . .  , . .  892,984 
riage propelled by electricity so that a lame person may Spokes from bubs of :"heels, de' Ice- for ex-
get about by himself. . 

tractlng, J. Messmge: . • . . . • . . . . . . . . . .  893,257 
I • N 8"'60 F f ct f t I Sprmg bow rpst, C. E. T1tehener . . . . . . . . . .  893 399 nqulI-y o. I .. . :- or manu a urers 0 a P8· .- . S'pring Clip, G. W. McGill . . . . . . : . . . . . . . .  893:353 

:��
e
gofto

n
!B cf!:��\�n������t!ip�:t b�r�o �;oJ�� . Sprinkler apparatus, automatic, E. L. 

slips which are connected by some sort of adjustment I Thompson . . . . . . . . . . . . . . : . . . . . . . . . . . . . .  893 .03� 
feature Stamp!ng device, �. J. CollIn� . . . . . . . . . . .  893,447 

Inqui ... y No. 8,.63.-Wanted parties who can make Sta
�:

I
�
g
Yer

n
���'�I��.' . . �� . . ���

l
.
n
.� . .  ��:�.

i
�:: ornaments of wood pulp scroll-shaped. Stone dressing machine. A. G. Grice . . . . . .  ���:�Zg 

Inqniry No. "7'64.-Wanted to buy smokers' fancy Stopper. E. H. Marshall . . . . . . . . . . . . . . . . . .  893 , 531 goods of all kinds. Storage apparatus, G. R. Basin . . . . . . . . . . . . 893 . 56.� 
Inqniry No. 87'6.!i.-For manufacturers of insulat- Stov!' attachment, gas, C. M. Cleavland . . . . 893, 446 

ing paper JinilUZs used in metal covers of electric snap Stramer, N. E. Long . . . . . . . . . . . . . . . . . . . . . .  893 , 1 77 
switches ; also makers of insulating- papers and tools. Strip delivering device, C. H. Goddard . . . .  893, 477 

Inqniry No. S7'66.-For parties making pressed Switch point connection, W. F. Bos�ert . . . . . 893 , 1 33 
paper goods Table and couch, combIned . N. B. Stone . . . .  893,031 

Inquiry No .  8,.6" .-Wanted to buy cars for a Table and seat, combination , Ros�nsteel & 
raTIroad with a radius of 100 miles, which will rnn by T I 

�etzel . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893, 100 
ga:soUne power. T:1���� �:��t�:' f!�d�g ;:�c���iS�', ' 'ri: 'A: 893, 525 

Inquiry No. 87'68.-For manufactllrers of black Wlost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893,292 plate glass. Talking machines, device for t ransmitting 
Inquiry No. �"69.-For manufacturers of an ap- to a distance sounds produced by, E. 

pliance to attach to the old style razor blade to make Ducretet . . . . . . . . . . . . . . . . . . , . . . . . . . . . . .  893 ,151 same a safety razor. Telf'granh keys, automatic vihrator for 
Inqniry No. S7'7'O.-Fo� parties who make short F. T. Vail . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 893 , 1 1 5 

link twist chains. links from � inch uP. Telegraphone, B. R. Stuart . . . . . . . . 893,277, 893.278 
Inqniry No. S7'7'l .-Wanted to buy tnne sheets Telephone cab!npt: W. B. Altick .. . . . . . . . . . 893 , 219 

for Criterion music boxes. Telephone sWltchmg and signalIng appa-
Inqniry No. Sn2.-For a machine to make paper Tele���':;'; Jj �It��ay, et al . . . . . .  

'893 249 ���.��� bottles for holding milk. . 
Templet. H. ' B. Ash : : : : : : :  ::":": . . . . : . . . : 803 ;562 

Inquiry No. "'7'7'3.-Fo� manufacturers of distil- Tent, H. Wenzel . • . . . . . . . . . . . . . . . . . . . . . .  893 406 ling mach inery for ma�lng alcohol and denaturizlng the Thermal cut out. B. D. Horton . . . . . . . . . . . . 893 :586 same with small capaCIty. Thill coupling, J. P. Driscoll . . ; . . . . . . . .  893 , 150 
In qniry No. 87'7'4.-For macbinery for making Ticket for net goods or veilings, Z. Van 

bags from sisal hemp. . Raalte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  893,039 
Inqniry No . 87'7'5.-Wanted to buy stock novelty T!de whe�I , G. L. Lynn . . . . .  : . . . . . . . . . . . .  893,337 

or jewelry catalogues. :pe tampmg apP!,ratus. J. IlIff . . . . . . . . . .  893, 505 
Inqniry No. 87'76.-For mannfacturers of mail lie machine, adjustable automatic, Low & 

order novelties and also manufacturers of hand power Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  893,530 
vacuum clp.sner machines. �o�acco p�pe, H. Wewerka . . . . . . . . . . • • . . . .  893, 044 

I nquiry . No. "7'n.-Wanted to buy a portable ��n�� ���;;�e'E�·G�·L��¥g��. ::: : : : : : : : : : :  ��gg photographIng- outfit for street use. Tool, combination, E. Suthf'rland . . . • . . . .  893, 556 
Inquiry No. �""S .. -For manufacturers of reapers, Tool, pneumatic, H. A. Brockway . . . . . • . . . .  893. 138 

Inquiry No. S6ii2. -Wanted address of manufac- binders and mowers. Tool. pneumatic impact, G. L. Badger . . . .  893 ,296 
turers of drop forged wrenches. Inquiry N o. 87"9 .:- For part�es manufactul"in� Track construction, W. A. �raden . . . . . . . . . 893 . 1 34 

gas, gasoline, steam engInes an� bo�lers ; also packing Tra«;k fastener, W. D. I;Iutchlns . . . . . . . . . . . •  893,504 
Inquiry No. S6.53 .-\Vanted addresses of dealers and mineral WOOl ,  steam supplIes. Iron and lead PIne, TraIns, apparatus for SIgnaling and commu-in sheet Etteel, New York city preierred. power transmission machinery and steam fitters' tools. nication to moving, De Groot & Ken .. 
Inqniry No. S654.-Wanted addresses of case- Inqniry No. "7'SO.-For parties who make gasoline . drick . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . •  

hardeners in New York. �toves Transom fastener, G. Hayps . . . • . . . • . . . . . .  
893 ,147 
893.072 
893. 529 
893 . 1 98 
893,067 
893. 146 
892,981 
89R.049 
893,217 
89a . 1 27 
893 . 14 9  
893 ,077 

Inqniry No. S66 l .-Wanted to buy machinery for In q';'iry No. "7''''1 .- 1''01' manufacture�s of bass and �::!�d, F�o;;:SIl��i��?e�. 'm: 'S�h��h���: : : : : : 
making cutlery. 8nare drum shells and hoops. . Trolley pole attachment, K. O. Garner . . . • . .  

