
Vol. X,CV, ••• -No. 13'j ESTABLI81lBD 1lN6. 

IENTIFI£ MERI£AN 
rEDltrod at tbe Po .. Ontce "I :-.; ... Tork. :-.;. r.. u S.cund Cit .. M att or. ('OPTriabt, n07. by MUI1D AI CO., 

NEW YORK, S.I£PTElVlBER 28, 1907. 

FASTNET ROCK LIGHTHOUSES AS SEEN FBOIl GOBAN LIHBBS.-lSee page 226.] 

Jl'iaht of Pocal P .... , 1. 'eet .1bo"''' Hbrh Water. 

[ 10 CEN'!'S A ('OI'Y $3.00 I:l. YEAIl. 

© 1907 SCIENTIFIC AMERICAN, INC.



218 

SCIENTIFIC AMERICAN 
EST ABLISHED 1845 

MUNN 6. CO. Editors and Proprietors 

Published Weekly at 
No. 3&1 Broa.dwa.y, New York 

CHARLES ALLEN MVNN, Prelfldent 
361 Broadway, New York 

FREDERICK CONVERSE BEACH, Sec'y and Treas. 
361 Broadway, New York 

TERJIS 1'0 SUBSCRIBERS 
One copy, one year for the United States or Mexico . . . . . .... ........ . . . $3.00 
One copy, olle year, for Canada . . . . . . . . . . . . . . •• . . . . . . . . . . • . . . . . . . . . . . . . • • . .  3.7b 
One copy. one year, to any foreign country. postage prepaid. £0188.00. 4.50 

1'HE SCIE1Y7'IFIC .AJIEllICAN PUBLICATIONS 
Scientiac Am"ricall (Establlsbed 1845) .. . . . . . . . . . . . . . . . ........ . . . . $3.00 a year 
Scientitlc Americau �uppleruellt l}j;sLablished 1876) . • • • . . . . • . . . • .  5.00 •• 
Ana�rkall HIlmes and uardens . .  _ • . . . . . . . . _ . . . . . . . . . . . .  , _ ,  • . .  , ... 3.00 u 
Scielltitic American �xport Ellithn \�stab1i8hed 1878) ..... . . . 8.00 u 

Cl��\�lgC�'�!��3�� wifl
b

��
rf����i�h��t��o�:1�p�t��8ti��. fore�n COUll rieBt lu-

Reillit uy p .... st II or expres� woney order, or by bank draft or cbeck. 
MUNN & CO .. 361 Broadway. New York. 

NEW YORK, SATURDAY, SEPTEMBER 28, 1907. 

The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the articles slwrt. and the facts authentic, the contributions 
will receive special attention. Accept.ed articles will be paid for 
at regular space rates. 

OUR ENORMOUS FIRE LOSSES. 

We note that in a recent interview, the president of 
the New York Board of Fire Underwriters has made 
an alarming statement, to the effect that it is only a 
matter of time before the skyscraper district of New 
York may be destroyed by fire. We presume that in 
making this statement he had in mind the disastrous 
conflagrations in Baltimore and San Francisco; but we 
think that, as matters stand to-day, there is a wide 
difference between those two cities and the present 
condition in lower New York. In Baltimore, and even 
mor!') so in San Francisco, there were a few scattered 
tall buildings of fireproof construction standing in the 
midst of a mass of old buildings of very inflammable 
construction; whereas, in lower New York, the greater 
part of the older office buildings are of semi·fireproof 
construction, erected some twenty-five or thirty years 
ago; while from the midst of these rise modern steel 
buildings built according to the most approved meth­
ods of modern fire protection. Should a fire assuming 
the proportions of a conflagration start in the lower 
part of lower New York, it would find no such mass of 
highly combustible material to feed upon as it swept 
toward the tall building district, and when it reached 
the latter, it would be brought up against a curtain 
generally some 300 feet in height, and frequently a 
block in depth, which would prevent the onward sweep 
of it until the Fire Department, massed from all over 
the city, had got it under control. Although we have 
no wish to decry the undoubted fire risks which do 
exist, we believe that to state, as the president of the 
Board of Fire Underwriters has done, that the whole 
skyscraper district wOllld be wiped out, is to discredit 
the modern system of fire protection as such, just at 
the very time when the public is being brought to real­
ize that the only rational system of construction is one 
that cannot be destroyed by that greatest of modern 
destructive agencies, fire. 

Such fires as have occurred during the past few 
years in office buildings of thoroughly up-to-date con­
struction (except, of course, in the cases of Baltimore 
and San Francisco) have been limited to the building, 
if not to the very floor on which the outbreak occurred. 
Residents in New York will recall to mind the case 
of the Home Life Building, a sixteen-story structure 
en Broadway, which was attacked at the ninth floor by 
the flames from one of the old style of construction 
buildings adjoining. The fire pflssed through the upper 
eight stories, burning the woodwork and furniture, but 
leaving the lower eight stories Intact. The essential 
structural portion of the building was so little in­
jured, that in two weeks' time repairs had been made 
and the whole building was ready for occupancy. The 
Home Life Building having been constructed several 
years ago, did not embody some of the very latest ideas 
in fireproof construction, such as metal window sashes 
and wired glass. Had it possessed these in addition to 
outside steel shutters, the building would have been 
absolutely secure against attack. Indeed, in comment­
ing uvon the alarming prophecy of the destruction of 
lower New York, Mr. Fitzpatrick, of the International 
Building Insvection Society of Washington, states that 
the 81,yscraper district of New York is about the safest 
plac!') from fire in the entire country; and that if the 
owners of the buqdings would but put wired glass in 
metal sash in the windows, where they have not al­
ready done so, that district would be so safe that little 
or no insurance would need to be carried upon those 
very buildings whose ultimate destruction is predicted. 

At the same time, there is no denying that the fire 
departments are looldng with much misgiving upon the 
present tendency to carry the tall building up to unpre­
cedented heights. They point to the fact that in the 
case of a structure like the Singer tower, whkh is 
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over 600 feet in height, the firemen would be able to 
reach only a few of the lower stories directly from the 
street. Of course, in the case of an outbreak, the se­
curity of such buildings is dependent upon the extent 
and quality of the fire·fighting apparatus installed as 
part of the equipment of the buildings themselves. It 
is imperative that the fire·fighting plant should be such 
as to permit of a very speedy attack, with an ample 
pressure of water, upon any floor of the building 
throughout its entire height; and provision should cer­
tainly be made for cutting off any floor upon which a 
fire may start from the stairways and the elevator 
shafts. In a building 600 feet in height, the upward 
draft through the elevator wells, supposing that there 
was direct communication from a burning floor to the 
shaft, would be of enormous strength; and the fierce 
rush of air would, of course, add greatly to the inten­
sity of the heat. On the other hand, it would be quite 
possible, by means of sliding doors or other suitable 
means, to cut off a burning floor from the elevator well 
or other vertical opening. If in addition to this, the 
interior woodwork, sashes, doors, and trim were en­
tirely replaced by metal work, the risk of fire, even in 
a building of the height of the Singer tower, might be 
considered to be absolutely eliminated. 

.... , . 
IMPORTANT ADDITION TO NEW YORK CITY'S WATER 

SUPPLY. 

When it was realized, in the summer of 1904, that 
emergency measures must be taken at once if New York 
city was to be rendered safe against the perils of a 
water famine, steps were quickly taken to provide ad­
ditional reservoirs in the Croton watershed, to afford 
an additional amount of eighteen billion gallons beyond 
the storage capacity of the then recently completed 
Croton dam. The first of these new reservoirs has re­
cently been completed, and its rapid erection is in grati­
fying contrast with the interminable delays which have 
seemed to be inseparable from large municipal under­
takings of this kind. 

The new reservoir dam has been built over the 
Cross River near Katonah, and it serves to impound 
the waters of this river and its tributaries. The plans 
of the structure were approved February 7, 1905, and 
the contract was awarded on June 20 of the same year, 
so that the whole work has been completed in about 
two years' time, and this in spite of the fact that 
because of an injunction brought by certain Tammany 
interests, the work was delayed for fully five months. 
We mention this fact because the contract was awarded 
to the contractors who have recently received the 
Ashokan Dam contract-a twelve million dollar job. 
If the firm exhibit the same celerity in the larger 
contract that they have in the smaller, there is every 
prospect that a portion at least of the new Catskill 
water supply will be available for city use by the year 
1912. 

The Cross River is impounded by a dam which is 900 

feet in length, 170 feet in depth from crest to founda­
tions, and contains about' 

160,000 cubic yards of ma­
sonry. The Aqueduct Board allowed twenty·six months 
for the completion of the dam; and hence it will be 
seen that, despite the injunction, the contractors have 
finished the work well within the contract time. The 
capstone of the dam was laid on August 7 by the 
Mayor of :\lew York; who thus becomes still further 
identified with the improvement of New York city's 
water supply, a work with which his name will always 
be honorably associated in the annals of the city. The 
water at once began to accumulate in the reservoir 
back of the wall; but owing to the drouth, the rise of 
level was at first very slow, although the rather heavy 
rains of the present month are producing a more rapid 
rise. It is confidently believed that the construction 
of this and a reservoir of about the same capacity, each 
holding about nine hillion gallons. will serve to tide 
the city over any possible dry season which may oc­
cur during the next five years-or until the waters of 
the new Catskill supply can be brought by the new 
aqueduct to Croton reservoir to augment the supply 
through the new Croton aqueduct. 

• •• •  
OBSERVATIONS OF MARS DURING THE RECENT 

OPPOSITION. 

For some unaccountable reason there seems to be 
a strong prejudice among both scientists and laymen 
against acknowledging the existence of a race of in­
telligent beings upon any planet other than our own. 
We cannot help thinldng that our earth is the most 
favorably situated of the solar syetem, and is the best 
suited to sUJl])Qrt. life. To be sure, this is so as re­
gards life with which we are familiar; or to state it 
more correctly, the animal and vegetable life of this 
earth has adjusted itself, its habits, and its require· 
ments, into harmony with conditions already fixed 
upon earth. This is no argument that life cannot 
adjust itself to conditions such as are found on other 
r,]anets. 

Those laymen who expected that the question of 
life on Mars would be settled by observations during 
thiR summer's favorable oPJlosition, were predestined 
to disappointment. No one who is familiar with the 

SEPTEMBER 28, 1907. 

subject expected as much. It is highly improbable 
that we can ever prove with mathematical accuracy 
that animal life does exist UlJon the planet. It is 
far easier to prove the existence of vegetable life by 
the seasonal changes in the color of large fields or 
forests. If these areas of vegetation show any un­
usual configuration and arrangement such as the 
"oases" and "canals" or "lanes of vegetation" on Mars, 
it is not unreasonable to argue that the vegetation is 
being cultivated or regulated by a race of intelligent 
heings. At the same time, the existence of such be­
ings is not infallibly proved by such evidence. The 
best that Prof. Lowell expected to do this summer 
was to corroborate his previous discoveries, and make 
further observations along the same line. This he 
reports to have been successful in accomplishing. 
With the aid of photography he has established be­
yond doubt the existence of a delicate tracery of 
lines. on the sphere. In addition to this, he finds that 
the southern hemisphere, which has heretofore been 
unfavorably situated for observation, is also crossed 
with a similar system of so-called canals. 

There has been considerable criticism by prominent 
astronomers of the work done by Prof. Lowell as 
given out in his preliminary report. In reply to this 
criticism, Prof. Lowell states that he is a specialist 
in the study of Mars, and he is better fitted than 
others of his own profession to judge of the condi­
tions on that planet. This idea of specializing in 
astronomy may appear to be somewhat new, although 
it is not at all unreasonable. No other branch of 
science presents so large a field of investigation, par· 
ticularly in these days of the spectroscope, which in­
strument permits us to co�e into intimate contact 
not only with the members of our own solar system, 
but with the composition and daily motions of the 
immeasurably distant stars. Other sciences are di­
vided into special branches with their acknowledged 
experts an d specialists. It is only reasonable to so 
divide the work of the astronomer. It is not every­
one who can see the canals of Mars, even through 
the best of telescopes. It requires a practised eye, 
and one trained to this particular class of work. The 
telescope which Prof. Lowell uses at the Flagstaff 
Observatory is not of unusual size, and is not used to 
the limit of its power. It is impracticable to use a 
power of more than a few hundred diameters, because 
atmospheric disturbances are equally magnified, and 
to such an extent that the delicate lines on the planet 
are lost. This b8ing the case, it appears that we have 
about reached the limit of the possibilities of the 
telescope, and what further discoveries are made on 
the planet will be due, not to more powerful lenses, 
but to l,eener eyesight and more experienced obser­
vation; in other words, to the work of a specialist. 

CRACKED CAR AXLES, 

The method of lighting railroad cars by electricity 
generated by a dynan10 driven from one of the car 
axles is increasing in the United States. According to 
the Electrical Review, the positive danger of drilling 
holes in the axle when attaching the equipment has 
not been realized, though it is generally understood 
to be inadvisable. The fact that a drilled hole will 
prevent the spreading of an incipient crack is well 
known, and often taken advantage of; but it does not 
seem to be as widely known that sometimes a crack 
way be started by a drilled hole. In any material sub­
ject to alternating stresses cracks may appear where 
there is an abrupt change of sections; or where a 
notch has been made by a cutting tool in a turned 
surface. 

In two recently fractured axles the break occurred 
through the center of shallow holes, which had been 
drilled to receive the point of a set screw. The diam­
eter of the axle fractured was in each case 314 inches, 
and the breal{s occurred after running 15,380 and 13,-

900 miles respectively. The cracks were several inches 
from the l,eyseats, and at points where the stress 
would not be maximum. As a result of these breaks, 
Eet screws have been superseded by a pair of clamped 
plates gripping the axle and bolted to one another. 

Where axles have been drilled, however slightly, 
they should be carefully inspected from time to time, 
to discover any cracks as soon as they appear. 

... , . 
Some years ago a fleet of British colllers was sunk 

during a storm in an English harbor, and remained 
under water for five years before being salved and 
brought to the surface. An examination of the coal 
showed that it had kept its value for steam purposes, 
and this led to some experiments by the naval au­
thorit.ies, which settled beyond all doubt that coal 
stored under water did not deteriorate as wheI! stored 
in the air. Taking heed of this conserving power of 
water, the Western Electric Company is building 
flooded coal pits at its plant at Hawthorne. Ill. The 
excavation is 320 hy 75 feet and 12 feet deep, built of 
concret!'), and divided into twelve pits. The coal is 
dropped directly from the cars, which pass over the 
pits, and the fuel Is removed when desired by means 
of a steam shovel. 
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FABLED CITIES SUBMERGED. 
BY ARTHUR H. J. KEANE. 

:vlany of those persons who have been fqrtunate 
enough. due to ample means or lucky circumstances 
of a business or other nature, to spend a holiday at 
many of the charming resorts dotting the coast line 
of the German Ocean. will have been amused (and 
perchance interested )  by the many tales and legends 
related as to submerged cities�ll supramundane 
trace of which has now disappeared. Of such cities 
which once were famous for their wealth, beauty, and 
power. it  is whispered that their love of luxury, their 
greed. and cruelty led to the offended and unseen 
Powers Above causing the waves to rise in the ni;;ht 
and engulf them for ever. Not only are such legends 
rife on the coast, but even in inland German towns 
many a lake is invested with a halo of similar mys­
tery. 

Of these latter cases. two of the most interesting 
relate to an old-time city named BucKow, which is 
said to rest upon the bottom of Lake Schermiitzel 
in Brandenburg. while Lake Werbellin (a most mys­
terious sheet of water, according to folk-lore ) conceals 
in its bosom a town of the same name; all that re­
mains of this latter is the name given to a small vil­
lage, in memory of its predecessor, which now str.nds 
not far from the point where the former town stood. 

Although most of the stories rife in Germany as to 
vanished towns in the interior have no actual his­
torical basis. or at best a slight one (the Werbellin 
story being based upon the disappearance of a castle 
called Werbellin, one of the Ascanian castles built in 
1150-1170 by Albert the Bear, Margrave of Branden­
burg, and a contemporary of Frederick Barbarossa) ,  
this is not so on the coast; here the legends are all 
well founded on fact, and. in most cases. the salient 
features have lost but little of their original truth in 
the telling. 

The most striking of all the legends current in the 
coast towns of the German Ocean is that dealing with 
the lost Dutch town of Stavoren at the entrance to' 
the Zuyder Zee. Here there lived a rich and power­
ful lady. whose pride. cruelty, and selfishness aroused 
the anger of Heaven, and caused the wicked and mis­
guided city to sink beneath the waves. A small por­
tion of the city (where. the good people lived)  was 
saved. and its name still cleaves to the small town 
of Stavoren, which is well known to every traveler 
going- by water from Amsterdam to Leeuwarden and 
Groningen. It is an undisputable fact that, in the thir­
teenth century. Stavoren was a wealthy and powerful 
commercial city; however. due partly to the port be­
coming choked with sand, and partly to the irrup­
tion of the Zuyder Zee in 1277, it rapidly lost its im­
portance. and at the present time what is left of it 
only affords shelter to about eight hundred souls. 
The roofs and spires of the now submarine buildings 
can, it is said, be often seen far down in the depths 
when the sea is still and the weather is clear. while 
silent listeners on Christmas Eve will hear the dis­
tant and muffled tone of church bells arising from 
the depths, only to break in bubbles and ripples on 
the surface of the Zuyder Zee. 

Visitors to Sylt, the well-known seaside resort and 
island in the North Sea, will doubtless remember the 
small village of Wenningstedt. Although its present 
population is only fifty persons. it is none the less 
commemorative of the large commercial town of 'Wen­
ningstedt. which went to the bottom of the sea during 
a great flood and storm which took place on the 16th 
of January, 1362 . 

Wenningstedt is by no means the only town which 
once stood on the shores of Friesland and Holland, 
only to meet with destruction at the hands (or rather 
billows) of "Old Hans." as the Frisian familiarly 
terms the North Sea. As a matter of fact, of all the 
seas in the world. it is the German Ocean alone which 
can establish a record for the number of towns, vil­
lages, and hamlets which it has either destroyed or 
engulfed. Since the eleventh century "Old Hans" 
has devastated no less than one hundred and forty­
four towns and villages, either by swallowing them 
up entirely or else by burying them under heaps of 
sand. The fate of the Dutch town of Rungholt, 
which disappeared during a great storm in the year 
1337,  is still sung and told in story by the present day 
fisherfolk of Holland. 

The Baltic Sea has not such a bad record in catas­
trophes as "Old Hans." Yet a halo of romance is 
thrown around the legends told about this sea. by the 
story of the wonderful town of Vineta, chimes from 
whose church steeples may. at the fall of eventide, 
be heard pealing faintly from the depths of the ocean. 
In the seventies of the last century articles were still 
published in support of the sometime existence of a 
large. fabulously wealthy Wendish city named Vin­
eta, which, in the middle ages. nestled at the foot of 
the Stakelberg at Usedom, nearly at the same altitude 
at which the hamlet of Damerow now stands. The 
legend states that it wa

'
s totally destroyed by a flood 

and earthquake which occurred In the year 1183 At 
one time the city of Vineta was marked on the Prus­
sian maps, but geological and historical investigations 
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.o1lade locally by Prof. Virchow and others have proved 
beyond doubt that a town never could have stood 
upon the site indicated. Researches into the origin 
of the legend led to the remarkable discovery that 
the name of Vineta was nothing more than a corrup· 
tion of Jumneta and Jumne-the old Wendish name 
of the modern town of Wollin, or Julin as it was 
called by the Danes. The reported fabulous wealth 
owned by Vineta was to a certain extent true, as 
Julin or Jumne was-according to the old historian 
Adam of Bremen-a very large and remarkably 
wealthy town in the tenth century. doing even then 
a trade with Arabia, Asia, and the coast towns of 
northern Africa. To use the historian's own words, 
this old Wendish town was "certainly the greatest of 
all the towns now existing in Europe.'" When the 
Danish King Waldemar the Great crushed out the 
power wielded by the Wends, he also destroyed .Jumne 
by burning it to the ground in 1172; hence in this 
case the earthquake and flood business is a mere fab· 
rication. The Baltic Sea can boast of no sunken 
cities. although it  has caused considerable destruc· 
tion to life and property by floods. A few of the 
more important instances are : (1 ) The great flood 
of November 1. 1304,  which submerged the whole of 
the strip of land which connected the present island 
of Ruden with Rugen ; (2 ) the flood of November 13. 
1872. which rent the islands of Usedom and Hidden­
see into two parts; while (3 ) the flood which took 
place on April 13. 1903. destroyed the well·known and 
beautiful Adlerhorst resort on Arkona. 

But to turn to other parts of the world. Here 
there are not many known instances of sunken cities; 
still there are a few. The latest known case is that 
of Galveston, which, 'as will be remembered, was de­
stroyed and partly engulfed on September 8 , 1901.  

Modern engineering science has now. however, done 
much to protect us from the vagaries of "Old Hans" 
and others of that ilk. so that coast towns often 
smile now at the thought of any danger. Yet in 
view of the San Francisco catastrophe, are they safe? 
Unexpected earthquakes ere this have worked terrible 
havoc in Europe. On August 24 , 358, the Black Sea 
was lashed into fury by a terrible earthquake and 
did fearful damage. Again on July 21 ,  365, Europe 
was visited by the most terrible earthquake ever 
known; all the coasts of the eastern Mediterranean 
with its adjacent seas rose in their  might (due to 
seismic influences ) and destroyed many towns. while 
several islands in the Aegean Sea disappeared forever 
with all their population. As later examples of what 
the sea can do, when disturbed by earthquake shocks, 
we may mention the destruction of Lisbon on Novem· 
bel' 1, 1755. and the utter annihilation of the towns 
of Anjer, Merak, and several other villages and ham· 
lets in Java and Sumatra by the great tidal wave 
which accompanied the eruption of Krakatoa on Aug­
ust 27,  1883. 

Many towns have also disappeared, due to land 
slides, avalanches. etc., which have hluled them into 
lakes. and inland seas. Local legends say that huge 
devil·fish live in these lakes, and it is their move­
ments which cause the towns to slip down and hurl 
their contents into the depths, where the monster 
can then glut his maw on mangled flesh and blood. 
Of course most of these reports are mere tales, but 
there are two recorded cases of inland towns being 
engulfed beneath the waters of adjacent lakes. The 
first of these is afforded by the disaster to the town 
of Zug. Switzerland (population 4.400 ) which was 
swallowed up in the lake of the same name on July 
5, 1887.  

To conclude. we will mention the disaster which 
befell the small hamlet of Tiefengruben about thirty 
years ago. This was a pretty little village, situated 
near Kranichfeld in Thuringia. Germany; in the cen· 
ter there was a small innocent· looking pond, upon 
which the good people used to keep their ducks and 
other water·loving fowl . One stormy day, why and 
wherefore Heaven only knows, the village went 
down, and its place was taken by a large lake, which 
still marks the site of the ill·fated village. The be­
nighted peasant returning home after a hard day's 
work felling timber in the forest surrounding Kran­
ichfeld, often sees uncanny-looking lights flitting about 
over the marshy ground, and mutters a prayer for 
the rest of the troubled spirits who-he thinks-are 
hunting for their lost home. Friends of the writer 
have often seen these lights. which owe their origin 
to decaying vegetation. In  fact, they are merely ig' 
nited marsh gases or. as they are popularly termed, 
Hwill 0' the wisps." 

Advices of recent date contain some very interest· 
ing data as to what. it may be said, is nothing more 
nor less than a submerged city in the making. About 
six months ago, following upon a sudden and unex­
pected shock, a considerable portion of the pretty 
little town of Tavernola fell into 

'
Lake Isco (formed 

by the waters of the Oglio. between Brescia and 
Bergamo) upon the shores of which it stands. Tn 
the night of the 15th of Clrovember a further shock 
ensued, and a whole square and several of the re­
maining streets of Tavernola slid into the lake. The 

wretched inhabitants had hardly time to flee to the 
mountain at tl).e foot of which the town nestles, or 
rather nestled. The government is now busy inquir' 
ing into the causes of the extraordinary phenomenon. 
Doubtless in time to come the ruined houses visible 
beneath the waters of the lake will form the object 
of legends similar to those enumerated in the forego· 
ing a rti cl e. 

••••• 
SCIENCE NOTES. 

Dr. Hugo Miehe, who has studied the spontaneous 
heating of newly-made hay ricks, considers the heating 
as entirely the result of physiological action and not, 
as is generally supposed, due to the action of badel'ia. 
Several thermophilous species of bacteria and fungi, 
some of them new. have been obtained from heat H! 
hay. Dr. Miehe thinks that injuriolls Idnds of bac­
teria and fungi are probahly fostered by sweating ma­
nure, and that the common occurrence of the tubercle 
bacillus may be due to this cause. 

The name of Luther Burbank has long been known 
as that of the wizard of botany. At a recent  lecture 
at Stanford University, seventy-three different specit's 
of apples were shown, all gathered from a single tree 
in Mr, Burbank's garden, While fond of the botanical 
pranks which appeal to the public mind. Mr, Burbank 
fortunately does not neglect the more serious part of 
his profession, and devotes much time and thought to 
the cultivation of improved plants likely to be of 
economic value, 

A fish which feeds on mosquito larvffi is reportrd 
from Australia, This fish. known to science as pSC1l· 
domugil signifer, and popularly known as "blue-eye," 
owing to the brilliant blue color of its iris, belongs to 
the family of athorinides, a small carnivorous fish found 
in both ocean and rivers, The blue-eye is a very small 
fish, about two inches long, and is generally found in 
shallow water, It is said that the I talian government 
is much interested in this matter and is importing a 
number of the fish to test their effic.iency as larva de­
stroyers in swamps and marshes. 

Archffiological interest is at present centered on 
Pffistum in I taly, where three very beautiful Greek 
temples stand, Owing to unhealthy malarial condi­
tions. l ittle exploring work . has in the past been done 
on this site, uut recent excavations have shown that 
the temples were merely part of a city. Prof. Spinaz­
zola. who is superintending the operations, has un­
covered, a few yards beneath the surface, a perfect 
street. thirty feet wide, well paved but showing the 
ruts of heavy traffic. Great numbers of O�)jfcts af iron, 
bronze or stone have been unearthed and it is pro· 
posed to turn' an ancient Greek tower on' the banks of 
the river Saito. near the site of the buried city, into a 
museum, ' 

In spite of the appliances of modern science and in­
vention, Arctic exploration remains a pursuit attended 
with great risk and hardship, It is feared that Wil· 
liam Bruce, a Scotch explorer, has been lost, together 
with two experienced companions. Mr. Bruce left 
his base of supplies in Spitzbergen early in August, 
accompanied by Capts, Johansen and Bracsen, and a 
search party has found traces of one of their {'amll'>, 
and their sleds, It is thought they were lost in at­
tempting to cross Prince Charles Bay, Spitzbergen. 
Bruce went with the Antarctic expedition which left 
Dundee in 1892, with the Jackson-Harmsworth polar 
expedition. and the Prince of Monaco's expedition to 
Spitzbergen. He was also a member of the Scotia 
Antarctic expedition of 1902. Capt. Bracsen accom­
panied the Prince of Monaco in his expedition to 
Spitzbergen, an d Capt, Johansen was a companion of 
Dr, Nansen in the latter's Arctic explorations, 

Tn a recent paper Dr. J. W. Spencer has given some 
interesting data in respect of the "Age of the Niagara 
Falls." Soundings at all the points of great changes 
in the Gorge have been successfully undertaken, bor' 
ings were Pllt Clown for the exploration of buried 
"alleys, and instrumental surveys made of the original 
river bani,s and the physics of the stream. The mean 
recession of the crest line of the Falls is found to be 
4,2 feet a year under existing conditions, and tllis 
rate has approximately obtained for 227 years, But 
this rate will not give the age of the Falls. on ac­
count of other great variations in the volume of the 
river and the height of the Falls themselves, The 
chief change in volume of water depends on the fact 
that originally Lake Erie alone was discharged over 
the Falls when the supply of water was only one­
fifteenth of the present discharge, Above Foster's 
Flat the sudden wiuening indicates the inflow of the 
other lakes into Erie, greater water discharge, and 
greatly increased rapidity of recession, The Whirl· 
pool is on the site where the recession broke down 
the partition separating the head of the Whirlpool­
St, David's buried gorge. and hegan to empty out 
the contents of this valley, The clltting with the fllll 
power of the water of the four la!(es varies at times 
according to the height of the fall, and is calcuhtpd 
to have occupied 3,500 years. The entire age of the 
Falls is  given as 39,000 years,-Knowledge and Scien­
tific News. 
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A SIMPLE PIPE·BENDING MACHINE. 

The pipe-bending machine shown in the accompany­
ing illustration has many new and valuable features. 
It  is  strongly constructed and will stand great stress 
when bending the heaviest pipes. The gears, which 
are cut and of heavy pitch, have a ratio of 25 to 1, giv­
ing it a powerful leverage. Hence a boy can bend a 
2-inch pipe with little effort. 

The continuous rotary movement of the faceplate 

upon which the quadrants or formers are placed is 
a distinct and desirable advantage and for many kinds 

of work it is obviously of much importance and 
convenience. The resistance stud is located on 
a movable arm provided with a "Tn slot, per­
mitting the stud to be placed anywhere within 
the radius of the arm. This arrangement pro­
vides the means for any kind of pipe bending. 

The faceplate has
' 

four "Too slots upon which 
any style or shape former or quadrant can be 
attached. It will in consequence bend an infi­
nite number of shapes without leaving any mark 
or disfigurement on the work operated upon. 
The machine is designed to be easily portable 
and has a telescopic stand which can be raised 
or lowered to a suitable height. When the hase 
is fastened the upper part swivels. Plain or 
adjustable stands can be used as the require­
ments of the case necessitate. 

Piping of steel, iron, brass, copper, or other 
material can be bent cold up to 2 inches in di­
ameter. The machine is also adaptable by means 
of special formers for bending light angles, fiat 
or tee bars. When pipes are coated by the 
Sabin process, galvanized, tinned, etc., this ma­
chine will bend such pipes to any desired shape 
without breaking the coating in any way. 

The quadrants furnished with this machine 
are adapted for use on inch pipe with a radius 
of 6 inches ; 1;i-inch pipe with a radius of 9 
inches ; llh-inch pipe with a radius of 12 inches, 
and 2-inch pipe with a radius of 14 inches. While 
these four sizes are furnished with the machiI:e, 
the fact that the smaller sizes of pipe can be 
bent in the larger quadrants makes it unnecessary to 
change the laUer unless a shorter radius is desired 
than the larger quadrant will give. 

The gears, the body of the machine, and the 
stand have been carefully proportioned to sustain the 
stress of the heaviest work. The weight of the ma­
chine complete is 750 pounds, and it  is a very de-. 
sirable adjunct in any plant where there is much 
pipe or conduit work. 

.'.' . 
SIMONIS LIQUID-AIR APPARATUS. 

BY THE ENGLISH CORRESPONDENT OF SCIENTIFIC AMERICAN. 
The possibilities of the application of liquid air to 

rescue apparatus for operation in coal mines, sewers, 
fires, and other inclosed spaces in which noxious and 
asphyxiating fumes prevail , is at the present moment 
arousing deep interest in Great Britain. This appPr­
atus, which is the invention of Mr. Otto Simonis, of 
Norfolk House, Strand, London, has been evolved 
from the experimental to the practical stage, and is 
now being severely tested both by the Metropolitan 
Fire Brigade and the Royal Commission on Mines. 
The utilization of liquid air for rescue purposes has 
for some time past been attempted, but experimenters 
have found considerable difficulty in the 
handling of liquid air, as well as the 
control of its reversion to the gaseous 
state, in a manner coincident with the 
pressure requirements for human inhala­
tion, without any resultant waste. These 
problems, however, have been satisfac,­
torily and successfully overcome in the 
Simonis invention, which is known :is 
the "Aerolith" apparatus, and the num­
erous experiments and practical apIf!ica­
tion of the system that have been carried 
out in Lord Rothschild's Austrian coal 
mines have demonstrated its efficiency 
and value. Mr. Otto Simonis, who has 
for Il!any years been associated with 
the evolution of fire-fighting and rescue 
apparatus, has been engaged for -some 
time past in the application of liquid air 
for the latter purposes, having aband­
oned the oxygen system, with which he 
was originally identified. 

Scientific ADlerican 

free. The apparatus is not unduly heavy, weighill� 
only twenty-four pounds when fully charged. From 
the top of the knapsack extends a flexible tube con­
necting an upper section of the chamber containing 
the absorbed liquid air with the mouth, there being 
a mask fitted over the entire face with mica glazed 
apertures for' the eyes, or simply a mask inclosing 
the eyes and mouth. This flexible coupling, which is 
about one inch in diameter, is connected by another 
short length of flexible tube of smaller diameter, the 
connection being made about six inches below the 

A SIMPLE AND POWERFUL PIPE-BENDING MACHINE. 

mouth to the liquid air container at the opposite up. 
per section, as shown in the illustration. 

The most essential part of the apparatus is the 
compartment containing the liquid air. This is filled 
with asbestos wool, which tlie inventor has discovered 
to be the very best of all absorbing sub�tances, while 
at the same time it enables evaporation to be auto­
matically controlled. This absorbent is thoroughly 
regulated by special means, so that not only is evap­
oration avoided when the apparatus is not in opera­
tion from external heat, but at the same time when 

'evaporation is in progress, to affect it so gradually 
as to be just sufficient for the needs of the wearer's 
lungs. Attached to the apparatus and lying flat 
against its outer surface is a second bag, through 
which escapes exhaled air from the lungs. 

The operation of the apparatus is extremely sim­
ple. The wearer clamps the mask carrying the 
mouthpiece from the liquid air chamber to his mouth, 
and commences to breathe in a normal ma�lilU·. The 
warm expired air from the lungs passes through the 
tube, and enters the chamber containing the absorbed 
charge of liquid air. The temperature of the volume 
at once causes the evaporation of a small quantity 
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out the slightest discomfort. 'rhe expired air, after 
passing over the absorbing medium and relpn .. '- ,- the 
requisite quantity of fresh air j' .d.ge, finally 
escapes into the outer atmospb.L- .-

The liquid-air absorbent reservoir is charged from 
a supply carried in a small receptacle, the liquid air 
being stored in a spherical vacuum vessel of the type 
evolved by Prof. Dewar. This reservoir is well insu­
lated, the loss from evaporation being very small. 
It is made of varying capacities according to require­
ments, the average capacity ranging from 0.7926 to 

1.5852 gallons. As air in its liquefied state is 
compressed into one eight-hundredth part of its 
own volume, 1.32 gallons of liquid air evapor­
ate into about 244,080 cubic inches of pure air 
at atmospheric pressure ; this quantity is suffi­
cient for about three hours' use. 

In connection with the evolution of the 
"Aerolith" apparatus, the inventor has also de­
vised a cheaper method of producing liquefied 
air than those in use at present. With the ap­
paratus he has designed, the cost of production 
is approximately eighteen cents per gallon, but 
by the aid of some recent modifications in the 
plant, it is anticipated that the cost will be re­
duced to five cents per gallon. In the case of 
large coal-mining areas, such as those existing 
in the north of England, Westphalia, and 
Pennsylvania, it would be more economical to 
erect one central generating station to serve a 
large number of mines. A plant occupying a 
total space of not more than 45 square feet, 
with an g-horse-power engine and capable of 
producing one gallon of liquid air per hour, can 
be erected for about $2,000. One of the greatest 
objections to the general use of l iquid air is 
the difficulty experienced in transporting it on 
account of leakage, but when stored in reser­
voirs of the insulated vacuum type, as construct­
ed by Prof. Dewar, the loss by evaporation is 
reduced to a minimum. 