Inquiry No. 8666.-Wanted to buy screw making 
machinery. 

Inquiry No. S667.-Wanted to buv needle, pin aud 
pen machinery. 

Inquiry N o. S669.-Wanted to buy machinery for making rifle barrels. 
Inqli iry No. 86'14-.-Wanted to buy machinery for 

cultivating rice and making V uca starch. 
InquirY No. S67S.--Wanted to buy cheap sewing 

machines. 

Inqniry N o. 8"S�..! .-For manufacturers of Cblnese Truss, W·. Crombie . . . . . . . . . . . . . . . • . . • • . . .  
wood drums, tom toms and cymoals. . Tube expander, F. H. Cunningham . . . . . . .  . 

Inqniry No. 87'8a.-For manufacture�s of small Tunnels, ventilating. H. Blackman . . . . . . .  . 

drummer's traps as whistles, rattles, rooFiter crows, etc. Turbine, W. Wyand . . . . . . . . . . . . . . . . . . . . .  . 

Inquiry No • . �7"4.-For manufacturers of alcohol Turb!ne, steam, G. ��. Harhpr . . . . . . . . . . . . . 
burners for lights and stQves. Turb!ne, steam, J. " .  Dougherty . . . . . . .  . 

Inquiry � o. N'f85.-.-Wanted to puy an automatic ������� '::ce:�trrc ����er ���hi�e . i:�� . 'G' . O· self-taking pICture machme. square tmtype. Grfdley . . . . . . . . . .  : . . . . . . . . . . . . : . . .  : . .  : 893.239 
Inqniry No. S7'''6.-Fo� parj;les .to manu�actur" Twist drill, G. E. Hackett . . . . . . . . . . . . . .  893 ,162 glass balls blown about 1� inch In dtameter WIth a :x! Typewriters, printing point indica tor for Inch h ole through t�e . center, should hold about 200 A. May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 893,256 pounds to the square Inch of steam pressure. Typewriting machine, T. J. Reed . . . . . . . . . .  893, 37H 
Inqniry No. 87'S7'.-For parties who manufacture Typewriting machine, G. F. Stillman . . . • . .  893.397 

Inqniry No. 8680.-Wanted to buy cheap watches. cat·gut. Typewriting machine, E. E. Barney . . . . . . . .  893.422 
Inquiry No. 87'8S.-For mauufacturers of music Typewriting machine, Briggs & Shepard . . . . 893,564 

Inquiry No. S6S1.-Wanted to buy envelope mak_ 
in:;t machines. 

Inqniry No. S682.- Wanted to buy model of old 
battleship H l1ain�." 

Inqniry No. "'6S3.-Wanted to buy plant for mak­
ing cassava starch. 

N�."11��ljJ t��p����pri:�¥::f to buy 1� to 2-lnch 

Inqniry No. 8687' .-Wanted to bny motor plows. 

rolls for self playing pianos and organs ; also spring' Umbrellas. parasols, canes, . etc. , indicator 
motors for same. attachment for, C. F. Kellam . . . . . . . . 893 . 5 1 9  

Inqniry No. "7'89.-Wanted to buv machines to Universal joint, B. F. Teal • • . . • . . . • . . . . . . .  893 ,281 
manufacture horse radish, Saratoga chips and old... Valve, S'tarr & Wood . . . . .  ' • •  ' . . • . . . • . . • • . . 893,204 
fasbioned lye hominy, whole kernels. Valve, D. W. Jewell . • . . . . . . . . . . . . . . . . . . . .  8n,325 

Iuquiry No. 87'90. _ For the manufactnrer of Valve cage for gas engines, E. A. John· 
U Brook.s improved hand pump." valv�

to
�r 

. ��gi���: 'd�t-�ff,' Y. · Fj: 'Mc"�ir�y: : ��:;f�: 
In9uIrY No. l'i7'91 .-For co�cerns that make a Valve. regulated automatic clOSing, J. L. speCIalty of useful mechanical deVIces. Gish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 892.987 

893.527 
893, 184 gl!:s�Jl��r::�re"�f�gi;!:�r a Orm that manutactures �:��:, si��:Usa��t:: X�1�eker'c'e"r' 

.::::.' : : : : 
Inquiry No. "691 .-Wauted to buy for export to Inquiry No. 87'93.--wanted to buy a twine cutter Vanadium from sulfid ores, reducing, F. 

British Guiana alcohol motors. to be worn on tbe finger like a ring. M. Becket . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893, 128 
Inqniry No. S69Z.-Wanted to buy kerosene oil 

motors for export. 
Inqn lry No. 8694.-Wanted to buy fiy wheels and 

ball beann�s. 
Inqnirv No. l'i699.-Wanted to buy two·stranded 

soldered wire for heddles. 
Inquirv No. S7'Ot.-'-Wanted to buy solar engines. 
Inquiry No. S7'Oii.- Wanted to buy double shaft 

engines for automobiles. 
I nquiry No. S7'10.-For machinery for cardin�, 

spinning and weaving jute. 
Inqniry No. "'7'1 3.-For manufacturers and dealers 

of cement manufacturing machinery and kilns. 
luq uiry Nfl. S7'16.-For manufacturers of fiower 

garden and light frame tools for cultivating, etc. 
InqnirY No. 8'119.-For manufactu�ers of safes. 
Inqniry No. 87Zl .-Wanted nnwelded tubing that 

is used for structural work. 
Inqniry No. 8122.-Wanted mannfacturers of 

glass. 
Inqniry No. 87'23.-Wanted addresses parties deal­

Ing in mining machinery such as used in gold mining. 
Inqniry No. "'7'2ii. - For manufactu�ersof a needle­

threader. not tbe thimble and needle combination. 

kle
nJ3.:i!{p�?Sb.�,7'26.-For parties who make " Yan· 

Inquiry No. 81ZS.-Wanted the address of The Frear Novel�7 Co. 

lnqniry No. 87'94.-For manufacturers of the Veg�table cutter, J. F. Bell . . : . . . . • . . • . . .  893. 425 
" Ideal Dust Pan." Veh!cle, dumping. J. M. Goodwm . . . . . . . . . . 893. 1 59 

InquirY No. "7'95.-For a mechanical device for 
catching- or destroying flies, mosqUitos, etc.; also traps 
for catching snakes. 