The advantage of the Simonis invention is 
that it is compact, and being void of controlling 

valves there is no mechanism which is liable to be· 
come deranged. As it is comparatively small in size, 
it can easily be strapped to the back without incon­
veniencing the wearer, and therefore is peculiarly 
well adapted for work in dangerous mines. The pos­
sibility of the supply becoming exhausted is well pro­
vided against, as the rescuer carries a small alarm 
clock in his pocket, which gives at least twenty min­
utes' warning before the supply becomes exhausted. 

The London Metropolitan Fire Brigade is giving 
the apparatus a severe and practical trial, and it has 
already been adopted exclusively in the Rothschild 
mines in Austria, where after several months' use it 
demonstrated its great efficiency and reliability. 

• • • 
E1flctrlc Operation of Spanish Standard-Gage 

Hailways. 

According to the Continental technical press elec­
tric operation on standard-gage railways is now to 
be introduced into Spain, where on a section 22 kilo­
meters (13.6 miles ) in length of the Linares-Almeria 
iin.} an experimental service is to be started. This 
section, from Santa Fe to Gergal, shows a practically 
constant gradient of about 2.75 per cent. 

According to the scheme adopted, elec­
tric locomotives are to haul trains 150 
to 300 tons in weight at a constant speed 
of 25 kilometers ( 15lh miles ) per hour, 
thus allowing a train to be dispatched 
each hour, while trains at present can· 
not follow up each other at intervals of 
less than two hours. 

A special steam-driven power station 
is to be erected at Santa Fe. Later, if 
expectations are realized, the water 
power available in the neighborhood will 
be used for electrifying other pa�ts or 
the whole of this line. Rotary current 
operation has been chosen, as on one 
hand a considerable saving is obtained 
by recovering energy on the down-hill 
journey, while experience on the other 
hand goes to prove the simpliCity and 
reliability of this system, especially for 
heavy traction purposes. 

The "Aerolith" apparatus, which we 
are enabled to describe and illustrate 

FRONT AND REAR VIEW OF WEARER OF A SIMONIS LIQUID-AIR APPARATUS. 
Five locomotives are to be supplied 

by a Swiss electric company, which also 

through the courtesy of the inventor, presents many 
ingenious and striking features, the most notable be­
ing the entire absence of valves of any description, as 
well as the novel means adopted for absorbing the 
liquid air, the discovery of the inventor, whereby this 
material can be brought under complete control by an 
easy expedient, constituting a most prominent feature. 
The apparatus is of a very simple character, and is 
comprised of a bag containing the liquid-air absorb­
ing medium, which is strapped to the wearer's back 
like a knapsack, so that the arms are left entirely 

of liquefied air of the same volume as would be ex­
haled by _ a man under ordinary circumstances. This 
evaporated charge passes up the second tube, and by 
the next inhalation is drawn into the wearer's lungs. 
This cycle of operations is repeated, the warm ex· 
pired breat� evaporating charges of fresh air until 
the supply 

'
has become exhausted. The atmosphere 

evaporated from the absorbing material is cool, fresh, 
and pure, the intense cold of the vaporized air being 
warmed by its passing through the tube, so that by 
the time it reaches the mouth, it can be inhaled with-

constructs the whole of the electric 
equipment. The double-pole overhead trolley line 
will be worked at a tension of 5,500 volts. The loco­
motives are of the double-axle type and are designed 
for an output of 320 horse-power each . The course 
generally adopted will be to couple two such loco­
motives to the head of the train, while for yard pur­
poses these locomotives will be used singly. 

. , ... 
The Cunard steamship "Mauretania"-sister ship 

to the "Lusitnnia"-has just undergone successful 
speed trials off the east coast of England. 
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WIBELESS TELEPHONY FOB THE OITO STATES 
NAVY. 

!IERBERT T. WADE. 
A most essential condition of modern warfare is to 

maintain unbroken and complete communication along 
the entire line, from the commander-in-chief and the 
board of strategy to "the man behind the gun." Every 
device in the way of a signal or telegraph that accom­
plishes this purpose must be employed, and new inven­
tions are warmly welcomed, especially in the naval 
service, where to secure the best results a fleet must 

Scientific America.n 
alphabet. In wireless telegraphy the receiving of the 
waves is accomplished by any one of a number of 
devices, such as the coherer, the magnetic detector, 
electrolytic responder, etc., but in wireless telephony 
there is need of a specially sensitive device, and this 
is realized in the Audion, which, devised by Dr. De 
Forest and adapted for both space telegraphy and 
telephony, has been found a specially valuable element 
in the latter. This instrument, shown in the illustra­
tion, appears at first glance to be simply a small in­
candescent lamp, but there will be noticed a plate and 

move at the direction of one man, and 
often as a single unit. Accordingly, when 
it was announced recently that wireless 
telephony had been deveJoped to a prac­
tical state, it was but natural that the 
United States navy should wish early to 
test its claims, with a view to its exten­
sive adoption for intership communication, 
as well as for talking between sea and 
shore or between temporary or isolated 
stations, as on islands. For such tests 
apparatus has recently been installed on 
the U. S. battleships "Connecticut" and 
"Virginia" by the Radio Telephone Com­
pany under the direction of Dr. Lee De 
Forest, who for several years has been 
devoting himself to the transmission of 
articulate sounds by electrical waves, and 
has developed his apparatus so that the 
practicability of wireless telephony on a 
commercial scale seems assured. If the re­
port of the naval officers supervising these 
tests is satisfactory, it is quite probable 
that the new Pacific fleet, at least, will be 
completely equipped with apparatus for 
wireless telephony. The Audion. The Radio-Telephone Transmitter. 

The present application and tests involve 
the installation of transmitting and receiving appar­
atus in the wheel house or on the bridge of the battle­
ships, working in connection with, yet quite indepen· 
dent of the ship's ordinary wireless telegraph equip­
ment. This enables the admiral or captain to con­
verse with any ship within five miles, the contract 
limits of the present installation. The apparatus as 
now constructed is the result of an exhaustive series 
of laboratory experiments by Dr. De Forest, coin­
bined with practical tests made last July on Lake 
Erie, when wireless telephony was used in reporting 
a yacht race to communicate between a small yacht 
in motion and the shore. On this occasion it was 
shown publicly that for distances up to four miles, 
satisfactory teillphonic communication without wires 
is perfectly feasible, and 
it is with an improved 
form of this apparatus that 
tests are being made by 
the navy. Just previous 
to shipment to Province­
town for installation on 
the battleships, and while 
undergoing the final labor· 
atory testing, the instru­
ments were specially pho­
tographed for the Scn:N­
TlFIC AlIIERICAN, and are 
shown in the accompany­
ing illustrations. 

In explaining the con­
struction and operation of 
the De Forest system, it  
may be desirable to say a 
few words as to the under­
lying theory. Wireless 
telephony, as also wireless 
telegraphy, depends upon 
the production of electric 
waves that pass through 
the atmosphere, �nd also 
solid substances, with a 
velocity equaling that of 
light-186,OOO miles per 
second. 

a grid of platinum sealed into the bulb and connected 
w ith the exterior by platinum wires. The filament is 
of tantalum or other metal and is made to glow by a 
current from a small storage battery shown in the 
Illustration on page 222. The action will be 
explained below more fully in connection with

' 
the 

rest of the apparatus whose connections and arrange­
ment are indicated on the accompanying diagrams. 
At the transmitting instrument current is supplied at 
220 volts from the ship's lighting mains or other supply 
such as a small dynamo driven by ' an oil engine or a 
dynamotor using current at a different voltage. This 
direct current flows through choke coils which prevent 
the high-frequency alternating current from passing, 
and then goes to the oscillator, which consists of an 

22 1 
primary of the transformer 8S Indicated, a condenser 
being interposed in the circuit. The secondary of the 
transformer is connected with the antenna or aerial 
wire of the usual type used in wireless telegraphy, 
and to the ground through the microphone of an ordi­
nary telephone transmitter. By adjusting properly 
the two circuits it is possible to produce in the aerial 
wire oscillations that will cause waves of the desired 
frequency to be sent out into the air. Now the vibra­
tions of the voice acting on the microphone cause the 
resistance of the carbon granules to vary, consequently 

the resistance of the aerial wire cir­
cuit varies, and this corresponding­
ly affects the amplitude or intensity 
of the waves emitted from the antenna, 
not cutting them off absolutely as in wire­
less telegraphy. Examining now the dia­
gram for the receiving instrument, a simi­
lar aerial wire will be seen connected to 
the earth through one coil of a transform­
er, while the circuit of the E.econdary in­
cludes two condensers, the audion with its 
storage battery, and the telephone with its 
cells. The electric w'aves impinging on the 
aerial wire set up a series of oscillations, 
which in turn are reproduced in the co\'­
responding circuit of the transformer 
and affect the audion, causing the re­
sistance of the gas ionized by the heat of 
the glowing filament to vary in propor­
tion to the amplitude of the oscillations 
in the aerial wire, and the diaphr-agm of 
an ordinary telephone receiver is made 
to vibrate in the usual manner, repro­
ducing the sound spoken into the trans­
mitter. 

The conditions outlined above and ex-
plained by the diagrams are realized in the 

instruments themselves, shown in the illustrations. 
Here everything is brought together and the adjust­
ments reduced to a minimum, so that by observing a 
few simple rules there is no need for a .trained operator. 
The illustration shows the complete apparatus for a 
single station, with the appropriate connections and all 
adjuncts except the batteries and aerial wires. It will 
be noticed that the apparatus is simple and com­
pact, occupying little more space than the familiar 
wall set of the ordinary telephone. The transmitting 
instrument on the left will be recognized from the 
familiar microphone transmitter, while the instru­
ment is shown again by itself somewhat enlarged. 
The conductor leading to the aerial wire passes 
out at the top of the case and the source of current 

In order to transmit 
either telegraphic sig­
nals or vibrations corre­
sponding to those of the 
voice, it is necessary to in­
terrupt or vary these 
waves at intervals depend- Complete Equipolent of 'l'ransmitting and Receiving Instruments for One Station. 

is connected with binding 
posts at the rear. At 
the side of the box is 
the oscillator or arc 
inclosed in its nickel­
ed casing with the alco­
hol lamp beneath. This 
lamp is lighted and the 
transformer coils contain­
ed in the case are adjusted 
so that oscillations of the 
proper frequency are pro­
duced and waves of the 
desired length are emitt€d 
from the aerial wire. The 
action of the arc is indi­
cated by the small incan­
descent "pilot" lamp shown 
at the top of the box, 
which is acted on induc­
tively by the current in 
the primary of the trans­
former and glows when 
the oscillation takes place. 
The tuning of the trans­
mitting circuit is accom­
plished with the small 
handle moving in the slot 
at . 

the side of the box, 
while a listening key .is 
provided to enable the op­
erator to connect at will 
the aerial wire to either 
transmitting or rec€iving 
instrument. There is also 
a telegraph key and a de­
vice resembling the ordi-

ing on the signals or char-
acter of the sound. The 
production and transmission of the waves is essen­
tially the same in wireless telephony as in wireless 
telegraphy, but their interruption is an entirely differ­
ent matter The vibrations corresponding to the 
human voice have an average rate of about 500 per 
second, for a man's VOice, extending up to 20,000 per 
second for the overtones, while in wireless telegraphy, 
manually operated, it is possible to work at a rate of 
about five interruptions per second, the telegraph sig­
nals of course corresponding to the familiar Morse 

THE DE FOBEST BADIO-TELEPHONE" APPABATUS. 

arc maintained in the flame of a small alcohol lamp. 
The production of high-frequency alternations from an 
arc was first discovered by Duddell in England and 
ha3 been investigated by several physicists and experi­
menters, so that it was comparatively easy for Dr. 
De Forest to adapt the principle to h.is transmitting 
apparatus, although the actual application and the 
construction of a practical device required most elab­
orate and careful experiment. These currents with a 
frequency of about 40,000 per second pass through the 

nary buzzer which is 
termed a "chopper" by 

Dr. De Forest, shown in the foreground of the illus­
tration, which by simply cutting out the micro­
phone with a switch in front of its case, enables the 
apparatus to be used for wireless telegraphy, send­
ing the ordinary Morse signals. In telephoning, the 
method is to send a few such signals to attract atten­
tion and then to switch onto the microphone or talking 
circuit. The receiving instrument is contained in the 
two boxes shown at the right of the illustration. On 
the upper box is the two "pan-cake" syntonizer or 
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tuning device consisting of two coils where the num­
ber of tu'rns can be varied at will , 
adjustable condenser and impedance 
being tuned of course to the 
ratus. 

and beneath an 
coils, the whole 

sending appa-

The lower box, from which leads pass to the 
telephone receiver, contains the audion, already 
described and illustrated, which is provided , in dupli­
cate in case of possible mishap, together with su�t­
able switches and resistances to enable the current 
from the storage battery for the lamp circuit and that 
from the dry cells for the telephone circuit to be regu­
lated and used most effectively .  The speaker has 
merely to put the telephone to his ear, using the 
listening key, and to tall, into the transmitter. The 
simplicity of the apparatus commends it  for naval 
use, as it enables communication to be maintained 
not only between the vessels of a fleet but with tor­
pedo boats or dispatch boats on detached service in 
maneuvers or i :l action. Furthermore, there is a field 
for use in communicating with colliers and supply 
boats, not to mention lightships, lighthouses and shore 
stations generally. With the improvement and in­
crease in the range of action which is bound to follow 
now that a practical success has been assured, the 
usefulness of wireless telephony at sea will be widely 
exten ded. As a fog signal and means of communica­
tion in thiel, weather, it  promises to increase the safety 
of ocean travel . Wireless telephony has also impor­
tant applications on land which are attracting the 
attention of the inventor, bllt  the ap-
paratus above described is of special 
interest as being the first to be in-
stalled on U. S. naval vessels_ 

.. . ... 
StOll " B a l l n·a,,8. 

BY W.  H. PALEY, 
The real origin of railways is to be 

found, it has always seemed to the wri-

Scientific American. 
hundreds of miles of road they built in Britain. The 
amount of wheeled traffic was probably far too rnall 
to justify the time and trouble getting, bringing, and 
placing them would have involved. In the medieval 
period, too, there was next to no wheeled traffic, in 
fact the roads were not good enough for it. But 
about the middle of the eighteenth century the im­
provement of Internal communication began to be 
taken up in earnest ; turnpike roads, canals, and 
tramroads were made in  all directions, and in about 
fifty years the country passed from being one of the 
worst to the best provided in Europe. Many of the 
canal acts auI horized the construction of "tram roads 
or stone roads," the former meaning railways with 
cast-iron plates having an inner flange to keep the 
wheels in  place, the latter trackways formed of 
dressed-stone blocks placed end to end. These were 
laid in several important instances in the years im­
mediately preceding the introduction of steam rfl.il­
ways. The making of the great road from London to 
Holyhead by Thomas Telford was perhaps the largest 
public work undertaken till then. In several cas,,;, 
where an easier gradient than 1 in 20 could not be had 
without great cost, a stone track was laid, at less than 
h alf the cost, while the tractive force required on the 
latter, for the same weight, was not half what was 
needed on the unpaved portion. In  fact, so successful 
were stone trams deemed, that when steam road trac­
tion began to show its powers, it was seriously dis­
cussed whether an extension of this  system might not 

I 
III -' 
o 

ANTENNA 

COND£NSEA 

SEPTEMBER 28, 1907. 

of stone track, both in streets and backyards, that 
would probably amount to a considerable total if 
carefully reckoned up, In London there must be 
scores of miles of them. Almost every riverside wharf 
has one, and at the towns bordering on the Thames 
the same appl ies. At Brentford, in particular, there 
are a great many of them. Their age is uncertain, 
but many of the alleys through which they go contain 
houses fully two hundred years old. So lately as 
1890, the bridge over the Thames at Battersea, London, 
was constructed with a stone track on each left-hand 
side, as far as the center. The blocks are 4 feet apart, 
1 foot wide, and 4 or 5 long. The gradient is 1 in 31 
oil both sides. On the other hand; Southwark bridge, 
which is much steeper than that on the city side, has 
no track, and in consequence has always been more 
or less useless. 

Some very massive stone tracks may be seen at 
Liverpool , in North John Street, and Exchange Street 
East, for example. The blocks are as much as 2 feet 
wide, 6 feet apart center to center, but the rise in 
both streets is so slight that they are not much wanted. 
The clorious old goods yard of the London and North­
western Railway at Edge Hill , Liverpool , has a fine 
stone track running up to the street level at Smith­
down Lane. It appears to be part of the original 
Liverpool and Manchester Railway of 1830. An in­
teresting bit of stone' track runs from the Edgeware 
Road, London,  down to the coal-yard at Kilburn Sta­
tion, London and Northwestern Railway. It is made 

of the stone blocks used as sleepers 
when that line ( then called the London 
and Birmingham ) was opened in 1837, 
placed close together, A remarkable 
form of stone railway may still be seen 

ter, in parallel tracks of stone laid down 
for wheel traffic, as distinguished from 
horse traffic, which could go anywhere. 

SOU RCE OF CURRENT (J 
.... � o 

in Devonshire, although a good deal of it 
has been wantonly destroyed within the 
last ten years. It ran from the head of 
the Stover Canal, near Newton Abbot 
in South Devon, by a circuitous and 
steeply rising course up to the Hey tor 
Rocks on Dartmoor, These rocks are of 
the granite formation common about 
there, and rise in a very singular and 
rugged shape on the top of the down. 
They are viSible, rising to 1,491 feet 
above the sea, for miles around in all 
directions. The railway was made by 

The nations of antiquity had, in many o 
I 

cases, got so far as this in the direction 
of railway making. How much further 
they would have got, had they not been 
swamped by the rising tide of barbar- o PI LOT-LAMP 

= -GROUND ism, it is useless now to inquire. I t  is 
certain that there are plenty of exam­
ples of stone railways of great antiquity 

DIAGRAM OF RA OIO=TELEPHONY T RANSM ITT I NG STAT ION -
a Mr, George Templer, of Stover, for 
,the purpose of bringing down stone to 
the canal, which is a small, shallow one 
made by his father in 1792-4. Blocks of 
granite, generally aboJ1t 15 inches 

in Greece, Sicily , and the south of Italy. 
In 1842 a Mr. William Mure published 
in London "The Journal of a Tour in 
Greece and the Ionian Islands," under­
taken four years previously. He seems 
to have been much struck by the many 
evidences that stone tracks wel-e well 
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square but varying in length from 
about 4 to 8 feet, laid end to end, hav� 
a step or rebate cut on the outer edge, 
to form a wheel track_ This step Is 
about 4 inches wide usually, but prob­
ably has worn inward somewhat by the 
grinding action of the wheels. No 
means of preserving the gage are adopt­
ed, nor are the blocks attached to each 
other in any way. Excep't a certain ten-

lmown in that country in ancient times , 
and speaks of "the frelluent occurrences 
of wheel ruts in every part, often in 
the remotest and least frequented moun­
tain passes."  These, he says, "are not 
to be understood in the sense of a hole 
01' inequal ity worn by long use and 
nfglect in a l evel road,  but of a groo ve 
or channel.  pu rposely scooped out at 
dh-;tances adapted to the ol'dinary span 
of a carriage. for the purpose of direct­
ing and steadying the course of the 
w heels. Some of these t racts of stone 
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dency, especially of the shorter blocks, 
to sink at the ends when the ground 
was soft after rain, the line seems to 
have preserved its gage and level re-

- GROU ND 

STORAGE BATT ERV 
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railway-for such the�' may in fact be WIRELESS TELEPHONY FOR THE UNITED STATES NAVY. 

markably well, though no very high 
standard of either was required. Some 
two miles of it at the lower end dis­
appeared about 1862,  the course being 
taken for the Moreton-Hampstead called-are in a good state of preserva-

I ion , chiefly where eXfcuted in strata of solid 
rocle" Mr. Mure further argues that "the ex­
tensive use of chadots in ancient Greece, so 
conclusively proved by poetical tradition , could 
hardly have been possible without the aid of 
such roads." The famous ancient road thnugh the Vale 
of Tempe. in Greece, is frequently seen ten, fifteen , and 
twenty feet above the present modern road. The 
ancient one is mostly in the sol id rock, the worn sec­
t ions being ahout twelve inches wide. This was a 
mili tary road.  \lut  also over it were tak �n the hlocks 
of ' marble from the Verde Antico quarries at Casam­
hola .  which w e . e  rediscovered some years ago and are 
now in full wurk,  l'\ear them is a raised road through 
the marsh. made ahout the time of Just inian ( A. D. 
48:1-:;6ii ) .  which also has grcoves in it.  Here the 
grooves are due to wear of the l ongitudinal blocl,s, 
in the other case probably EUI'faces were dressed for 
the wheels on the rocl,bed itself , as may be seen, for 
example, on the Acropolis at Athens, where similar 
t aces remain,  w i t h  a transverse notching between to 
give illv l'iWld t o the horses. A friend of the present 
�n'i ter,  well acquainted with Greece . considers that the 
Greej,s nevfl' made such g-ood roads as the Romans. 
and tha t the best of  t h e  aIH'ient roads in that country 
were prohably laid h�' the Romans themselves during 
I hd r  domination in the early part of the Chrii:;tian 
{, n ! .  

There seems no reason t o  suppose t h e  Romans used 
long slabs of stone in parallel rows on any of the 

advantageously be laid down, at any rate between 
London and Birmingham. 

A very fine stone railway or tram was laid along 
the Commercial Road, in the east of London, during 
1828-30. This was expressly for the use of the heavi­
.est traffic to and from the East and West India docks, 
and had granite blocks 16 inches wide, 12 deep, and 
5 or 6 feet long, the intermediate space being paved 
with small sets. The reduction of friction was so 
great that it was estimated two horses could do the 
work that required three upon an ordinary macadam­
ized road. The loaded wagons worked over this tram­
way weighed about five tons ( 1 1,200 pounds ) .  I t  con­
tinued in use for many years, although the route is 
nearly level , and no special reason, except the heavy 
nature of the traffic, existed for its maintenance. 

A>aut the same time stone tracks were laid on the 
high-road between Coventry and Nun€aton , two busy 
towns in 'Warwickshire. In this cas� the blocks were 
only 12 inches wide, 9 deep, and 3% feet in length, 
the intermediate space not being paved. There was a 
great deal of coal traffic by carts, a sort of work which 
cuts Ull ordinary roads badly. , The eli,stance from 
Coventry to Nuneaton is about eight miles, and the 
cost of  laying such trams Rlightl�· ('xc{'eckel £ 1 .;;00 
1 J(,1' mile. This.  of course, would mainl�' depend n pon 
Ihe  nea l'l1ess of t he qna rt·�· . 

Such t racks . however ,  ha ve :-eldom bern J a i d  fo l' 
any con siderahle distance along British country roads. 
In  almost every town, nevertheless, there are lengths 

branch of the South Devon ( now Great Western ) Rail­
way ; but after getting clear of the pottery works 
near Bovey Tracey, the tram will be found crossing 
the road on the level and following a lane for a con­
siderable distance. It renders this lane quite useless 
for any but pedestrian traffic. A narrow brook is 
crossed by four huge blocks laid E'ide by side, the 
center ones having each a groove for the wheels ; the 
wagoners probably used the outside ones for a foot­
path. A wide moor succeeds, where the tram is so 
densely overgrown as to be hard to find, then it runs 
through the estate called Yarner, and out onto the 
bleak top of Dartmoor. Here it is very perfect and 
readily visible ,  the wind blowing so continuously up 
there that nothing grows except fine grass, which 
leaves the stones bare. There are several branches to 
different faces where the stone used to be won, at 
about 1 ,200 feet above sea , but some 300 feet below 
tile actual summit of Hey tor Rocks. Except that the 
i ron tongues or points that guided the wheels at the 
junctions are gone, the line is practical ly as good at 
the top as it  ever was. It was opened for traffic on 
Sept ember 1 6 .  1 820,  the quarries being worl{ed by the 
Hey tor Granite  Company,  For some years they did 
a larg-e trade in London , landing the stone at Grosve­
nor Wharf, 'Westminster. The west face of London 
Bridge ( opened 1 831 ) i� of Heytol' granite .  also the 
columns of . the General Post Office 1 1829 ) .  and the 
Waithman nbelisl{ at Ludgate Circus ( 1833) . The 
stone is a fine-grained porphyritic rock, wht�h �;;m be 
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got in blocks of almost any size, but from the tie of 
the jointing is costly to quarry. This fact, and the 
competition of 5luarries nearer the sea, ruined the 
Dartmoor granite industry, and Hey tor has been dis· 
used nearly fifty years. 

The gage of the tramway was apparently 4 feet be­
tween the faces of the ledges or rebates which guided 
the wheels; but some blocks have tilted outward a 
li ttle from the load not coming in the center line. The 
fall from the quarries to the canal must be at least 
1,000 feet, so that loaded wagons ran alone a large 
part of the distance. They were very small and low, 
on four cast iron wheels nearly 3 inches broad and 2 
feet in diameter. The leading vehicle was fitted with 
removable shafts for a horse. Other horses were, no 
doubt, sometimes used in tandem fashion. The ab­
sence of cross sleepers was, of course, very advan­
tageous in horse traction, for which they are greatly 
in the way. Quite five miles of the course of the line 
are readily traceable, over the greater part of which 
the blocks were still down two or three years ago. 
Although it is a single line, there was not more than 
one passing place in that distance. A walk of about 
three miles from Bovey Station brings you to Hey tor, 
where the most perfect part of the line remains, and 
the view from the top of the rocks, above it, is ex­
tremely fine on a clear day. 

Some 16 miles southwest from Hey tor are the re­
mains of another derelict railway, formed by an Act 
of Parliament of 1819 for bringing down stone from 
Dartmoor to Plymouth. This was mainly laid with 
cast iron fish-bellied rails, but some of the sidings or 
passing places have short pieces of granite rail . In 
this case, the wheels having flanges in the usual way, 
the top of the blocks is dressed to a surface along the 
inner edge. The greater part of this line wa

·
s opened 

in 1823 ; a small portion near Plymouth is still in use, 
and the company owning it, the Plymouth and Dart­
moor, can boast of being the oldest railway company 
in the world. 

In the American Cyclopredia , 1875 ,  article Railroad,  
it is stated that on the Quincy Railroad in Massachu­
setts, opened in 1827 ,  there were stone rails at the 
level crossings, the line being a short one for quarry 
pu rposes, like those just mentioncd . There can be 
little doubt that good stone, in sufficiently large pieces, 
would be a stronger material for railway construction 
than the very l ight iron rails then used, where heavy 
weights and horse traction were used i n  combination. 

• • 
.-\ e r o n an l l ca) N o t e  •• 

On Tuesday, the 10th instant, the first new military 
dirigible balloon to be constructed in England for the 
British 'Var Department made its trial trip near 
Farnborough. Two trials of the airship were made 
on this date. In the first one, after a flight of about 
two miles had been made around Farnborough and 
Cove Common, the engines stopped, and t.he balloon 
settled down near some trees. The aeronauts threw 
out all the ballast ( 800 pounds ) w ithout being able 
to get the airship to rise. In this test the new dirig­
ible stemmed a wind of fifteen miles an - hour, navi­
gating against it without difficulty, and traveling 
over the ground at about five miles an hour. 

In  the second trial the airship  performed different 
evolutions, and completed a three-mile circle at a 
height of about half a mile. It afterward descended 
successfully near its shed. 

This new dirigible is said to consist of a sausage­
shaped balloon about one hundred feet long by thirty 
feet in diameter, which gives it a lifting capacity of 
about two tons. The balloon is provided wilh a 
framework of aluminium covered with canvas, on 
which are carried the engines and other apparatus. 
An arrangement is provided for keeping the balloon 
distended by means of ballonets, which are inflated 
in the usual way by blowers operated by the engines. 
Three men can be readily carried by this new air­
ship. 

M. Bleriot made a successful flight with his new 
aeroplane above the drill grourids at . Issy, France, on 
the 17th instant. After running along the ground for 
a dista)1ce of about 75 yards, the machine rose to a 
height of some 50 feet, and flew a distance of 598 feet. 
The motor ' stopped working, and the aeroplane settled 
down rather abruptly, which damaged it somewhat 
and cut the daring aviator about his head. The dis­
tance covered in this flight is the nearest approach to 
Santos Dumont's record of 689 feet. 

Thirty·four balloons ascended in clear air and, car­
ried by a light wind, drifted southward over the field 
of Waterloo in an international balloon race that was 
started from Brussels, Belgium, on the 15th instant. 
This race was conducted by the Belgian Aeronautic 
Club, the prize being a silver cup donated by the club. 
The German halloon "Pommern ," piloted hy Herr 
Erbslob, won the race by descending at B'l :.on ne, 
France, 621 miles from Brussels. A Swiss balloon 
was second, landing at the foot of the Pyrenees after 
covering a distance of 565 miles. Prof. Huntington , 
of England, . was third, with a distance of nn3 miles 
t.o his credit, while Mr. Rolls with another 

·
English 
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balloon, the "Britannia," was fourth with 534 miles, 
the balloon landing at Sanguinet. An Italian balloon 
piloted by Usuelli covered 5 15 miles, and Herr von 
Abercron's German balloon came down at Carcans, 
4 8 1  miles from Brussels. The contest was an extreme­
ly interesting one in view of the large number of 
balloons that competed. 

The United States Army Signal Corps officers have 
recently established a balloon corps. This corps will 
be under the immediate charge of Capt. Charles De 
F. Chandler, and will also be under the tutelage of 
Leo Stevens, the well-known aeronaut and balloon 
constructor. It is planned to make ascensions from 
Washington in one of the new army balloons. It is 
also expected that within the next few months sys­
tematic ascensions and test flights will be made at 
Omaha, Neb. , where the Signal Corps has a station, 
and where special arrangements have been made for 
the manufacture of compressed gas to be used in the 
balloons. The new corps will endeavor to learn in a 
practical way the advantages of the balloon for scout­
ing purposes. In time, no doubt, this branch of the 
army will experiment with dirigible balloons and 
with aeroplanes, in the same manner as is being done 
by the leading foreign governments to-day. 

A. pprentlce.h lp Sy.telD on tile Penn .ylva nla 

R a ilroad. 

To the Editor of the SCIEXTIFIC A:lH:RICAN : 
I am in receipt of a letter signed W. S. Vanover, 

written from Lexington, Va. ,  inclosing · a  letter from 
you to him under date of September 6, 1907, in  which 
you advise him to enter the railroad university con­
ducted by the Pennsylvania Railroad Company at Al­
toona. 

There seems to be a pretty general misunderstand­
ing as to what the Pennsylvania Railroad Company is 
doing in this respect at Altoona ; and I thought it ad­
Yisable, therefore, to let you lmow exactly what we 
are doing. Your letter referred to is certainly mislead· 
ing. 'Ve do not conduct a railroad university at Al­
toona, in the ordinary: acceptation of that term. What 
we do is as follows : 

Young men, graduates of technical schools, either in 
the mechanical or engineering departments, are taken 
into our service in the mechanical departments as 
special apprentices, serving a period of four years in 
the different shops, offices, and laboratories of the com­
pany, thus fitting them for positions of responsibility 
with the railroad company.  

In the engineering department these young men are 
employed as rodmen, from which position they are 
promoted according to seniority and ability to transit­
men, assistant supervisor, and so on up into positions 
of importance and responsibility with the com'pany. 
The maintenaDce-of-way . men do not serve any fixed 
time in any of the positions referred to, but they are 
advanced accordingly as the vacancies occur and their 
abilities fit them for. 

I t  will be observed from the above that we do not 
maintain a university or a school, in the ordinary ac­
ceptation of the term. 

At Altoona, however, in  connection with the ]lIIblic 
school system there is a manual training school , the 
higher branches of which are conducted in connection 
with the . Altoona High School ; and it is proposed to 
have · this manual . training course include a post-gradu­
ate course of approx imately two years, thus giving spe­
cial training to graduates of the high school in me­
chanical work , so as to  make them better fitted for me­
chanical positions. not only with our company, but with 
any company with which they desire to become con­
nected. The Pennsylvania Railroad Company is in­
terested in this manual training . school only to the 
extent that it increases the available material for them 
to draw upon for a higher class of mechanics; and for 
this reason the Pennsylvania Railroad Company do­
nated a sufficient sum of money to properly equip the 
manual training school in the high school building. 

G. W. CR�;IGHTOX. 
General Superintendent. 

Te.t o f  'Vell mll n'. Al r .. hl p In the A rctic Region •• 
The following account, by Mr. Walter Wellman, 

of the first fl ight of his airship "America" in the 
Arctic regions may be of interest to our readers, in 
view of the fact that this test was the culmination 
of two winters spent in preparing the airship and 
two summers s])ent at  Dane's Island with it in  an 
effort to get it ready to start for the pole. The start 
was finally made on the 2rl instant, and the following 
is a dispatch to the Lolml Anzeiger of Berlin,  sent 
hy Mr. Wellman from Tromsoe, Norway : 

"After the steamer 'Express' cast off the cahle .  the 
balloon 'Ameriea' did excellent ly .  but an increasing 
wind soon gave us a hard stru !!:e;le, and the storm 
drove us toward some high , jagged mountains near 
the coast, where the airship  would have been de­
stroyed if she struck.  

"There then ensued a hard fight between the storm 
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and the motor. The latter triumphed, and we slowly 
rounded the north end of Foul Island in the teeth 
of the wind. Our confidence in the 'America' had 
so increased in the meanwhile that I gave the order 
to start for the north pole. 

"The wind, however, increased to twelve miles an 
hour, and the snow fell so thickly that we could not 
see a quarter of a mile. .Just then the compass 
failed to act owing to defective construction. We 
were completely lost in a snowstorm above the Polar 
Sea and threatened with destruction.  After a brief 
deliberation we decided to try and get back to the 
'Express' to rectify our compass and start again. 

"It  was impOSSible, however, to keep in one direc­
tion, and we were again carried into dangerous prox­
imity to the mountains. Vaniman, the engine(\", 
then started the motor at top speed, and the 'Amer­
ica' moved a second time against the wind, which 
probably was blowing fifteen miles an hour. 

"She circled three times in the teeth of the wind. 
'Ve saw the 'Express' for a moment, but immediately 
lost her again. We would have returned to the 'Ex­
press' if we could have seen where to steer, but 
under the circumstances the only thing possible was 
to try to land. With this idea we stopped the motor 
and let the 'America' drift over the glacier. 

"At the end of Foul Bay we used a trailer filled 
with provisions and a brake rope. Both acted well 
and dragged over an ice wall 100 feet high without 
damaging the provisions. 

"After crossing the glacier we opened the valve, 
and landed on the upper glacier, half a mile inshore, 
The landing was effected so successfully that ma­
terial weighing nine tons descended three hundred 
feet and touched the ice �ith no shock or damage 
whatever excepting several bent tubes and broken 
wires. The numerous delicate instruments were not 
injured. The self-registering barographs, mete oro­
graphs, and manometers continued running after the 
landing. The mantle of the balloon can easily be 
repaired.  

"The 'America' was in the air for three hours and 
fifteen minutes, and covered about fifteen miles with 
her own machinery. She made three loops against 
the wind, proving her power and capability of being 
steered. The ascent was successful in every respect. 
The 'America' is from every standpOint the strong­
est airship and the most durable for a long journey 
that ever was built. She held the gas splendidly. 

"Later in the same day the 'Express' found us, 
and fetched the steamer 'Frithjoff, ' with men and 
sledges from the camp. The crew of the 'America' 
lived for three days comfortably in the gondola 
while the work of rescuing the balloon was in prog­
ress. They could have lived there for nine months 
had it been necessary. The entire airship, including 
even a part of the gasoline, was returned to the camp · 
in three days. 