Inquiry No. 87'96.-For concerns manufactnring 
stills adapted to tbe manufactnre of denatured alcohol. 

Inquiry No. 87'97' .-For manufacturers of flber. 
Inquiry No. S7'98.-For m".nufacture�s of micro 

lens used in small articles such as penCils. charms, etc. 
Inquirv No. 87',,9.-Wanted to buy new or second­

hand box nalilng machine for small packing cases. 
Inquiry No. SSOO.-Wanted complete datI! in re­

gard to pegemoid. 
- Inquiry No. SSOt .-For the manufacture of The 
Security Placket Fastener. 

I nqniry N o. SS02.-Wanted to buy machinery for 
cuttln� and polishing oilstones. whitestones or grind­
stones. 

Inqniry No. 8803.-For mannfacturers of Illes. 
screws. druglirlsts' supplies. hardware in general, and 
agricultural machinery. 

Inquiry No. 8804.- For parties dealinll In wind­
mills. wood split pulleys, wheelbanows, cutlery and 
picks. 

VehIcle, motor, R. Huff . . . . . . . . . . . . . . . . .  893,502 
Vehicle motor attachment, J. C. Higdon . . . .  893,498 
Vehicle stopping device , automatic, B. de 

Halmy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893 . 489 
Vehicle wheel. U. P. Smith . • . . . . . • • • •  , . . • 893,270 
Vending apparatus ,  coin contrOlled, A. L. 

893,203 
893, 174 
893.467 
893 . 585 
893. 324 
89Ui89 
893,544 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Vending device. W. S. Lacy . . . . . • • . • • . . . .  

Ventilator, C. Eis£'nscbmid . . . . . . • • • • • • • . • •  

Ventilator. O. F. Hillpot . . . . . . . . . . . . . . . .  . 

Vessel safety device. P. Jamnitzky • • • • . • .  

Veterinary tool. T.  E. Jenkins . . . . . . . . . . . . . . 

Wagon standard, R. E. Rawls . . . . .. . .  ; . • . .  

Washboilers and like articles, cover for, 
W. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  893,484 

Washing machine, C. C. McCarty • • . • • • • • • •  893. 088 
Washtub, metallic, M. E. Gray . • • • • • . . • • . .  893,321 
Watchcases, swivel pendant for, W. E. 

893.262 
893.375 
893 ,084 

Porter . . . . . . . . . . . . . . . . . ' " . . . . . . . . . . .  . 

Water current motor, J. H. Rlsche . . . . . .  . . 
Water heater, instantaneous, W . .T. Loomis . 
Water heating systems, regulator for, B. 

Humphrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893.503 
Water motor, C. W. Gill . . . . . . . . . . . . . • . • . .  893,238 
Wedge making machine, E. P. Zahnter • • • .  893.218 
Welding copper, S. A. Tabet . • • . • . . • • • • • • •  893.207 

Inll.niry No • . S80ii.-W"nted to buy outfits and Windmill, J. A. Carlson . . . . . . . . . . . . . . . • . .  893.052 
supplies for brazmg. Window cleaning device, I. Fluegelman . . . 893,231 �n�lg,l.o. S806.-For manufactl11'lll'8 of draW- I Wln��wl a¥>�bt��s 1I��: 

• �i��.t • •  �I�������:� .f.O:: 893,060 

Imporiani Books 
The Scientific A merican 

Cyclopedia of Receipts, 
Notes and Queries 

15, 000 RECEIPTS '134 PAGES 

Price $5.00 in cloth 
This splendid work cnntains a carefnl compilation of 

th" most useful Receipts and Replies given In the 
Notes and Queries of correspondents as published in 
the SCIENTIFIC A.M ERI CAN during the p�st sixty years .. 
together with many vaillable and important additions. 1 

Over Fifteen Thonsan d selected receipts are here 
collected, nearly every branch of the useful arts being 
represented. It is by far the most comprehensive vol­
ume of the kind ever placed before the publIc. 

Industrial Alcohol 
I T �  MANUFACTURE AND USES 

A Practical Treatise based on Dr. MAX MAEFCKER'S 
h Introduction to DistilJation " as revised by Drs. DEL­
BRUCK and LANGE. Comprising Raw Materials, Malt­
ing, Ma�hing and Yeast Preparation, Fermentation. 
Distillation, Rectification and Purification of Alcohol, 
Alcoholometry, the Value and Significance of a Tax ... 
Free Alcohol, Methods of Denaturing, Its Utilization 
fo� Light, Heat and Power Production, a Statistical 
Review and the United States Law. 

By JOHN K. BRACHVOGEL, M.E.' 

5ZS Pages 105 Illnstrations Price $4.00 

GAS, GASOLINE and 
OIL ENGINES 

Including Oas Producer Plants 
By GARDNER D. HISCOX, M.E. 

Price 52.1}0 
The only complete American b00k on the subject for 

Gas Engine OWners, Gas Engineers, and intending pur­
chasers of gas engines, treating fully on the construc­
tion, installation, operation and maintainance of gas, 
gasoline, kerosene, and crude petroleum engines. 

The new rewritten, enlarged, and revised 15th edition 
of thIs work bas ?een prepared t.o meet the increasIng 
demand for a thorougb treatise on the subject. Its 
450 pages give general information for everyone inter­
ested in this popular motive power, and its adaptation 
to the increasing demand for a cheap and easily man­
aged motor requiring no licensed engineer. It is fuJly 
lUustrated by 351 engravings and diagrams. 

Modern Machine Sbop 
Construction 

Equipment and Management 
�By OSCAR E. PERRIGO, M.E. 

Nearly 400 Large Qnarto Palr"s, Illu strated 
by over 260 Engravings Specially Made 

by the Anthor. Price $5.00 
A work designed for the practical and every·day use 

of the Architect who desig-ns. the Manufacturers who 
build, the Engineers who plan and equip, the Superln· 
tendents who organize and direct, and for the informa .. 
tion of every Stockholder. Director. Officer, Account .. 
ant, Clerk, Superintendent, Foreman, and Workman of 
the Modern Machine Shop and Manufacturing Plant of 
Industrial America. 