"The balloon and the entire outfit have been made 
ready for the winter, and three men have been left 
on guard. 

"After this successful attempt we were all con­
vinced that the 'America, '  in normal summer weather, 
can make her :way to the pole. We all regard this 
plan as rational , practicable, and feasible. The thing 
can be done, and what can be done shall be done." 

• • • • • 
Til e  C u rrent SU Pl.) e ln e llt. 

Advances in the construction of telescopes and other 
astronomical instruments have enabled scientists to 
make new discoveries far surpassing those made even 
a few years ago. "Recent Progress in Astronomy" is 
interestingly written about and fully illustrated in a 
lengthy article in the current S UPPLE�IF.XT, No. 1656. 

The efforts made to obtain turpentine and other pro­
ducts from waste wood are described by J. E. Teeple, 
Ph.D.,  and J. S .  Miller writes on asbestos, a useful 
mineral , of which the supply is insufficient. Few 
toolmal{ers know how to test with any precision the 
grade of a bar of steel. In an article on "The Spark 
Method of Grading Steel," Albert F. Shore, M.E. ,  de­
scribes a method of testing steel with an air blast. 
The first of a: series of practical articles on the "Ele­
ments of Electrical Engineering" is written by Prof. 
A. E. Watson, and an illustrated note on "AutQmatic 
Speed Control for Magnets" will also be of interest to 
electricians. The Cape to Cairo railway, dreamed of 
for years by Cecil Rhodes, is gradually becoming fact ; 
from its southern end it now Etretches through north­
western Rhodesia toward the Congo Free State fron­
tier. Our English correspondent describes and illus­
trates one of the features of this length of line-the 
building of the longest bridge in Africa. The fifth of 
J. H. Morrison's articles on "The Development of 
Armored War Vessels" brings us to the verge c.f 
modern construction . Dr. A. Gradenwitz contributes a 
valuahle note on the "Cause of Vitiation of Confined 
Air." We have several times lately referred to arch· 
reologi cal research in northern Africa ; much of this 
work has been done by European investigators. In tile 
current S{ TPPLEMEXT the Egyptian work undertaken 
by the New York Metropolitan Museum is described. 

© 1907 SCIENTIFIC AMERICAN, INC.



224 
DANIEL'S COJl[ET. 

Comets are not exceedinr-ly rare visitors, but it is 
seldom that they are prominent enough to be visible 
to the naked f,ye. Not in twenty-five years have we 
had the opport unity to observe as large a comet as 
has been con::,picuous in the eastern skies each morn­
ing for the past two months. It  is owing to the fact 
that the object could be seE ll only in the early hours 
before sunrise that it has awakened so l ittle public 
attention . Since our issue of August 31, in which ap­
peared a description of Daniel's comet, it  has arrived 
at perihelioll ( its 
closest approach to 
the sun ) on .sched­
ule time, the 4th of 
September, and is 
now speeding away 
at a }laCe that will 
soon carry it  beyond 
the reach of the 
naked eye. As its 
course is a parabola, 
we will probably 
never see it again .  

Scientific American 
weather was favorable, and as long as the position of 
the comet with respect to the sun permitted. These 
photographs, put together, form a pictorial diary of 
the comet. Camille Flammarion, comparing the pho­
tographs taken at the Juvisy Observatory, has noted 
that the luminous streamers of the tail varied their 

. position on successive nights, which leads him to be-
lieve that the tail was rotating on its axis. This, how­
ever, is doubted by other observers. The photographs 
shown herewith were taken at the Yerkes Observatory 
a� Chicago, and show two characteristic phases of 
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be determined only by mathematical calculations. The 
earth would not be enveloped in noxious gases, or ill 
white-hot matter, because the indications are that com­
ets' tails are comparatively cold, all:d shine with a 
certain glow due to the action of the sun's rays on the 
minute particles. The only visual eVidence we could 
possibly have of passing through the tail of a comet 
might be a shower of shooting stars ; and since the 
particles which make up the tail of a comet are ex­
ceedingly minute, they would be entirely consumed by 
friction with the earth's atmosphere long before they 

came within reach of 
the ground. 

One would suppose 
that aft er rounding 
the sun the comet 
would pass from the 
east side to the west 
of the sun, and be 
visible in the eve­
ning skies. How­
ever, this is not the 
case . because the 
earth hal' f'lllowed 
the comet far enough 
around to see it 
strike away still on 
the right hand or 
Eastward side of the 
sun. At present writ­
ing the comet is vis­
ible to the naked 

PllOTOGBAPH OF DANIEL'S COJl[ET TAKEN AT YERKES OBSERVATORY. NOTE THE GREAT LENGTH 

OF THE TAIL STREAMERS. 

()arlboo District. 
The central part of 

B r i t i s  h Columbia, 
during the years 
1860 to 1870, or 
t h e  r e a  b o uts, pro­
duced some $40,000,-
000 of gold from very 
rich shallow placers, 
mined by very pri­
mitive methods. The 
movement of pros­
pectors to this region 
was known as the 
Cariboo "excitement" 
or "stampede," and 
probably, area for 
area, there was then 
a greater amount of 
gold collected from 
the above r e g  i o n  
than any other equal 
area ever discovered, 
not even excepting 
the rich creeks of 
the Dawson region 
in Yukon Territory. 
Williams Creek, in 

eye, although it  is so nearly in l ine with the sun 
as 1I0t  to be very conspicuous. It  rises at about 
4 o'clock in the morning, but before it  ascends above 
the dense and murky atmosphere of the horizon suf­
fiCiently to be clearly observed, it is overtaken by 
the first rays of dawn, and the faint nebulous tail 
can scarcely be distinguished against the bright back­
ground of the sky. However, the head or nucleus of 
the comet is  clearly visible, and appears l ike a second­
magnitude star, or as bright as the stars which make 
up the Great Dipper. Shorn of its tail the object 
bears l ittle resemblance to the popular notion of a 
comet, and it is difficult for a layman to identify i t  
unless he knows j ust where it is to  be found. 

The comet when first sighted by Daniel at  the Prince­
ton Observatory, on 
.T une 9 , was of the 
ninth magnitude. By 
the 7th of July it  
had grown to  the 
sixth ma gnitude, so 
that a practised eye 
('ould just make it 
out without the aid 
of the telescope. Its 
nearest approach to 
the earth occurred 
on the 1st of August, 
when it  passed with· 
in 70 million miles 
of us.  I t  was then 
85 million 
from the sun.  

miles 
At 

the comet's tail. As the photographs were made with 
the telescope trained upon the comet, the stars ap­
pear as lines of length proportional to the duration 
of the exposure, that is, they show the relative east­
ward motion of the comet. The eastward side of the 
photographs is shown at the left instead of the right, 
because to see the comet in the position illustrated. 
the observer would havll had to face toward the south. 

As is usual when a conspicuous comet makes its 
appearance, the daily press has published sensational 
and alarming predictions of the possible conse­
quences of a collision between this earth and the 
comet. Some one has stated, and very truly, that 
the chances of our earth ever being hit by a comet 
are about the same as the chances of one's killing a 

the Cariboo District, 
is said to have produced upward of $25,000,000 from a 
length of 2 %  miles of its creek bed, according to gov­
ernment records. The attention of capitalists is again 
being largely directed to this district. 

There is a false impression extant that mining can 
be carried on in this region for only a few months in 
the year. While the eastern part of British Columbia 
receives a large fall of snow varying from 30 to 40 
feet · per year, in the western part the snowfall 
amounts to only 4 or 5 feet. The climate of central 
Britis.h Columbia is very mild, due to the warm and 
persistent Chinook winds coming from the Japanese 
current.-Mines and Minerals. 

• • • • • 
In a recent six-hour test at the refuse-burning plant 

perihelion , on Sep­
temher 4. it was 4 8  
million miles from 
the Slln,  and 80 mil­
lion miles from us. 
When at its most fa­
vorable ]Josition for 
observation, it grew 
nearly as bright as a 
first-magnitude star. 
and had a ta il whieh 
appeared ' as long as 
the handle of the 
Great Dipper. I n  
some photographs i t  

ANOTHER VIEW O F  DANIEL'S COJl[ET. THE STAR STREAKS O F  THE BACKGROUND SHOW THE Jl[OTION OF 

THE COJl[ET WITH RESPECT TO THE STARS DURING TIJI[E OF EXPOSURE . 

which generates light 
for the Williamsburg 
Bridge, New York, 
40,497 pounds of ref­
use was burnt, or at 
the rate of 6,749 
pounds pe!, hour. The 
total bulk of the ref­
use burnt was 293 cu­
bic yards, weighing 
138 pounds per yard. 
It was burnt under 
two 200-horse-power 
Stirling water - tube 
boilers ; the total 
grate area was 192 %  
square feet, and the 
consumption of ret­
lise per hour on each 
IInit of surface was 
39.2 pounds. The 
heating surface of 
the two boilers was 
3 ,780 square feet, and 
the steam pressure 
during the test was 
1 4 3  p 0 u P d s p e r  
square inch ; 2.29 
pounds of water were 
evaporated for each 
p 0 u n d of refuse 
burnt from and at 

('an be traced to a much greater lel.gth. The head, 
including the nebulous aureole, was of about one-third 
the apparent diameter of the moon. The real diam­
£:ter of the head was about 236,000 miles, or  almost 
thirty times the diameter of the earth . The tall ap­
peared to have a length of 20 million miles, but as 
it was not perpendicular but oblique to the l ine of 
Sight, its length was evidently m uch greater than 
this. 

At a number of the principal observatories photo­
graphs of the object were taken nightly whenever the 

bird on the wing by firing a gun blindfolded at the 
open sky. 

The nucleus of a comet is probably made up of a 
swarm of meteorites, and the tail is made up of a 
very fine dust, and not a gas as is commonly supposed, 
which is driven off from the nucleus by the repulsive 
action of the sun's rays. As comets' tails often stretch 
out for many millions of miles, the chances of our 
passing through one of them are far greater. But 
should we ever encounter a comet's tall , it is doubtful 
if any laymen would be the wiser. and the fact could 

212 deg., this result 
being due in part to the economizers on the boilers. 
The consumption was 46  pounds per kilowatt hour, due 
to the fact that only part of the power produced was 
used to generate current, though the boilers were run 
at their full capacity. 

. ' . '  . 

During 1896 the United States imported 77,194 short 
tons of asphalt from Trinidad. This material is ob­
ta ined from a pitch lake, and as it is removed the 
lupply is replenished from Bubterranean sources. 
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IF INSECTS WERE AS LARGE AS ELEPHUTB. 
If modern man had existed in the period of the 

giant lizards, it is possible that he might have hp/! a 
clearer conception of the strenuous life than he actu­
ally possesses. This thought is suggested by the in­
genious humor of our contemporary, the Lon-
don Sketch. In the SCIENTIFIC AMERICAN of 
May 25, we published a number of illustrations 
of insect models from the American Museum 
of Natural History. Our contemporary, no· 
ticing these fearsome "beasts," conceived the 
idea of introducing some of them into pic­
tures with men and women, where the insects 
would outrank the humans in size. The re­
EmIts are so entertaining, that for once we 
rather extend the scope of our pages, and re­
produce these pictures for the amusement 
of our readers. 

The idea is not new ; a few years ago an 
English author wrote a novel, in which the 
discovery of a wonderful concentrated food 
led to a growth of hornets a yard long, and 
rats as big as horses. The final result of this 
upsetting of nature's balance was, that man 
adapted himself to the new order of things, 
and continued to control nature. The con­
clusion was a correct one. 

If, through the working of some miracle, 
we were suddenly deluged with monster in­
sects, the infliction would probably be less 
terrible than appears at first glance. The 
larger an animal becomes, the less able is it 
to stand against man. The elephant, which 
lives to a century and can kill a man with a 
blow of its trunk, will soon be extinct, unless 
means are taken to preserve it, while a small 
creature such as a rat or a mouse holds its 
own in the busiest city. The bison has van­
isl].ed from our prairies-a victim to its size. 
If mosquitoes grew to resemble greyhounds, 
it is fair to assume that they would no longer 
lay innumerable eggs, as they do at present. 
Both the larva' and tre flying insects would 
be fair game for sportsmen, and probably in 
a year or two the insects would be extinct­
except in our zoos. It is not the visible which 
is tel rible to man. Wild beasts, storms, or 
accidents account for comparatively few dis-
asters. It is the minute and unnoticed that 
spreads disease. For centuries man has suffered from 
the ravages of plagues-suffered chronically and as a 
matter of course-to an extent scarcely conceivable to 
this generation. The nineteenth centur.y was well ad­
vanced before people began to fairly understand what 
are now considered the Vf!ry rudiments of health ; 
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now our scientists have got a firm grip of the situa­
tion ; and if some new condition arose, they would 
gradually find means to control it. 

The illustrations suggest feelings of regret rather 
than teror. Those tree-hoppers appear to be placid, 

Couutry Life-As It Might Be. 

amiable creatures, and we cannot believe that either 
the beseeching damsels or the terrified policeman are 
in any danger of furnishing a meal. If only we could 
capture a few of them, and break them in to work, we 
might find that we had tapped a practically inexhaus­
tible supply of cheap horse-power. The beetle is more 

225 
terrible, for his intentions are evidently hostile. But 
we can well imagine him changed from the hunter to 
the hunted. Those ferocious jaws of his might solve 
the problem of the diminishing supplies of whalebone, 
anl\ his wing membranes might supersede crocodile 

hide for purses. Doubtless a use would be 
found for every part of him, and he would 
soon grow scarce. The tree-hoppers have four 
wings. They would solve a vexed problem for 
us. We may imagine a long line of "heavier· 
than-air" fliers racing over a measured course 
in competition for the "blue ribbon of the 
air," the SCIENTIFIC AMERICAN trophy. 

.. I e  . ..  
A report has just been made to the Paris 

Academy of Sciences by Dr. Fortin, an emi­
nent optiCian of France, which is now at­
tracting the attention of physicians through­
out the civilized world, inasmuch all <\isease 
of the eye has been the most difficuL to con­
tend with in all the range of medical and 
surgical science. Dr. Fortin's new cor.trivance 
in the diagnosis of the eye is a confirmation 
of the physical organization of our organ of 
vision, a practical application of which has 
been the dream of students in this branch of 
science for years. The physicians who are 
investigating Dr. Fortin's theory find that the 
light from a mercury-vapor lamp passing 
through two sheets of blue glass and reflected 
into the eye by a large lens reveals the in­
ternal condition of the eye inflnitely better 
than ordinary white light. By placing a 
screen with a pinhole between the light and 
the eye, a magnified image of the vessels at 
the back of the retina, which has heretofore 
been invisible, has been obtained. This dis­
covery in optics is regarded as one of the 
most advanced steps in this field of science, 
judging from the comments of eminent phy­
sicians on the recent report of the French 
Academy. 

.. . . . . 
The multiplication of hotels in New York 

has not resulted in an oversupply of accom­
modation, as many old-line hotel managers 
have feared. The latest notable building is 
the new Plaza Hotel, which opened on Sep­
tember 23.  A few years ago a large modern 

hotel was erect�d on this site, but the owners saw pos­
sibilities for improvements, and so the old Plaza Hotel 
was razed to the ground and the new one built ; the 
cost, including the scrapping of the former building, is 
about $12,5,)0,000. The success of tRe investment seems 
assured. 

FortuDately the Tree-Hoppers Are Herblvoi'ous, But Their Aspects Are Sufficiently StraDge to inspire Terrol' ill Timid BoSOJWi. 
4 compoell.1on trolD 'l'he London Sketch adapted trom specimen. prevlou�ly pUhli8hed in U1e Scienuac AmerieaII. 

IF INSECTS WERE AS LARGE AS ELEPHANTS. 
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THE NEW FUTNET ROCK LIGHTHOUSE. 

Oft' the southeast corner of the coast of I reland is 
the }<'astnet, a small pinnacle, which is one of the most 
important landmarks to transatlantic traffic, consti­
tuting as it does the first and last land bearings to and 
from Europe. This danger spot comprises a group of 
islets, the principal of which are the Great and Little 
Fastnets, and before the year 1848 was in no way 
indicated to mariners. In that year the erection of a 
cast-iron tower to a height of 64 feet was commenced 
by George Halpin, engineer to the I rish Lights Com­
missioners, fitted with a 38,000-candle-power fiashing 
light recurring every two minutes, at a cost of $86,950, 
and the light was shown for the first time on January 
1 , 1854,  thereby superseding the l ight on Cape Clear, 
4 V2 miles away on the mainland. 

This structure proved unable to withstand the strain 
put upon it by the Atlantic, and frequent and costly 
strengthening works were necessary. Finally, in  1895,  
it  was decided to supersede the old erection with a 
more modern masonry-built house. The situation of 
the new lighthouse upon the rock may be gathered 
from the accompanying illustrations, and it  will be 
seen that it  rises from a ledge just above the '!Yater 
level . At its base the tower has a diameter of 52 
feet, and the granite portion rises to a height of 147 
feet, the focal plane of the light being 159 feet above 
high-water mark at ordinary spring tide. The site 
selected is the hardest portion of the rock, and being 
at the extreme west end of the islet, the base of the 
tower receives the blow of the heaviest seas before 
they rise to their full height. The foundations are 
20 feet in thickness, comprising thirteen partial rings 
of masonry, forming a facing to the natural rock. 
The lower courses are stepped, and help to offer a 

. . / 
/' 
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vide bottom ventilation to the lantern and may be 
left open in all weathers without any danger of spray 
being driven in. This rOGm is fitted with a rain-water 
tank, which collects the water falling on the lantern 
roof, and with the wireless telegraph apparatus, for 
this lighthouse constitutes the most westerly and im­
portant shipping signaling station in the British Isles. 