American Tool=Making and 
Interchangeable Manu ... 

facturing 
By J. V. WOOD WORTH 

544 Pages 600 Illustrations Price $4.00 
A practical treatise on tbe Art of American Tool 

Making and System of Interchangeable Manufacturing 
as carried on to-day in tbe United States. It describes 
and illustrates all of the different types and classes of 
small Tools, Fixtures, Devices and Special Appliances 
which are in general use ill. all machine manufacturing 
and metal-WOrking establishments where economy, 
capaci ty, and interchangeability in the production of 
machined metal parts are Imperative. It is a practical 
boole by an Am,erican Toolmaker, written in a manner 
never before attempted, giving the 20th century manu­
facturlng methods and assisting in reducing the expense 
and increasing the output and the Income, 

Gas Engines and Producer­
Gas Plants 

By R. E. MATHOT 

3Z0 Page.8 Fully Illnstrated Price $2.iiO 
A practical treatise settin� forth the principles of 

Gas Engines and Producer Design, the Selection and 
Installation of an Engine, Conditions of Perfect Opera­
tion, Producer Gas Engines and their Possibilities. The 
Care of Gas Engines and Producer-Gas Plants. with a 
Chapter on Volatile Hydrocarbon and Oil Engines. 
Thoroughly up-to-date In Its treatment of the snbject, 
t.be work discusses at considerable length tbe genera­
tion of producer. gas and its utilization in gas engines. 
No other book in English presents anytblng like as full 
a discussion of this most important phase of the gas 
engine. Indeed, no other book devotes even a chapter 
to producer gas. despite the fact that it is the comIng 
fuel for gas engines of hi�h power. 

a:r Anu of these books sent prepaid on receipt of p1'ice. 
a:r A special circular of these books wiU be sent to any­

one on appUcatlon. 

MUNN &. COMPANY 
Publishers of Scientific American 

361 Broadway New York 



now to·Keep cool l 
in Summer I Use the UNIVERSAL Adding and Listing 

Machine. It drives dull care away-runs easy­
makes work lighter-avoids mistakes -reduces 
worry-works rapidly-saves time. 

When the Universal would make your work I lighter. reduce your worry. save you time and 
produce better results. why go on in the old way. 
sweating and fuming. waiting for correct . .  ligures" 
-why go on adding with the mental-pencil­
paper process. or with old-fashioned machines and devices -why not use Universal. the modern 
Adding and Listing Machine. and do more with � 
less effort and in less time. and keep cool ? 

The Universal i. built on honor. prints red totals. and is 
fully guaranteed for accuracy and durability. 

Send for catalogue. sample of beautiful work. and par­
ticulars about a demonstration on your work, in your office. 
'at our expense. Write teday. 

Adding Machine 
Company 

3835 Laclede Avenue 
ST. LOULS 

• 

. A M O N E Y  M A K E R  _. �� Hollow Concret e B u i l dinl< B l ocks 
. ....... 

Best. Fastest. bi mp1 e8t, Cheapest 
• r'-._ Machine. Fully guaranteed. 

_ . . � ' . THE PETTYJ O H N  CO. 
. 615 N. 6th Street. Terre Haute, Ind. 

LET US  _ .  B E' YOU R' FACTO RY 
STA M PINGS.  MODELS. EXPERT· WORK 

"' " F. G I.ORE �I A('If I ;li E  A'SD.!'TAl\I PI ;li G  ('0 9'l'O Jlamtlton �t!. (,h' v ('Jnnd, O. . 

Corliss Engines, Brewers' 
and Bott lers' Macbinery. 'raE VIL'l'ER 

M �·G. CO . •  899 Clinton St .. Milwankee, Wi. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions developed. SpeCial Machinery. 

E. V. BAllLARD.  24 Fran klort Street. New York. 

RUBB ER Expert Manufacturers 
Fine Jobbing Work 

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

Experimenta l & Mode l  Work 
cw. d: advice free. Wm. Gardam & Son. 221 Fulton St,N.Y 

E L EC T R I C  G O O D S.-Bil< Cat. 3 cts. Want 
Agents. Ohio Electr ic Work •. Cleveland, O. 

HOEFT & COM PANY Die M uker . .  M nelolnl.t. and M achinery Builders 
CHICACO, U .  S .  A. 

H E ADQU A R T E R S  FOR 
D I E S  TOOLS S P E C I A L  
M AC H I N E RY" &, MOD E L  WO R K  

I f  m a d e  I n  metal .  we make I t  . 
" AT I O N AL STA UJ> I N G J. E I. E (· I II I C \\ O Il K S  

1 5 3· 1 69 S.f-J'e trerson Stre-e t .  C h ieQ 0 

NOVELTIES & PATE"TED ARTICLES 
MANUfACTURED B Y  CONTRACT. PUNCHING DIES, SPECIAL MACH I N E R Y. 
E . KON IGSLOW STAMPING & TOOL WORKS. CLE.YE L A ND.  O. 

M A S O N ' S  N E W  PAT.  W H I P  H O I ST 
for Outril!ger hoists. J1'aster than Elevators, an d hoist 

direct from teams. Saves handling at less expense. 
IUanfd. by VOLN E Y  W. M A S O N  & (�O ..  Inc. 

Providence. n. I . •  U .  S. A. 

� H ' S C H W E R D T l;; E S TA M P  C O . � STEEL  S TA M P S .  ·L E T TE. R S  & F I G U R E S  B R I D G E P O RT �O N N  

STEAM TURBINES. - TH EIR CON­
���c;�I�JC °1��a����N aggp������a� 31;1(f.1

i
�:i6°7; 

1 30S, 1 422, 1 400, 1447, 1 3 70. 1 3 72. The 
articles have all been prepared by experts in steam 
engineering. Price 10 cents each. by mail. MUDn & 
CO., 361 Broadway, New York City, and all ne wsdealers �. Chemical Analyses 

. . '  Industrial products examined Bnd working 
� formulas provided, processes Improved. conn. 

eel and expert evidence. Assay of ores, alloys, water 
and fuels, etc . . etc. Inventors Bsslsted; InstrnctlotL 
Established 1882. Monadnock laboratory. Chicago. 

� �n�fo!k��!O�Po���?n!?vI�: 
25c, Parlor Tricks Catalogue, free. 

MARTINKA & CO . . Mfrs .. 4113 Sixtll. Ave •• New York 

LEARN WATCHMAKING 
We teach It thoroughly in as many months as it 

l�rme�lY took years. Does away with tedious appren .. 
tlCeSillp. Money earned while studying. Positions se. 
cured. Easy terms. Send for catalog. 
ST. LOUIS WAT(JHMAKING S(JHOOL, St. Loul., lIo. 

SUN DIALS Complete directions. Anyone can make. SpeCial measure-

5Oc. and upward.. use�"�.l�JcrR.�� 1�:��Yon��� 
your place. Money tn makin..: for other.. Price 250. C. L. Woolley, 920 Park Avenne. Baltimore, Md. pANAMA OANAL Our book reproduces Panama and tbe canal. ' 100 pages. 22 iIIustratlons. Sent postpaid on receipt of 25 cents. V1I1V1U1841ofl!B. .e., Dopt. C, i2110 IIr ... St., St. LeI ..... ... 