The external form tapers upward for a height of 116 
feet in an easy curve, which is the segment of an 
ellipse having a semi·axis major of 155 feet. Above 
this point the shape is cylindrical, 20 feet 8 inches in 
diameter, with two balconies projecting outward, of 
26 feet external diameter at the 133 feet 6 inches and 
146 feet 3 i nches levels respectively ,  the masonry being 
carried out in a.n easy curve under each balc"ny. 

The whole of granite for the masonry was procured 
from Cornwall ,  and the lighthouse was set up in sec­
tions at the quarry to secure accurate fitting. For 
the lower course, where the stone would soon become 
covered with green seaweed, fineness of grain and 
color were of secondary consideration so long as the 
texture of the stone was of a high standard. For the 
section above the entrance level good hard fine-grained 
granite of uniform color, free from marks and defects, 
and very finely dressed so as to present a good fiat 
surface on either face, is used. The whole of the 
stones were carefully dovetailed together upon the 
dovetail joggle system, so that the entire structure is 
bonded into vi!·tually a monolith. It is impossible for 
any stone to be withdrawn until the whole of those 
above have been removed, when it is extracted in a 
vertical direction ; and even such action must break 
off the dovetailed joggle in the course below it, as 
the cement used in the bed flows in and completely 
fills the space between the male and female dovetails . 
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remedied by careful cutting out and cementing in of 
small stones. Each course was carefully checked after 
laying, and the greatest variation from the figured 
dimensions of the drawings was only 0.25 inch in the 
entire diameter, which speaks well for the care and 
labor bestowed upon the cutting of the blocks. 

The lantern equipment is by Messrs. Chance, of 
Birmingham. It  is of the single flash type, recurring 
every five seconds, the duration of the flash of maxi­
mum intensity being 0.122 second. The power of the 
beam during this period of flash is 750,000 candle­
power, and is obtained by means of a biform four­
sided apparatus, each tier consisting of four square 
panels with annular plano'convex lenses of 80 deg. 
aperture and 920 millimeters ( 35.5 inches ) focal dis­
tance. In the center of each tier is placed an incan­
descent mantle bur.ner of special design, having a mini­
mum and maximum working power ranging from 
1,350 to 1,450 candle-power, respectively. The lenses 
are set forward with their principal foci on the hori­
zontal axis, and 6 millimeters ( 0.236 inch ) in front 
of the vertical axis of the mantle, this disposition 
being found to give the best results in the photo­
metric tests, as more light is received from the front 
than from the back of the mantle, the proportions 
being respectively 62.5 and 37.5 per cent. The cata­
dioptric prisms are divided into short segments, and 
each segment is  set to throw the center of its beam 
in a direction truly parallel to the center of the beam 
from the lens, the latter being dipped to strike the 
sea at a distance of ten miles by raising the center of 
the mantle the requisite height above the horizontal 
axis of the lens. By the adoption of the biform appa­
ratus, should an accident befall one of the burners, 
the whole light is not extinguished-the beam is only 

Gear for Hoisting and !'letting the 
Masonry Blllcks. 

One of the SoUd lUasonry Courses of the Tower in Course of Construction. 
(View fl'om Top of Rock.) 

'l'he Lantern in Course of 
Construction. 

breaking face by their sharp edges to the waves. At 
the top of the foundation courses the diameter is 40 
feet, and here the complete courses of masonry com­
mence, being continued up to a height of 30  feet 6 
inches. These courses are solid except for a central 
fresh-water tank of 3,250 gallons for the keeper's reo 
quirements. The tank is divided into two compart­
ments by a central brick wall, so that one side may 
be emptied for cleaning without wasting the store in 
the other compartment. The fioor of the entrance 
room to the l ight-house is 57 feet 9 inches above high­
water mark. Up to this point the thickness of the 
masonry courses varies from 2 feet, in the case of the 
foundation partial ring courses, to 1 foot 9 inches 
thick for the succeeding fifteen solid courses to · the 
entrance room fioor. From the entrance level the 
tower extends to a height of  88 feet 1% inch to the 
lantern, and is divided into eight compartments for 
the services of the inmates. 

The four lower floors are used for storage purposes. 
T\._d second room contains the oil tanks, from which 
the oil is  pumped to a small supply tank in the lantern 
gallery. From this fioor commences the central hollow 
shaft, in which the weight controlling the revolving 
mechanism of the lamp moves. The fifth-fioor room 
is the living room, 15 feet in diameter, and above is 
the principal bedroom. Access is gained to the various 
apartments from the entrance level by a spiral stair­
case. The rooms are all well l ighted by wi ndows 
fitted i n  gun-metal frames up to this level , and pro­
tected upon the exterior by storm shutters. the outer 
surfaces of which come flush with the masonry. Im­
mediately below the lantern is the service room, from 
which the lower balcony is gained. The windows in 
this room are not equipped with storm shutters. and 
have special louvre ventilators over them, which pro-

THE FASTNET ROCK LIGHTHOUSE. 

The total number of stones used in the building of the 
tower is 2,074,  representing a net cubic content of 
58,093 feet and a weight of 4,300 tons. The weights of 
the i ndividual stones range from 1* to 3 tons. In 
addition, 4,500 cubic feet of small squared blocl(s were 
used in filling cavities in the foundation and the space 
between the rock and the tower up to the level of the 
entrance floor. 

Owing to the inaccessible position of the rock and 
the danger involved in approaching except in the 
calmest of weather, great difficulty was entailed in the 
work of construction. A special steamer was built for 
trans-shipping the building material, workmen, and 
stores to the rock from the mainland. As the vessel 
could not approach nearer the islet than 110 'feet, 
special gear was installed for transporting the stones 
from the ship to the point of erection. A derrick 
was rigged up on the rock, to haul the stones from the 
steamer to  the base of the tower. When the stone 
reached the base, it  was picked up by another derrick 
fixed up in the center of the building, and lowered 
into the position in which it  was to be set. The laying 
o f  the lowest courses was frequently delayed, owing to 
the rough weather experienced, but whenever the 
weather was fine excellent progress was maintained, 
the greatest number of stones laid in connection with 
the lowest courses in a single day being 22. The actual 
building commenced in July, 1901 . o]lerations having· 
heen retarded considerably by difficulties exverienced 
in connection with the quarrying of the granite, and 
afterward by inclement weather. 

The setting of the masonry was completed in just 
four years. During the work, despite the difficulties 
attending trans-shipment of the masonry to the rock . 
not a single stone was lost or damaged beyond slight 
chips off the rises of 16 stones, which injuries were 

reduced fifty per cent in power. Moreover, a flash of 
greater intensity can be secured thereby, while the 
principle also facilitates cleaning. 

The pedestal of the lantern is of the type designed 
by Mr. C. W. Scott with mercury flotation. A cast-iron 
eylinder 5 feet 9 inches in diameter by 4 feet 6 inches 
in height, divided into six segments, supports six 
standards, on top of each of which are two vertical 
rollers on ball bearings, and one horizontal roller 
rotating on a pivot. Outside these standards is the 
mercury trough, supporting a float which carries a 
revolving table of 7 feet 6 inches diameter, on the 
inner curb of which is a gun-metal toothed rack of 5 
feet pitch-line diameter. Within the pedestal is the 
shaft connecting with the weight-driven clockwork 
rotation machine, and also two air receivers and two 
oil botth:s,  which feed the burners. The weight of 
the revolving apparatus is  6 tons, and it  is rotated by 
a 290-pound weight falling 49  feet per hour, this being 
sufficient to give three revolutions per minute, and 
the rate of variation of the speed of revolution can be 
easily maintained within five seconds in the hour. 
The maintaining gear is of the sun and planet type, 
and so designed that the speed of revolution does not 
vary while the clockwork mechanism is being wound 
up. The lantern itself is 17 feet in diameter at the 
inner surface of the glass by 27  feet h igh from gal­
lery level to top of dome. Above the roof extend two 
electrically-fired fog signal jibs placed diametrically 
opposite each other. Provision had to  be made to 
prevent the possibility of an explosive charge being 
accidentally fired by "the' telegra pb t ransm itter of the 
Marconi station maintained on the lighthouse, and this 
prevents the telegraphic apparatus being in operation 
while fog signaling is in progress. 

The lower portion of the old tower is now used as an 
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oil store, there being installed therein six 300-gallon 
cylindrical tanks in addition to five 130-gallon tanks 
in the lighthouse itself. The reservoirs in the old 
tower are connected to those in the lighthouse, a stop­
cock being fitted to control the flow. The tanks in the 
old tower being higher than those in the new light­
house, the oil gravitates from the former to the latter. 
All tanks are fitted with gages for determining the 
quantity of oil within.  The oil is landed in barrels, 
and pumped into a 40-gallon sump tank having a re­
movable cover and fine wire-gauze strainer. 

The total cost of the undertaking somewhat exceeded 
the original estimate, owing to the difficulties encoun· 
tered, aggregating $420,000. The staff for the light­
house comprises four men, relieved twice a month, 
weather permitting. The cost of maintenance aver­
ages about $5,000 per year, to whicH' $1,000 is con­
tributed by Lloyd's for the privilege of using the 
lighthouse as a signaling station, this being the first 
point from which incoming vessels on the Atlantic 
are notified to London and Europe. The cost of oil 
and mantles for the burners averages approximately 
$225, and fog·signal ammunition about $1,300 per year. 

The superintendence of the building was i ntrusted 
to Mr. C. W. Scott, engineer to the I rish Lights Com­
missioners ; he also designed the special form of lamp 
used. 

. 1 .  I • 

A DEVICE FOR WASHING THE OUTSIDE SURFACES OF 

WINDOWS. 

There has long been need for some simple and prac­
tical device for washing the outside surfaces of win­
dows. This need has greatly increased in late years 
with the increased height of modern buildings. The 

DEVICE FOR WASHING THE OUTSIDE SURFACES OF 

WINDOWS. 

inaccessible exterior surfaces of the windows makes 
the work of cleaning them especially inconvenient and 
hazardous, so that trained experts are now commonly 
employed for this service. In the accompanying en­
graving we illustrate a device with which the exterior 
surface of a window may be readily cleaned from 
within the building, and without imperiling the life 
of the operator. It consists of a cleaning head, which 
may be projected to the desired point by means of a 
lazy tongs mechanism that connects the head with the 
operating handles. The lower legs of the lazy tongs 
are respectively secured to a pair of rock shafts which 
are concentrically mounted, one shaft being tubular to 
receive the other. Each shaft is provided with a han­
dle, and by swinging these handles toward and from 
each other the lazy tongs may be extended or re­
tracted. A fiexible hose connects the head of the 
washing device with a source of water under com­
pression, so that a fiow of water may be had at the 
desired point. A patent on this window-washing device 
has been secured by Mr. WHliam G. Himrod, of 
Third and G Streets, N.W., Washington, D. C. 

.. . , . .  
A NEW TYPE OF CAR FENDER. 

The accompanying engrav�ng illustrates a fender 
which is particularly adapted for use on street cars, 
and which is so designed as to present no unflexible 
]lortions against whic!: a person may be injured when 
picked up by the fender. The fender comprises a 
frame supported on two bars A. by which it may be 
secured to the end of a car. The frame is formed of 
two L·shaped members, connected at suitable points 
by cross bars. In order to prevent a person from 
being injured by the front cross bar or pilot bar of the 
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frame, a strap 0 is provided, which is placed di­
rectly before the bar and serves as a guard. The 
frame is covered with canvas. The fender comprises 
a forward slightly-inclined portion and a rearward 
sharply·inclined portion. The boundary between these 
two portions is marked by cross bar D. The canvas is 
secured to this cross bar in the manner shown in illus­
tration, so that there will be little danger of injury 
to a person striking this part of the fender. In order 

A NEW TYPE OF CAR FENDER. 

to strengthen the canvas covering, it is provided with 
a number of reinforcing folds, so that there is no 
danger of the canvas giving away when the fender 
picks up an object or a person. The frame of the 
fender is hinged to the bars A at the points B, so that 
the fender may be lifted up into folded position when 
desired. The strap 0, which is placed in front of the 
pilot bar, is supported at opposite ends on rollers in 
such manner that it  may be moved when pulled in 
either direction, or when it  happens to receive a glanc­
ing blow from an obstacle. While the fender is  more 
particularly adapted for use on street cars, the in­
ventor hopes to introduce it 0:1 automobiles. Mr. 
Shozaburo Ishii ,  of New York, N. Y., has procured a 
patent on this fender . 

.. I • •  " 
Gins e n g  a n d  Be])ad9 nna GroW"lng In California. 
Recent investigations made by the State Board of 

Trade demonstrate that the growing of ginseng can be 
made very profitable in California, although the plant 
is not indigenous to the State. All the requisites of 
soil, moisture, and climate are to be found in Cali­
fornia. 

vne tract of land located in Santa Clara County, con­
taining over 100 acres, was planted in ginseng about 
two years ago, and gives flattering promise of good 
returns next year, when the first crop is to be har­
vested. Another tract in Marin County was planted 
a little later than the one in Santa Clara County, and 
now gives promise of yielding equally well . 

Ginseng is a drug used as a basis for almost all 
Chinese remedies. It sells in the market in its natural 
state for ' abou t $8 .50 a pound, while the fluid extract 
commands a higher price. The Chinese buy all that is 
to be had, and ship it to China. It is gathered in 
many eastern States and in the Ohio and Mississippi 
valleys. 

Extensive experiments and investigations have also 
been made recently iu the Gardens of Medical Plants 
in San Francisco, and at other points in California, in 
regard to the cultivation of the belladonna plant. These 
experiments show that it will grow very successfullY 
in the State. There are movements now on foot to 
engage in its cultivation in California, on a very large 
scale. The raising, it  is claimed, is  decidedly profit­
able, as the price is good and the demand for this 
drug constantly on the increase. 

. . . � .. 
HAND WARME R  AND BODY HEATER. 

The heater which is illustrated in the accompany· 
ing engraving is of the type in which a slowly-com­
bustible substance is inclosed, and after being ignited 
is carried in the pocket for warming the hands. The 
device may also be applied to any part of the body 
to alleviate pain. When so used the heater has ma­
terial advantages over hot-water bottles, or similar 

IMPROVED HAND WARMER AND BODY HEATER. 

devices commonly used. The combustible material 
within the case continues to burn for a great len�th 
of time, JIlaintaining its heat until the material is 
entirely .exhausted, whereas a hot-water bottle soon 
becomes cold and is of no further use until re­
heated. The particular advantage of the heater 
which we show herewith is that a special means �s 
provided for holding the combustible substance in 
the center of a casing, so that one side will not be­
come heated more than the other side. The com­
bustible material,  which is preferably punk prepared 
for the purpose, is inclosed in a paper cartridge A. 
The cartridge is supported in a holder B, which is 
provided with brackets adapted to hold it in a cen­
tral position. Flanges on the holder project laterally 
therefrom, and serve to space the cartridge from the 
side walls of the casing. The casing 0 is formed 
with a series of perforations in the side walls. The 
cover E of the casing is also perforated. A lining 
of cloth is fitted against the under side of ' the 
cover, and the side walls of the casing are covered 
with cloth, as indicated at B. The construction is 
such that there will be no danger of sparks passing 
through the perforations in the walls and igniting 
the clothing of the user. A patent on this body 
heater has been granted to Mr. Philip Stein, 220 to 
226 West Santa Clara Street, San Jose, Cal. 

. ' . ' 0 
IMPROVED FRUIT PICKER. 

Pictured in the accompanying engraving is an appa­
ratus adapted to enable a person standing on the 
ground to readily remove fruit from a tree without 

AN IMPROVED FRUIT PICKER. 

injuring the fruit. It consists, briefly, of a long tubu­
lar member provided with a picking device at the 
upper end, which may be operated by a lever conveni­
ently located near the hand of the operator. At the 
lower end of the tubular member is a discharging 
elbow, which opens into a basket or other receptacle 
carried by the operator, so that the fruit when picked 
will pass down through the tube and into the basket. 
The tubular portion is  formed of a number of rods A, 
connected by collars at suitable in'tervals, and which 
serve to support a lining of any suitable textile fab­
ric. The discharging elbow i� provided with a soft 
cushioned portion on which the fruit falls without 
breaking or bruising. The vicker arms at the upper 
end of the tube are operated by means of rods B, 
which lead to a lever 0, fulcrumed near the lower end 
of the tube. The picking device comprises two 
U-shaped flexible arms D, formed by extending a pair 
of the supporting rods A. In addition to these there 
are a pair of arms E. located between the arms D . 
Attached to the arms D are links F, which pass over 
pulleys supported on arms E, and are connected to the 
operating rods B. The device may be used by placing 
thr picking arms around the fruit. to be picked, and 
then detaching the fruit by a downward or lateral 
movement of the picker without using the lever O. In 
most instances, however, the fruit is detached by 
drawing the picking rods inward by means of the 
operating lever to the position shown by dotted lines. 
A patent 0"1 this improved fruit picker has recently 
been granted fo Mr. Emil Gier, Mount Angel , Ore. 
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RECENTLY l'ATENT:l� INVENTIONS. 
Pertaining to Apparel. 

SHIRT-WAIST AND SKI.�'l' ADJUSTER.­

J,. BARNETT, Millville, N. J. The object of 
this Inventor is to provide a:t improved shirt 
waist and skirt adjuster, arranged for con­
venient attachment to the waist ::md skirt, to 
allow of readily connecting and disconnecting 
the same at the back, to hold the skirt up 
and the shirt waist down, and to keep the 
�lit of the skirt securely closed. 

HOISTING AND CONVEYING APPARATUS. 
-G. A. Fox and D. DAVIDSON', Tustin, Mich. 
The apparatus Is particularly useful In logging 
operations. An object of the Inven tion Is to 
provide. an apparatus by means of which heavy 
objects may be moved from place to place 
without danger of accidentally releasing the 
same from the holding device. It provides a 
device In w h ich a slack rope carriage Is used 
to pay out or take up the necessary slack In 
the fall rope required for transporting ob­
jects. 

Electrical Devices. . Prlme Movers and Their A ccesso ries. 