Scientific American 

W i re fastener, C. F. Sullivan . . . . . . . . . . . . .  893, 555 
W i re t w i s t e r ,  D. N. Bates, et ni . . . . . . . . . .  803.423 
\Vood filler auu p r i m e r  compou nd and pl'O� 

ducing the same, J .  B. E.  Venner . . . . • •  893 , 287 
W'rencb. See Jar opening wrench. Wrench . M. M. Condron . . . . . . . . . . . . . . . • . .  893.054 
Wrench. F. W. Nott . . . . . . . . . . . . . . . . . . . . . .  893.093 Wrencb . G. Franklin . . . . . . . . . . . . . . . . . . . .  893, 157 
Wrench and pipe cutter, combined, G. 

Radtke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893,369 
Wheel. E. Hopkinson . . . . . . . . . . . . . . . . . . . . . . 893 .075 
X-ray meter. G. C. Johnston . . . . . . . . . . . . . .  893,244 
Zinc, refinin g, R. Ziesing . . . . . . . . . • • . . . . .  893,415 
Zinc relining apparatus . R. Ziesing . . . . . . . . 893.560 

DESIGNS. 
Barrette. A. El. Newton . • . • . . . . • • • • • • • • • • • •  39,416 
Bracket, A. Clutter . . . . . . . . . . . . . . . . . . . . . . . .  39 ,418 
Fan caSing, motor, E. �lyder . . • • • • • . • • • • • •  39, 41 9 
Lamp, arc. Wobl & Heetzberg . . . • . . . . . • • • •  39.420 
Locket , pendant,  or similar a rticle , W. D. 

& R. W. Denton . . . . . . . . . . . . . . . . . . . . . . 39.413 
Paper, box covering, C. H. Bowman . • . . . . • •  39,425 
Paper, box covering, A. F. Schamm . . . • . . . •  39,426 
Pocket book. H. Grossmau . . . . . . . . . . . . • . . • • •  39 . 4 1 7  
Register o r  g r i l l ,  A .  B .  Well i l lk . , '  . • . . . • . • . •  39,421 
Spoon , fork, or sim ilar a rt icle, C .  W. M alm-

quist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39. 415 
Stove. H. G .  Cul ter . . . . . . . . . . . . . . . . . . . . . . . 39.422 
Stove, Kennedy & King . . . . . • . . • . . .  39.423. 39.424 
Watch tob. R. J. Stokes . . . .. . . . . . . . . . . . . . .  39.414 

TRADE MARKS. 
Bed comtorts. Carson , Pirie. Scott & Co • • • . •  69 , 877 �hi�, a��stlea� ' l��n�i�l,kilfal��Y . J: . T'ibb�i; 69

,
887 

Chemical Manufacturing Co. . . . . . . . . . . .  69, 885 
Boilers for heating pu rposes, steam and bot 

water, Pbelps Brothers Co . . . . . . . . . . . . . . 69.917 
Bridges, rolling lift or ba scule , S'cherzer 

Rol1lng Lift B ridge Co. . . . . . . . . . . . . . .  69.898 
Butter, eggs,  and dressed poultry,  U n i ted 

States Packing Co. of N�w Jersey . . . . . . .  69 , 862 
Canncd fruits and vege tables, G rifIith-Dur-

ney Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69. 846 
Canned salmon, G riffith-Du rney Co . . . . . . . . . . 69,847 
Canned salmon, North Alaska S almon Co. , 

69.849. 69 . 857. 69, 893 
CaLTiages, carts. buggies, and wagons, 

Speedwe l l  Motor C a l' Co . . . . . . . . . . . . . . . . 69 , 870 
Coaster. wbeel,  Brownell Speci a l ty Mfg.- Co . .  69, 86:1 
Comm uta tol' pOlish,  J. G oldm a rk . . . •  69,866. 69, 867 
Cotton cloth , J. Q. Gant . . . . . . . . . . . . . . . . . . 69. 884 
Currycombs, New York Sta m pin g  Co . . . . . . . . 69,91 5 
Cutlery and tools,  certain , .J .  A. Henckel s,  

69 , 9 1 9 .  69 ,920 
Electrical cables and conductors, certain,  

Standard Underground Cable Co . . . . . . . . . 69,871 
-Electrical storage batteries,  Vesta Accumu-

l a tor Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  69,872 
Flour, wheat,  Cowgill & Hill  M illing Co . . . . 69. 84 1 
Flour, wheat,  A. 'l'hompson . . . . . . . . . . . . . . . .  69, 860 
G rit for poultry, Edge H i l l  S i l i c a  Rock Co . . 09 ,844 
Gum, chewing, Wil son Chcwing G u m  Co . . . . 69 ,86..� 
H a i r  remover, O .  J .  H a rris . . . . . . . . . . . . . . . . 6D,886 
Horns or alarms, Signal , Lovell-McConnell 

M anufact u r i n g- Co.  . . . . . . . . . . . . . . . . . . . . .  69,913 
Igniting devIce and parts thereof . Auto Ig-

niter Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69,907 
Ironing boa rds and tab1 e s ,  W'a shbu rn & 

Wheeler Mfg. Co. . . . . . . . . . . . . . . . . . . . . . 69 . 873 
Knit silk and cotton gloves, Julins Kayser 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69 ,91 1 
.Magaz i n e ,  K imball ' s D a i ry Farmer Co . . . . . •  69 . 912 
Magazine, monthly, E. Hubbard . . . . . . . . . . . . 69,910 
l\1ed i c i nes, certain, P . Q. Medicine Co . . . . . .  69, 894 
Med i C i n al prepara tions, certain, W. E. Mc-

Jobnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69. 892 
Med icinal tonic, '£heodore Metcalf Co . . . . . . . .  69,904 
Molasses and suga r syrups, W. T. Reynolds 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69. 859 
Musical instrument strings,  l\f . E. S'llop n i n g  . .  69,918 
on, lubric a t i ng,  Fiske Brothers Refining 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  69, 883 
Ointment . C.  E.  F ul ford . Ltd . . . . . . . . . . . . . . 69 ,876 
Ointment, Patterson Medicine Co . . . . . . . . . . . . 69,895 
Pack i n g  of meta l ,  a shestos, rubber, and 

fabric, De Zou che,  Han son · & Co . . . . . . . . 69, 909 -
Pape r and envelops, writing, G. B. Hurd 