'J' I I EH MO STAT. - J. 1\1. HARRI SON, New INTERNAL - COMBUSTION ENGINE. - H. 
Y o rk. N . Y .-The more particular object In G. WOOD, Newport, R .  1 .  The prime object 
this ease Is to produce a type of thermostat here Is to Improve a means for scavenging the 
of general service in the various a rts, and cylinder of an Internal-combustion engine. 
adapted to I)l'oduce considerable variations In A scavenging piston operates so as to clear 
heavy ("I rrents. and yet being pecul i a rly sen- out the product of combustion from the 
sitlve in heat. The special objl'ct, in other cylinder, and avoids using the power piston at 
words. is to enable comparatively trivial times as a pump for forcing out the burned 
variat i ons In heat to p roduce great variations gases. 'l'he apparatus also Involves means for 
In the flow of a heavy curreo t .  Introducing the' fuel charge Into t h e  cylinder, 

SIGNAL.-C. R .  DOWLER, Denver, Col.  The and further means for cooling the . scavenger 
Invention consists of means on the semaphore ; piston by circulation .of cooling fluid therein . 
devlc�. adapted for holding It at safety dls- I C l a ims for the last naml'd means arc not 
pla�', circuit "closers" operated by floats or incorporated in this application. 
other automatic means, suitable circuit w i ring 
w i t h  any souree of electric current supply, 
and automatic means whereby to adjust the 
semaphore to danger display. The invention 
relates to railway signals. 

Of General I ntere.t. 

I<'IHE-HOSI<J HOLDER .-J. KEN LON, New 
York, N. Y. The object In this Improvement 
is to prod"ce a holder w h ich may be quickly 
set in position,  and which will operate to 
hold a fl re hose near the nozzle In such a 
way as to support the back pressUl'e and en­
able the nozzle to be a<!justed to gh'e tho 
stream any direction. 

SlJHGI C_\ L  OR MEDICAL BAN DAGE.-P. 

F. \Y. KAPPMEIER, 173 Staderstrasse, Alt 
K loster, Germany. In this patent the In­
ven tor has for his object a wet compress 
adapted to be heated and more particularly 
intended for the treatment of sea sickness. 
I n view of compresses and bandages of other 
kinds, It Is essential that with this new com­
press surface heating and surface compression 
cooperate one with the other. Applied as h ot 
llnd as firmly as bearable, It reduces to nor­
mal the circulation of blood between the head 
and stomach. 

NON-REI<'I LLABLE B OTTLE .-O . JOHNSON, 
Reatty, Nevada. In the operation of this Im­
provement i t  w i l l  be found tbat when the 
stopper is applied, It  cannot be withdrawn 
without breaking the bottle and the contents 
of the bottle can be freely dispen sed, a valve 
opening to permit the outlet of the liquid end 
the air in the bottle through a venting tube 
when the cap is �emoved. 

Railway" and Their Accesso ries. 
SWITCH .-B . L. l\1U RPHY,  Colorado Springs, 

Col. The object in this case is to prov ide a 
switch at w h ich the main line track is con-
tinuous and unbroken , which can be operated 
manually at the switch itself, and w h ich can 
ue operated from a moving train approaching 
the switch from either d i rection. B�' means 
of this switch a train in passing from the 
main track to the branch track rides upon ele­
vated ralls and passes over the ralls of the 
main line track w ithout coming in contact 
with the same. 

1\HNE-CAR .-T. )1. ED�IOXDSOX, Los An­
geles, Cal. The main object in tbis invention 
i s  to provide means whereby a mine cal' may 
be loaded w ith the least expenditure of time 
and labor. I t  frequently becomes necessary to 
remove the drill machinery and column out of 
a mine. This cannot be done conveniently 
with the ordinary box car now In use, and 
one of the objects is to provide a car capable 
of quick and ready loading, and adapted. to 
receive and transport mining appliances out 
of the car. 

Pert.lnlng to Recreatloll. 

ROLLER - SKATE. - B. Do�lIs ,  Covington, 
Ky. Each skate Is provided w ith two wheels 
with axles disposed In parallel planes at 
right angles to the center line of the shoe 
rest or plate, but with axle bearings dis­
posed obliquely to each other, so that the 
skater moves the center of gravity of his 
body over the skates, which enaules him to 
preserve equilibrium and cut figures w ith easy 
body movemen ts, and not done w i th roller 
skates now used. 'l'he skate has fewer run­
n ing parts than others, which lessens friction 
and the skater's exertion . 

DI SPLAY-COVER.-G. E. H. RICHTER, 
Chattanooga, Tenn. The Improvement is in 
display covers for use on tubs or palls con­
taining candy, fruit, etc. The cover i s  applied 
to a tub and secured by screws, whl.�h latt"r 
permit the application of the cover to tubs of Pertai ning to Vehicles. 

diO'eren t  sizes. 'l'he cover comprises n base B HAKE l\IECHANI SM.-W. H.  DOUGLAS, 
rIng adapted to rest on the top of the tnl> Belleville, N . J. 'l'he Improvement "ellltes to 
and provided at its inner edge with dCf.'r..din;; brake� having a brake wheel and a flexible 
lugs having threaded op�nings f.)r (be s�'ew s band for engagement with the rim of the brake 
su the dC\'iees for securing- the c.) i·er on the w heel. 'l'he object Is to provide a brake 
tl lb will be entirely w ithin the latt"r and not mechanism for use on automobiles and other 
(·"posed. machines and arrange to perm i t  the operlltor 

GUTTER- I N S J;;H'1'ER.-D. A. SAI'I'. Towns, to conven ient.ly and forcibly appl�' th., mechan­
(;a. The device In this invention Is a very Ism when desired, and to instantly release the 
ell'ectlve substitute for the ordin a ry hammer brake mechanism when required. 
eommonly used in inserting glitters according I DR I VING-GEAR FOR MO'1'OR-VE H I CLl·: S. 

to the old method. Such Inserti on Is a work : -\Y . H .  DOUGLAS, Belleville, N . . T.  '1"his In­
of considerable difficulty,  and the Inven tor has I vention relates to drIving gears In which 
devised a tool br whleh it  can be eO'ected I 

the steering wheels are positively driven, as 
easily, quickly,  and accurately, and also with- shown and described In the Letters Patent �f 
out any danger of Injury to the hands of the the United States, formerly grantl'd to M r. 
workmen in operation.  i Douglas. The object Is to provide Imp�'ove-

M I NER'S PAN.-P. A. HARDW ICK.  Colorado I ments in driving gears for motor vehIcles, 
City, Col. The Invent ion relates t� improve- w hereby power is transmitted w ithout undlle 
ments In hand-operated pans for separating II loss and a proper lubrication of the parts is 
gold or like values from sand, gravel , etc., the had to Insure an easy runn ing thereof. 
ob.iect heing to provide a pan so constructed I I<'LF.lX IB L},: SHA I<"1".-W. H. DOUGLAS, Beile­
that w i t h  its use a much greater pe"centage vi l le .  N . . T. In the. present patent the inven­
(If values may be saved than Is possible with I tlon has for its ouject th" provision of a 
t he usual pan, in which a considerable amount flexiule shaft which is simple and duraule In 
of flne gol d is washSd over the edges of the construction and arranged to readily flex in 
pan with the sand and gravel , espeCial l y  by an any desired direction w i thout undue binding 
inexperienced person . I or straining of the parts or loss of the power 

l<'IHE-ESC..I.PE.-S. 1'. DEEDS , CircleVille" to be transmitted. 
Ohio. A purpose in this Invention Is to pro- CONTROLLEH Jo'OU DH I VI NG-GE..I.RS.-W . 
vide a portable flre escape that can be readily n. DoUGLAS , Belleville, N. J. 'l'he invention 
carried In a hand bag and secured to any relates to automobiles and other nlOtor ve­
convenient support or article of furniture or hicles, and its object is to provide a con­
which may be a fixture in a building, in trolling device for the driving-gear of motor 
which event the device Is placed convenient vehicles, arranged to enable the operator to 
to the window or other opening. I change speed gradually when running forward 

or backward, and to compel the operator to 
r�duce the speed to zero before being aule to 

Macblne. and Mechanical Devices. rHerse the drIvIng-gear. 
WH J;;EL - SCRAPER. - C. W. GOODS �IAX, WH EEL .-W. H .  DoUGLAS, Belleville, N. J .  

St. Jonns, Ore. T h i s  improvement refers to T h e  Improvemen t h a s  reference to the traction 
scrapers mounted on carrier wheel s and has I wheels of motor cars and other vehicles, and 
for an object to provide a device adapted to , Its  object is to provide a new and Improved 
be readily controlled In Its movements. In I w l1('('i having a readily detached rim, to per­
operation the s('oop is readily unloaded, and by mit an exceedingly quick removal of the rim 
releaSing the draft from the free ends of I and tire In case of accident, and replacing by 
the fulcrum levers and applying it  to the .  a rim and tire constructed and arranged for 
cable, the former may be aga in brought over , 

i mmediate use. 
onto the back of the scoop, thereby raising NOTE.-Coples of any of these patents will 
the carrying w h eel from the gl'ound and sup- be furnished by Munn ... Co. for ten cents each. 
porting the scoop on the scraping blade, when , Please state the name of the patentee, title of 
the former scraping operation Is repeated. I the Invention, and date of thl. paper. 

HI NTS TO CORRESPONDENTS. 

Bame. and Addre •• must accompany all letters or 
no attention will be paid tbereto. This Is for 
our Information and not for publication. 

KeCerenoe. to former articles or answers should give 
date of paper and page or number ot question. 

Inquiries not anowered In reasonable time sbould be 
repeated ; correspondents will bear In mind that 
some answers require not a little research, Bud, 
thougb we endeavor to reply to all either by 
letter or In this department, each must take 
his turn. 

Buyen wishing to purchase any article not adver­
tised In our columns will be furnished with 
addresses ot houses manufacturing or carrying 
the same. 

SpeCial Written Information on mattprs of personal 
rather tban general Interest cannot be expected 
without remuoeratlon. 

Scientific American Supplements retcrred to may .... 
had at the olllce. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
prl�e. 

Kineull sent for examination should be dlstlnctl, 
mftrked or labeled. 

side, but as the wax works Its way through 
the concrete, It  will stop up all of the pore� 
of the concrete, and form a leak-proof tank. 

NEW BOOKS, ETC. 

THE ELEMENTS OF MECHANICS. A Text­
book for Colleges and Technical 
Schools. By W. S.  Franklin and 
Barry Macnutt. New York : The 
Macmillan Company. 8vo. ; cloth ; 
283 pages. Price, $1.50.  

So many works o n  mechanics have been 
w ritten that a new book on the subject must 
have great original ity of treatment or facllit.y 
of explanation to rise ahove the level already 
establ ished. "'l'he Elements of Mechanics" is 
rather uelow this level than auove it. CPI'h.ln 
simple concepts are ('xpla in"d at l ength, w h l l  .. 
other more complex id('as a n' merply hlnh'd 
at. In the muin.  the anal ogl('s, drawn froUl 
common-place happpning�. a rC' not snffi. {'iently 
marked to be of a"istanep in driving home 
the points they a re in tpnded to make clear. 
The resul t  i s  a w ork that. i s  too childish for 
colleges and too difficult for i t'ss advanced 8tu-

( 1061 7 )  I .  J. S. asks : Which will dents. 
requ ire the more energy--· to raise 1 00 gallons AMERICAN BREEDERS' ASSOCIATION. Vol . 
of water to the height of 46 feet, or to fi l l  I . , 1905. Washington, D. C. : W. M. 
the 1 00 gallons space with compressed air to Hays, American Breeders' Associa-
the consistency of 40 pounds pressure ? Sup- tion. 8vo. ; cloth ; 243 pages. 
pose the 1 00 gallons space to be a t  20 pounds The plant and animal products of the pressure, then you want 20 pounds more in L'nlted States help sw!'l l our national pros­said space, w i l l  it "" qulre more energy to get perity to an enormous extent, and every addi­the a i r  t o  the 4()-pound mark, starting at 20- t ion to the knowledge of their production in­pound mark, than it would to raise water ·46 crea ",'s the permanent wealth of the country. feet ? If so, what per cent diO'erence would . 
there be, and w hich is the less lauor ? A. Theo- for . agricul ture and breeding can b� carried 

retically i t  would )'('quire :38 333.18 foot on m definitely, if onl y  the rules of sClen�e .are , ' observed. The A merican B reeders' ASSOClUtwlI . pounds of energy to raise 1 00 gallon s  of water I founded for the furthering of this knowledge to n height of 46 feet. In order to c" Ulpar� I . . . . 

this with the a moun t of energy required t"  has recently puhhsh�d Its proceedm�s in two 
. vol umes. They a re m teres�lng and Important. compr('ss the sun ... volump of a i l' to 4C pound� Such an association should receive un iversal per square ineh . lind from 20 pounds per support, for the entire countr ben<,flts b its square Inch to 40 pounds per square inch, i t  y y 

w i l l  be necessary to assume that the 1 00 gal- flndings. 

I ons water Is raised 46 feet everr minute and ���������������������� 
that the air i� compressed to the pressures 
stated every minute. It w i l l  then be possible INDEX OF INVENTIONS 
t o  reduce the energy required to horse-power 
and In this way arrive at a comparison . 
:\8,333 .18  foot pounds per minute Is equivalent 
to 1 .16 horse-power. I t  will require 1 .38 
horse-power to compress enough free air to 
occupy 1 3.:3(; cubic feet at 40 pounds gage 
pressure every minute, and just one-half that 
amount to compress enough free all' to change 
the pressure In a space of 13.36 cubic feet 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

September 1 7. 1 907. 

from 20 pounds gage pressure to 40 pounds A N D  e A C H B e A R  I N O T H A T  D A T e  
gage p ressure every minute. From these fig-
ures you will  see that to raise 100 gallons of I See note at end ot lin about copies ot theBe patenta.) 
water 46 feet per minute requires 1.16 horse-
power ; to compress all' to fill the 1 00-gallon Abdominal support. 111. C. Towu • . . . . . . . .  866. 407 

I Accoun t  kpel'lIIg ul'PU l'Utus, L. R. 'J'llfany 866 1 67 space or 13.36 cubic feet at 40 pounds gage Acid dlppiug haskct or pull, A. 'i'cmper . . . . 866;01j7 
pressure pel' minute requires 1 .38 horse-power ; Addlug m. cbill l' , F. n. Richards . . . . . . . . . . 866. 1 62 
to compress air to change the pressure in the ' Adding mach;'", . \Y . C .  Pul·ls . . . . . . . . • . . . . •  866.298 

I Adding machluc. Jo'. B. (l Ienu . . . . . . . . . . . . 866,355 1 00-gallon space ( from 20 pounds gage press- Adjustmen t  mecbani.m, lIue, H. N. Ott . . 866.383 

ure ) to 40 pounds gage pressure would require Advertising device, E. N .  JIIonroe . . . . . . . . . •  866,379 
AdvertiSing means, Carrington & Pusey . . . .  800,430 0.6!) horse-power. These amounts do not allow Agricultural machlue, A. A. Lax, et al . .  866.04U 

for losses in operation, uut you can safel v Alt· treat!ng machiue . C. A. Rumble . . . . . . 866. 6O'L 

th I t b t 1 - ' t ·  Alarm. I, insella & Hodgetts . . . . . . . . . . . . . .  866 484 assume ese osses a a ou u pel' c�n - m Alcohol beater, denatured , G. G. Scbroeder 866 ; 64H 
each case. Alcohol producing apparatus, F. H. Bowly . . 866. 426 

Alloys, prodUCing, F. III. Becket . . . . . . . . . .  866. 561 
( 10618 ) C. E. H. says : We are in- 1��;l���:�to�'Ud wdih��r, 

St���t�;l�d', " c: " i.: 866,084 
terested In the automobile hllsinl'ss, and us(' Bull . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  866 , I SU 

gasoline In la rge quantities, and we are somr: · A I'(:,s of t'i rcll'S. instrumen t tor describing, 
what embarrassed in the ma tter of storing it Autu7�"h�Y': d���:� ·��.�il�;;i�ru: G: R: W�ik�;' ��S:!;� 
in bulk with a minImum of risk. \Ye a r� AutonlOhlles, ('hH lIge I'jI�ed lever for, e. W. 
making considl'rahl e addition and enl a rgement Bllki��

I
"'r.l'p�;.�i.;s: ' ��k�; ' J: ' is. ' 'fi�;';� : : : : : :  

in Olll' place. and the thought h a s  occurred t l  Ballot box . D .  Allcn t .  . . . . . . . . . . . . . . . . . . . . . 

MOO,254 
!!66.2j:1 
866, 4 1 : :  

us t h a t  if i t  were I)Ossible to hulld l1ndf'l' BPHlli trtluw tnt, cUllthmous conCl'ete glrder�. 
ground awar from (>tIl' building a concreto! BeUl::' tr����' Ul;iv'�I:.;;I; · ii: ·H ... ·I�� : : : : : : : : : :  

8UII.4tll 
!!66.4UO 
866 . 1 Hr, 
866.2;2 
866,()()j 
865,9!ln 
800.522 
866, U7I 
866.471 
866.31jH 
866.ua;) 
866.5('� 
866, I tiH 

storage tnnk holding an rwhere from riO to 75 Bea n cntte,·. J. W. Brown . . . . . . . . . . . . . . .  . 

uarrel s of gasol ine. it would help us out of ��:: :::::�: (IlSk .  �ii. �c�
d

�;'dS�l; : : : : : : : : : : : : : :  
the emlJarra�sing situation very much. '\\"e Bt:utt ' l" S. H . ('oolllhs . . . . . . . . . . . . . . . . . . . . 
were uncertain howev('l' whether concrf'tc was Bed u t ta<:hmt'l l t . rr. 1<'. �l·allioll . • . . • . . . . . . .  

a suitable medium in wh ich to store .�ilsol lr:e. �:rl
l
: :1(:�(�

l
t���. "ri. }��

l Iii�;lt��: : : : : : : : : : : : : : : :  
I am aware of the fact that It Is somewhat �:n". "�.��t:

r·c1a:il ��:.�e,;:�ak · 8·.;d�I{ : : : : : : : porous, but I thought it prouable that � ou Bicycle (I('(lal. H. Bleil . . . . . . . . . . . . . . . . .  . 
could suggest some coating b�' wh ich i ts 1'01'- �l��;. f('

s
�
e 

m
���I':l

l
;l
i
l�I\I��k.