& C o. . . . . . . . . . . . . . . . . . . . . . . . . . .  69. 888. 69, 880 
Paper making material,  U n i ted Railway & 

'£rading Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  69,861 
Perfumes and toilet creams, SChieffelin & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 , 899 
Phonographs, phonograph horns, etc . ,  Na-

tional Phonograph Co . . . . . . . . . . . . . . . . . . . 69, 9 1 4  I 
Piece goods, cert a i n ,  J. Lonk4} . . . . . . . . . . . •  69, 891 
Pills . uyspepsia,  D .  J .  A .  Deane Co . . . . . . . •  69 .881 
Pins, bat. O tomobill H a t  P in Co . . . . . . . . . . . 69. 921 
Plastic com pOSition , synthetically prepa red,  

Protal C o .  . . . . . . . . .  ' . ' . . . . . . . . . . . . . . . . . .  69, 858 
Potato mea l ,  E .  lUein Supply Co . . . . . . . . . . . . 69,843 
Powder, gUll , Hazard Powder Co . . . . . . . . . . . .  69,868 
Remedy for certain diseases, Weiss Phar· 

macal Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69.905 
Remed it-·s for ce rtain diseases, Southwest-

ern Chemical Co. . . . . . . . . . . . . . . . . . . . . . .  69.,902 
Remed ies for nervous mal ad i es , H. La-

m a rqne & Co. . . . . . . . . . . . . . . . . . . . . . . . . .  69,890 
Roofin g  and floo r i n g  compOSition, Standard 

Paint Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69, 903 
Rugs, carpets. and c u r t a i n s ,  B. G. Casha rian 69, 878 
Sewi n g  m achines and a ttachments , Singe r  

Manufacturing Co . . . . . . . . . . . . . . .  69 . 900, 69 ,901 
s-Jleet metal w a re,  stamped, Central Stam p-

i n g  Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69, 879 
Smolwl"s' articles, certa i n ,  Adolpb Frankan 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69, 874 
Soa p ,  perfumed, David B rown & Son . . . • . • . .  69,842 
Soa p .  toilet,  R. C. Morrlson . . . . . . . . . . . . . . 69. 848 
Steam fittings and suppl ies, certa i n ,  Ameri-

can District Steam Co . . . . . . . . . . . . . . . . . . .  69,875 
Steel bars, sbeets, and plates, Colon ial Steel 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  69,880 
Straw cleanSing compound, M. J .  Behb . . . • . .  69.908 
Tea .  G rand Union Tea Co . . . . . . . . . . . . . . . . . . •  69.845 
Tents . Abel'C1'ombie & F i tch Co . . . . , . . . . . . . .  69. 864 
Tooth pa ste, Reynolds & Lohr . . . . . . . . . . . . . •  69.897 
Valves.  Pbelps Brothers Co . . . . . . . . . . . . . . . . 69.896 
Wa!;on end gates. fa r m .  Litchfield Mfg. Co . . 69, 869 
Wbips.  buggy and team, Norvell Shapleigh 

H a rdwa re Cpo • • . • • • • • • • • • • • • • • • • • • • • • • •  69, 9 1 6  
Wool e n ,  s i l k ,  linen, a n d  cotton piece goods, . 

T. Elss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69 . 882 
Wringers, rubber roll clothes, American Wringer Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . 60.906 

LABELS. 
"Bob Yoku m ' s  B u ffalo Whiskey , "  for 

straight w h isky. R. L. yokum . . . . . . . . . . 14,283 
"Bob Yokum ' S  Buffalo W h i skey," for blended 

whisky, R. L. Yokum . . . . . . . . . . . . . . . . . .  14.284 
"Cigarros Finos , " for Cigars, American 

Lithographic Co. . . . . . . . . . . . . . . . . . . . . . . .  14,280 
"Kenton Perfection Corree , "  for coffee, Ken- . 

ton Baking Powder Co . . . . . . . . . . . . . . . . . .  14 .285 
"Leon De Lis A , "  for cigars , American 

Litbo!;raph i c  Co. . . . . . . . . . . . . . . . . . . . . . . .  14,281 
"Pen n , "  for beer, Consumers B rewing Co . . . .  14,282 
uPerplexity Puzzle , "  for puzzle, l\f. H. 

Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. 287 
"Perspirin e , "  for a remedy for excessive per­

spiration and for odors arising from the 
skln. H. H. Lepper . . . . . . . . . . . . . . . . . . . 14,286 

PRINTS. 
"Circulating." for hooks of fiction. New Fic-

tion Library . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,322 1 
"Never Will Scratch , "  for a scouring soap, 

Bon Ami Co. • . . . . . . . . . . . . . . . . . . . . . 2.320, 2.321 

I A printed copy of the SpecifIcation and drawing 
of any patent In the foregOing list. or any patent I 
in prlnt Issued since 1863. will be furnished from 
this office for 10 cents. provided tl-e name and ' 
nnmber of the patent desired and the date he I ¥::t:: Address Mnnn & Co .• 361 Broadway. New 

(J&Ila.dian patents may now be obtained by the In- \ 
ventors for any ot the inventions named in the tore­
going list. For terms and further particulars 
addreu MnDn .. Co.. 861 Broadway, New Yort. 

Pays 
ig Divict ds 

. RAPIDS-WhiCh are exclusively commercial motor cars for all 
purPoses-pay bill .dividends on their first cost from the fact 
that they cost much less to operate and maintain than the 

necessary number at men, horses and wagons to do an equal amount or 
.work. And they do the work so much m ore quickly and satisfacto rily. 

R apids are unquestionably the demonstrated success or modern. 20th 
Century me thods at trucking-merchandise delivery-passenger car transporta­

tion and sight-seeing. as well as for volice and hospital service. 
So. whe ther you are a manufacturer or merchant, interes ted in commercial motor 

cars. or wish to engage in a most profitable business with one or more sight-seeing 
Rapi� Passenger Cars or are �repared to prope rly represent u s  as our agen t,  I ask you 

to wnte us and let me subm.t all facts wh.ch apply to your requirements. We are 

Makers of Commercial Cars Exclusively 
No other m anufacturers in America even claim to be prepared to turnish commercial 

cars exc�usively for every purpose. OUf m any years of experience--Our list of patrons­
O�r RapId Car� the�selves. as shown in every style and variation at style to suit every r e­
qUIrement, al l constItutes our claim for your consideration. 

yve do not allow agents to represent u s  unless they are prepared to Droperly demonstrate 
RaPIds to prospective purchasers who are constantly writing us. So I ask YOU to write to the 
factory-let us know your requirements 
and I will see to it th at you a re 
promptly furnished all facts­
figures-prices-and cOI[Ilt'ara· ... � 
tive advice based upon our 
valuab1e records covering 
our own many years experience 
and the experience of representative 
users of Rapid Cars. Your inquiry. 
stating your r e quirements, will have my 
prompt attentIon. 

H. G. Hamilton, T reas. 
Rapid Motor 

Vehicle Co. 
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Garden Hose 
Rubber Belting 
Steam Packing 

Rubber Specialties 
N. Y. BELTING & PACKING CO. 

L I M I T E D  

9 1  a n d  9 3  C h a m b e rs Street 
N EW YO R K  

WRITE FOR CATALOGUE 

Bristo l 's  Recording Instruments 
for Pressure. Temperature 
and EJectricity, 

ALSO 
The Wm. H. Bristol Electric Pyro' 

meter. and Patented Smoked Chart Recorders 
The most com plete line of }{ecorders 

In the world for all uses. 
Sema JCYr Catalogue 

T H E  BR ISTOL CO.  Waterbury. Conn.  
gffi�� { l�4v��;rtlt.��e,!

eYo�k
ork 

CRUDE  AS B ESTOS  
D I R E C T  F R O M  M I N E S  

P R E PA R E D  R .  H .  MARTIN ,  
ASBESTOS FIBRE OFFICE, 5T. PAUL BUILDI N G  
f o r  Manufactu rers use 220 B'way, New York. 

A WATCHMAKER 
Bradley Polytechnic

' 
Institute 

Horological Dep:utment 
Peoria, illinois 

Formerly Pafl50ns Horolo:,dcsl lnst. 
L:l.rgest and Nest \\":Iteh Sehool 

i n  Amel"iea 
'We teach Watch Work, Jewelry, 

Engraving, Clock Work, Optics. 
Tuition re:lSOnable. Board !t.nd 
rooms near s('hool at moderate rates. 
Send for Cat.'tlog of Information. 

City Conveniences in Country Homes 
AU the cOUlforGS of hot Ilnd cold water in the house, nnd 
running wntt:r tit the barn, now possible for country 
rl"sident� and farmers. The 

Niagara Hydraulic Ram 
will pump water from :lily stream just where 
you want. it. Cheaper t.han :l gasoline engine 
or windmil l .  'Vrite for boOklet. A A  and guar­
anteed estimate. We furnish Caldwdl Tanks and 
Towers. NIAGAIB. U Y D RAULlC E N G I N E  &:0.  
140 Nllssl\u �f,., N. Yo Faetory, Chester, 1'a. 

KEROSENE MARINE MOTORS 
This motor uses kerosene, vaporizing i t  by a'; 

entirely new method from heat of exhaust pipe, 
and does not draw charge into base of engine. 
Uses ZO per cent. Less Fuel tban on Gasoline, 
and gives 10 per cent. More Power. 

Uses regular jump spark ignition. 
Write for catalog. A motor that 
will save you money. Spe­
cially a d a p t e d  to work 
b o a  t s . Unusual opening 
for agents. Ten sizes, 1 .  
2 and 3 cylinders, 2 �  to 
27 H. P. 

Scientific American 

RADIUM STORAGE BATTERIES 
W I T H  O R  W I T H O U T  I N D I CATO RS 

Indicator removes a l l  doubt as to working condition of l,,0ur battery. No 
��g�o���si:u�i��r�08���EP� :cit����t gan Nt?e ���� ;6;t�1�ht[��b�� 
�g���e1: �!q���:d. FuW�rt�' igr f��[i:a�r:eb6t):'e8t���c��U��� o�rf�:ctri��� 

GENERAL ACCUMULATOR AND BATTERY CO., 1 28 Second Street, MILWAUKEE, WIS. 

IF you can't afford to go to .a manual training or 
. �ngineering school, nothing will give you such 

a good start in the world as four years of train­
ing and practical work in the U. S. Naval Service. 

You get regular wages, beginning the day you 
enter. Your complete uniform outfit-worth $60-your lodging, 
board, medical care - are given free. This makes it possible for you 
to save as much of your wages as you choose-more than the average 
man saves working at home. 

. 

You will see something of the world, for all enlisted men take 
their time at sea-probably on one of the big, new battleships. . 

If you know .a trade, you get better pay at the start. An en� 
listed man can make himself master of his trade in the Navy. Musi� 
cians have the same advantages. 

You will have healthful work, and drills, and studies, with plenty of time for 
recreation. All healthful sports are encouraged. The ships have their baseball 
and football teams, rowing and sailing crews, track teams, minstrel troupes, etc. 
The training makes men quick, capable, and self�reliant. No man can take this 
training without becoming better fitted to make his way in the world. 

The attractions of continuing in the Naval Service are well worth considering. 
Promotions are made when earned, and for years there will be many vacancies 
in good positions on account of the increase lately voted by Congress. 

If a boy enlists at eighteen or twenty, remains in the Service thirty years, 
wins only ordinary promotion, and saves but half his pay, he may retire at forty­
eight or fifty with a competent annual income. Is there a position open to you 
that offers so much ? 

. Read All About the Life of the Bluejacket 
If you are interested we will send you free a finely illustrated book that tells 

all about the life of a man-o'�war's man :-the conditions upon which you may enter, 
the wages, the work and studies, the cruises and promotions. We invite parents 
and guardians to consider the advantages of this training. Ask anyone in the 
Navy. Write for the book to-day, addressing 

BUREAU OF NAVIGATION, Box 39 
NAVY DEPAR.TMENT WASH INGTON, D. C. 

The " SIMPLO " Automobile 
T H E  L A T E S T  A N D B E ST 

Solid or pneunlatic tire. High or l o w  wheels. T h e  one 
automobile at a Low Price that i s  always ready to run. Hand· 
some, Stylish , Simple, R eliable, Economical to Operate, Safe and 
Sure. A Hill Climber that w i l l  go over the worst roads. 

. 

. If you want the B igge.ot Value iu automobiles to·day, 
wnte for our 1<)08 Booklet.  

COOK MOTOR VEHICLE CO. ,  1 020 N.  Broadway, St. Louls , Mo. 

Whistle With Pure Air 
$7 . 50 M E N N E N ' S  

B O R A T E O  T A L C U M  T O I L E T  
P O W D E R 

for After S h avi ng. 
........... Insist tbat your barber uses M ennen'S Toilet Powder after be sbaves you. It i s  antise ptic. and will prevent any of the many sktn diseases often contracted. 

A posi.tive relief for Prl<.·� l y  Jlent, Chafing and S U Jl!tu!'n. 

can attach this pump to 
the shaft of any boat in  
a few minutes' time. 
Will  pump 100 Ib,.· 
pressure. P u m p is 
equipped with tifht and 
loose pulley, check 
valves and lubricator. 
ana is better than 
['umps costio2' 120 . 00, 

Write at once for 
full description. to 

SAFETY AIR PUMP CO., 184 Sheridan Avenue, Detroit, Mich. 
RIllI all afflictions of thl! 8kln. Removes al l odor of persplr3liOn. 
Get .}lenuen'8-the ori.e. inal . Sold everywhere, or mailed ferr 
25 eCIlU. SAMPLE FREE. 

GE U I I A U D  M E N N EN (JO., Newark, N • .T. M o t o r s  
�8u USE  GR INDSTON E S  P for airsblps and ott,er pur· 

(f sO we can SUPPlY you. A l l  sizee poses wbere ltJ;thtand power. 
m o u n t e d  and n n m u u fH c d ,  a l ways fnl enlliDes a r e  required. keot in stOck. R�mem·oer. we make a 1 to 40 H. P. Atr Cooled. 
�P:lc����g�::l e��i� l����iJ��:!I .��e,� 50 & 100 H. P. Water COO led. Adopted by War Department. Send for catalogue B. 

, The C LEVELA ND STONE C O. G. H .  C U RTI tS S  lU A N U FA UT U RING C O .  2d Floo r . Wi lsh ire .  C l eve land.  O .  Hammon dsport, N. Y .  

I �====���������� 
I The Late.t and B e.t A .  W. FA B E R.  DRAWING 
I I�I _ " CASrE££''' gj PENCILS I. Made of the purest �Pblte In 16 de-

f{;:esu����dnde:l�c!iCY ��H, of 
!�?ITi¥'i."��'i.����lt��i color. 

They take the finest pOint obtainable of any lead penCil ,  are least liable to wear therefore more lastiDg than any others. • 
�ld by all 8t8tionell� and dealers in artists' materials. Sample Bent to all parties lnteresW OD. receipt of 10 ct:nt.8. in postage stamps. 

F ABER, .. . - 49 Dlcker80n 8treet, Newark, New 

News 
214 Broadway, N e w  York 

1 he leading weekly Engineering paper of the world, devoted to the interests of Civil, MechaniCaJ. 
Mining, and Electrical Engineers. 100 to 125  pages weekly. Send for free sample copy. 

JULY 25,  1908. 

For Steady Service 
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oug-hly tested in actual service-ooe that is " Time 
Tested." Hoismnn Automobiles are the oriK'inal and 
most popular high wheeled automobiles. 

Repairs Less Than $3.00 a Month 
The Holsman h:lS solid rubber tires, therefore is free 

from all tire troubles, punctures, aud t.ire expense-two 

�i��d��, �e;e�::elr,r�;!�:s!s
e3ned�i;�p�:��rol-bY them it is 

1 907 SALES OVER $600,000 
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r muddy roads, and steep 

Write for our Catalog 
thnt illustrates and describes th,e Hoisman 1905M:oaelS. 
TJlE JlOLSMAN AUTO}I OBILE (JO. 

. Oldest nnd Lnrgest Motor Buggy Manufacturers In  the WorJd 

534 �[onndnock Bldg., Chlctl}to. U. S. A. 

COLD GALVANIZING 
IMP O ltTAN T P A T E N T  D ECISION 

An Important de� chnon bas just been rend�red by Judge Cross of tbe Ci rcuit Court of tbe United States. District of New Jersey. in favor of the Hanson & Van Winkle 
��d 'l!hi�".z,;;arh.�·a�d agamst the Un i t e d  
S t " t e s Electro·Gal-
B��!�r:n, C���:DVorYr� for a new process of electro�gAoI val,tzing. 

IN EQUITY O N F I N A L  HEA 1nN G · 
Tbe Hanson & Van Winkle Co. took up tbls OlZht stngl e  handed sume six years aJlo. and have conducted it at great expense, feel mg confident of final succe�s. rl'his seems a particul arl y opportune time to call the 

��;���i�� Ple ��J�g�ro�n;gr��rgh i�b:U�:��\�� Waon Winkle Company has brought this art and to tbe fact that their salts and processes have now been aut hori­tatively declared to be tree and clear of .i.nfrinl!en'�ent on this patent. which had h eretofQl'e been ul:5serted to be all-control l ing. Wh atevel.' UJay be said of i t s  
validity as agai n s t  o t h ers. 8S a�aillst the  salts and processes of thiS company the patent is of no elfect. Whi le the proce!o1S of the Hanson & Van Winkle C1 lm· pany, as instaJ led by th eir experts, is simple and in ex· 
f:r��;�{ti���i6u���:i�i ��n�e�Roil�s;�nl ��e��cl���V;�� mechanical c1evices in  order to show probpective ue-eJ'8 the advantage of their me!bOds. 

.. Porox " Ignitor Storage 
B A T T E R I E S 

High Capacity. light Weight • 
Proved as tbe best for both igni­tton and light. No loss of current. 

It, stores and returns the power to . your machine_ You can see and examine the interior without ex. posure and di�lIitlg. because it is made u p  in t ransparent cellulOid 
ta;:ci r�gb���g1>la�!sb��lfjf;s l��: guaranteed for one year. . Send for catalOg 
Albert Muller,  1 45 West 49th St., New York 

The "NULITE" 
LAMPS 1..0-...1.00-= • . •  _ .... 

For Home, Store and Street 

VtTe also msnufacture Tllble 
��npC�;rl�1I k-:�II�e��:
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.
Odor. Absolutely &'\fe. 

Chicago Solar Light Co. , 8 River St., Chicago 

Your pen from your pocket will not s l ip  if you fasten it with a 

���� A l l  S i zes-No R ivet i n g  � 
German Silv er. lOco 

. Rolled Gold. !loc.  . 
At your slat.ioner's or by m!lil. Give- size ot pen. 
(JONSOLIDATED SAF E T Y  PIN (JO. 
121 Farrand 8treet.. Bloomfield, N. 3. 

Gas Engine 
& Producer 

30 to 400 H. P. 
I H. p . .  I Hour, I Pound . 

Coal. charcoal. coke. ! iii! ntt e. Send for catalof; 
5S aud testimonials. 

WEBER GAS ENGINE CO. 
BOI 423 

Kansas City, Mo. ,  U. S. A. 