A. Petersou . . .  . 
osity could be o,'ercome, so that it m igh t  be Block uwhllng mllchine. J. M. Boltou . . .  . 

made absol utely tight. We much prefer to use 
concrete instead uf an iron tan k if "uch a 
thing is possihle. The former being practically 
indestructihle and ('Vl'rlasting, w h i l e  the latter 
would be much more expensiv(', and being 
huried in the soil,  we fear It  would hl1 ve a 
compa ratively short I i fetiml'. .\ .  A concrete 
tank such as you descriue I s  pntirply praet lc-al,  
and could be made leak-proof in the fol lowing 
manner : Atter the bottom and sid!'s nf tllP 
tank ar., constructed. and the concrpt� t " o r­
o l/gllTy dried. saturat� evpr�' part of th .. con ­
crete with hot paraffin wax. heating sma l i  
portions of t h e  wall  a t  II t l lllP w l tll n hlow· 
pIpe before the hot wax i s  appl i.�d . not i rons 
can be used to llrp!";� in  th<:' WfiX u s  �oon as 
it begins to I II' on the slII'face of thp concrete. 
After every pllrt of the concrete is thoroughly . 
saturated with the wax, nnd ,·ompldel .v cooit'd . 
the cover may be put on . This must be 
»aturated with wax from the tOI) or out-

Boilt,l' l'OV('l"i llg. I·�. L. StOl'r . " . . . . . . . . . . .  . 
Bntler safety UppliU IH'(', �t('nlll . 1 1 .  ('rlpPPIi 
BoiltoL' tul le ptl(18. llit"H I iM  tHl' {'utting oft', .T. 

866. r.71 
800. 2:1" 
8GH,:W;) 

Ro "rhit t�w<H't' . . . .. . . 0 • • • •  0 • • • • • • • • • •  0 B6U. 4 1 2  
B4..II�h·l· Htl'Uctllre, 'Vo K Symons . . . . . . . . • . . .  �66. ·W;1 
Bottle, H . Vincent .  . . . , . ,  . . . . .  , . . . .  , . . • . . .  H6ti.Oflii 
Bottle. D .  Jo:. Cripe . . . . . . . . . . . . . . . . . . . . . .  866, I I �  
Bottlt,. n .  � .  Ma rtchY l'l I . . . . . . . . . . . .. . . . . . .  866.;{j·1 
Bottl(·. Ilut i-relllluble , W. It. Boll . . . . . . . . . .  Xf06. 5';4 
Botti. closur". 'J'. 1_. ('01 1 1 10'· • . • • • • • • • . • . •  �U6. 4 " r, 
Bottle,  nUIl·retllhlbh', L. A l'navatt ,  et Il l .  0 • •  S6fi. 2:-,:! 
Bottle. non·refilluble, J. \\'. Kelllll'dy . . . . HHti . 4 'j 'j  
Box fastener, E. F. 1 I 11 I h�l't . . . . . . . . . . . . 8HtL r.:-r, 
Box folding maehhlP, 'H()('kit' & Meredtth 86f1. f i . 1  
Brake mechanism, A .  P. Bl'lIsh . • . • . . • • . . . .  X6f1.;�:!s 
Brake sbof', Sh·ollle.\'("l' & Morton . •  0 • • • • • • •  86t;.h�;-1 
Bl'ickmakillg wecbH ll hnu , S. M .  Black . . . . 864.i , :t2;) 
Broom h€'nd. Simpson & M II I'ti n . , . . . . . . . . . .  MGH. 2:n 
Brush , B. l.ittaner . . . . . . . . . . . .  " . .  , . . . .  , . .  Boo.·W:! 
Brush niH) mop, comlJirw<l fOl1 l 1tniu scruh, J .. 

'1'. H uggill s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866, 4Gn 
B rush uUnchlng ,!t>\· i t·t>. I ' ,  Lit-sk u r  . . . . . . . .  86U. l -l!l 
B l ush for hand ht'udK. O. Xt'uff"hl . . . . . . . .  S66, 1 59 
Bl'llsb , rota I'), vlhI'H tol'.\· IIH1��nge, J. H andel 866.01 B 
Brush . shuviug. R. I . .  l)uvb . . . . . . . . . . . . . .  806. 4HM 
Buekt-t, t l'llm\\,H�·. (h'llImer & Sl'll lt'icber . .  866 . 27 1 
Buckle, (L C.  l'Jmnmflr . . . . . .  , . . . . . . . " . . 866.2 1 7 
BlI�,r�' ,  tOI., Bog ll l'd & Beas] .. y . . .  , . . . .  0 • • •  866, 56!) 
Bllildiug block .  L. R. Frall klil l  . . . . . . . . . . . .  866.351 
H u t ton and 81eevf� link,  COIlUI', S. 1\.1. B rydgf"s 866.187 
Hut ton tN'ding me-ebUll ism, E. P. Merwin 866.046 
( 'nhllJ('t. ,Yo B. Madison . . . . .  , . . . . .  0 • • • • •  0 866.04:\ 
(," hllll' t .  J. J. McIntyre . . . . . . . . . . . . . . . . . . 866. 1 5S 
( 'n,rt'. hrtl�dlllg, H. �1. �tuitb , . . . . . . . . . . . 0 0 866.an.,; 
( ' an;  H ntomat lc t llue . .  T. B. Boone . . . . . . . . . .  86fl,:127 
( 'ullwru . panOl'll m l l .  "1, A . Case . . . . . . . 0 .- ' RHO. 2;;7 
CH Il hohlel'. oil .  Chr�'�l(>lo & Kays . . . . . . . . . .  8GO.2riS 
( ' II I' ('pntpl' and :dd(' hearing, combined • •  T. 

f' .  Rn l'l)€'I' • • . . . . • . . • • • • . • • • . • • • • • • • • • •  
( 'll !" � 'hl ld" S. n,  lo\(>f"I'lt l l  . . . . . . . . . .  , . . . . . . . 
C U I' door h a n ge r. 1 ' .  :\1. E l liot t . , . . . . . . . . . •  
CU I' . dUlllplng. ( ' . R,  Pt>h,lel· , . . . . . . . . . . . .  . 
Ca l' gl'ain  door. raihnl�· . . T. Vall Slyk£' . . . . 
CUI'. I'afl war motol' .  "' .  S. ITovpr . . . . . . . . .  . 
CUI' �t l'nctlln· . "'. Eo Symons . . . . . .  866. 40B , 
COl's. sel f nctil lll �u rt't�· ll ppliftIlCf! tor street . 

�():l.HSfl 
�fif i . -l7-t 
8'�:. i l K  
86H.51 2 
86fl. O!J2 
866. 1 3';  
86(;,404 

L. M. i\Iaxbull I  . . . . , .  0 • • • • • • • • •  , • • • • • • •  8tiH.5»:, 
CurbUl·ptp l'. J. C .  U>wls . . . . . . . . . . . . . . . . . . .  St;(J,4!1o 
Carbureting and 011 sepa rating apparatuR, 

Seeley & Sylva . . . . . . . . . . . . . . . . . . . . . . . .  866,525 
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Carriage, collapsible, O. Kurz . . • • . • . . . . • . . .  866.145 i'orglng car and like wheels. J. M. Hansen 866,020 
Ca rtridge clip. W. ll. lltapley . • . . • • . . • • . .  866.080 Forging car wheel treads. apparatus tor. J. 
Cask. J. Gilmour . . . . . . . . . . . . . . . . . . . . . . . .  866.014, 111. Hansen . . . . . . . . . . . . . . . . . . . . . . . . . .  866.022 
Casting and delivering pig metal. appal" Forging car Wheels. J. 111. Hansen . • . • • . . •  866.025 

atus for. E. A. Weimer . . . . . . . . . . . . . . . .  866.607 Forging car wheels. apparatus tor. J. M. 
Casting apparatus, E. A. "reimer . . . . . • . . . .  866,608 Hansell . . . . . . . . . . . . . • • . • . . . • • . . . . • • . . •  866,026 
Castings. doing away with blow·holes and �'orglng wheel blanks. J. M. Hansen • • . .  866.023 

like flaws In. A. E. Menne . . . . . . . . . •  866.497 �'orglng wheel blanks. apparatus for. J. 
Cement and making the same, I'ortland, M. Hansen . . . . . . . . . . . • . . . . . . . . . . • • . . • •  866.021 

R. K. Meade . . . . . . . . . . . . . . . • . . . . . . . . . •  866.376 �'orglng wheels. apparatus for. J. 111. Han· 
Cement applying apparatus, �'. 1'. Payne . . . •  866.5 1 1  sen . . . . . . . . . . . . . . . . . . . . . . • . . . • • . . • • . .  866.024 
Cement brick presslug machine. P. K. Young 866,1 75 Forms. manufacture of solid. G. Egly . . . . . .  866.444 
Chains, scraper flight for conveyer, Rhodes l;'l'iction mechanism, variable speed, A. P. 

Chal� ��a�I�� ' �h�'I�: " " " " " " " " ' " 866. 519 �'urn���s�oo�' �p�;;e·
r

·
.

· �;. ' i. ' B�li : : : : : : : : : : : :  �:m 
Chemical reductions and producing metals �'urnace twyer. blast. H. Seidler . . . • . . . • . .  866.312 

o r  alloys. ellectlng. �'. M. Becket . . . .  866.421 �'use box. L. E. Troutman • • . . • • . . • • • . . . . •  866.090 
Cbuck, V. J. Wahlstrom . . . . . . . . . . . . . . . . . .  866.245 Galvanometer. J. Richard . . . . . . . . . . . . . . . . . .  866.387 
Churn and butter worker. combined. �'. La Game apparatus. C. A. Deal . . • • • • • • . • • • . •  866.004 

Bare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.038 Game apparatus. W. R.  Ripley . . . . . . . . . . . .  866.222 
Churn and butter worker, combined, T. Uarne apparatus, base ball, C. C. Patch • . . •  866,057 

J. How.. et aI . . . • . . • . . . . . . . . . . . . . . .  866.584 !l ame board. O. Falkenberg . . . • . . . . • • . • . •  866.447 
Churn operating mechanism, W. H .  Col· Garment support, A . H. Hawk . . . . . . . • . . • .  866,464 

man . . . . . .  0 0  • • • • •  0 • • •  0 • •  0 . 0  • • • •  0 • • •  0 • •  866,334 Gas burner, acetylene, H. Eo Shaffer • .  0 0 "  866,163 
Cigar cutter, R. KoUmar . . . .  0 0 • • • • •  0 0 . · 0 866,037 Gas burner, inverted, Jo Doorenbos o .  0 • • •  866,267 
Cigar fillers. method and device for mak· Gas burner. safety. Behm & Wiley • • • • . •  866.563 

lng, J. Stephan . . . . . . . . . . . . . . . . . . . . . .  866.233 Gas cooler. J. Vollmer . . . . . . . . . . . . . . . . . .  866.169 
Cigar lighter and advertising device. Bessel Gas. device to shut 011 tlow of. H. C. Bab· 

& Meeker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.566 cock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.609 
Clevis. M. H. Browning . • . . . . . . . . . . . . . . . .  866,428 / Gas generator. acetylene. lIIcRae & In· 
Clevis, L. B . Alger . . . . .  . .  . .  . . . .  . . . .  • . . . .  866,555 gram . . . . .  . .  . . . . . . . . .  . . .  . . . .  . . .  . . .  . . .  866.049 
Clock. C.  B. Stephens . . . . . . . . . • . . . • . . . . . .  866.533 Gas generator. acetylene. J. M. Kinard . " 866,483 
Clock adjuster. A. P. I(oon . . . . . . . . . . . . . .  866.485 Gas machine. P. B. Johnson . . . . . . . . . . . . . .  866,587 
Clock. electric s.lf winding. I,. llchultz . .  866,076 Gas motor. rotary. J. F. Higbee . . . . . . . . . .  866.466 
Clotbes line prop, W. F. Briggs . .  M66,574 to 866.576 Gas producer. W. B. Hughes . . . • . • . . . . . .  866,032 
Clothes line windlass, W. C. Manning . . . . . .  866,206 Gas producer. G. C. Hellmann . . . . . . . . . . . •  866. 131 ' 
Clothes pin, D. F. Kay, Jr . . . • . . . . . . . • • .  866, 141 G a s  purifier. centrifugal. F. V. Matton . . . . . .  866,375 \ 
Clothes pounder, J. �"'leming . . . .  0 • • •  0 • • • • •  866, 120 Gas retort, coke ovc:>ns, and the like, charg-
Clothes prop, adjustable. H. H. Haas . • . • . •  866.199 Ing. Aldridge & Gibson . . • • . . • • . . • . . . . .  866,177 
Clothes rack , D. A. Leonard . . . . . . . . . . . . . .  866.489 Gate. See Farm gate. 
Clutches, shifting and locking mechanism Gate, W. H. Jordan . • . . . . . . . . . . . .  0 • • • • • • • • •  866, 139 

for friction band, Karr & Rauch . 0 • •  0 .  866,282 Gearing,transmlssion, G .  J. Sogge . . . . . . . . . .  866, 164 
Coat and vest, combination , G .  Demacakos . 0 866,342 Gearing, transmission, E. M .  Hostetter . . . .  866,202 
Cock , combined hydrant and stop and waste, Gearing, variable speed, Lambert & Wad-

W. R. Bunch . . . . . . . . . . . . . . . . . . . . . . . .  866,329 dams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,488 

Coin controlled mechanism, R. A. Pollock 866.063 Stern . . . . . . . . . . . . . . . . . . . . . . . .  " "  . . . . .  866,081 

"Star" �� Serew Cattinp: 

Lathes 
Send for Catalogue B.  

SENECA FALLS Mfa. co. 
695 Water Street. 

Seneca falls, N. Y., U. s. A.  

E ngine and Foot Lathes 
MACH I N E  SHOP OUTFITS. TOOLS A N O  
S U PPLIES. BEST MATERIALS. BEST 
WORKMANSH I P. CATALOG U E  FREE 

SEBASTIAN LATH E  CO ..  1 20 Culvert St., Cincinnati. O. 

J'pectacleSand 
E1Jeglasses 

are a auperllul., where our lamp. analed. 
Portable,lOO-candle power and 

produCeI • aafe, white, power-
1.1. lleady IlJM wlU-
No odor. dirt. grease or 

smo�e. 
."IT lamp .... rranted. Costa 20 

perAGB"�8 1UNTBD 
.HaYWKED. 

The BEST LlOHT CO. OWDerl of Ori,inal P&tentlo \ 
878. 6th 8t.,Cu&oa,6. Collee pot, A. W. Whitman . . . . . • . . . . . . . .  866.545 Generators, control of separately excited. G .  I Collar support for soft shirts, H. R. Parker 866.509 Girder. trussed. J. Kahn . . . . . . . . . . . . . . . .  866, 1 40 . 

Combing device, rotary hristle. M. P. Tottle 866.406 Glass tube flanging machine. J. T. Fagan 866,347 
Commutator, C. W. Coleman . . . . . • • . . . . . . .  866,262 Glazed structure, E. Van Noorden . . . . . . .  0 866,239 
Compressed air installation. G. J. Gibbs . •  866,457 Grain and seed buller. J. B. Watkins . . . .  866.100 
Concr.te block. I .  B. H ili . . . . . . . . • • . . . • . •  866.360 Grape cutter, I. L. Sanders . . . . . . . . . . . . . .  {l66,308 
Concrete mixer, A .  R .  Parker . . . . . . . . • • . . . .  866,056 G rate, W. Johnson . . . . . . .  0 • • • • • • • • • • • • • •  866,588 
Connecting mecha nism. H .  E. Smith . • . • . •  866.529 Grate bar locking device. E. Wilton . . . .  866, 173 
Conveying apparatus. J.  T. Cowley. Guitar attachment. L. E. Hull . . . . .  , . . . . . .  866. 137 

866,264. 866.337. 866.338 Gun pointing apparatus, W. H. Driggs . . . .  866.441 
Convpying loads from one lev('l to another, liammer, pneumatic, J. Boyer . . . . . . . . . . . .  866,573 

apparatus for. �]. Keimer . . . . . . . . . . . . . . . .  866.475 Hammock. G. W. Barratt . . . . . . . . . . . . . . . .  866,322 
Cooking apparatus. J.  L. Reeves . . . . . . . . . . . .  866.386 Ha rvest grain shocker. H .  H .  Watt . . . . . .  866,101 
Cooking Iron. A. Andresen . . . . . . . . . . . . . . . .  866.179 Hat pin, E. III. Bloch . . . . . . . . . . . . . . . . . . . .  866,425 
Cooking utensi l ,  .1 . IIIcGIll . . . . . . . . . . . . . . . .  866.157 Hay press. self feeding, G. Schubert . '  . . . .  866,228 
Cooking utensil, C. A. Vogler . . . . • . . . . . . .  866,409 Hay press, self f('('ding and power pun 
Copper sa lts fl'Om alkaline liquors. remov· back. G. Schubert . . . . . . . . . . . . . . . . . .  866.229 

Ing. R. Llnkmeyer . . . . . . . . . . . . . . . . . . . .  866.371 Hay rack. W. T. EllIII . . . . . . . . .  : . . . . . . . . . .  866,445 
Corn sheller sepa ra tor. S. Houts . • . • . . . . . . . .  866.362 Headlight. dirigible. O. K Mitchell . . . . . .  866.502 
Cotton picker machine grid. St. Onge & Hook. J. F. Hershey . . . . . . . . . . . . . . . . . . . . . .  866,030 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.234 Horns, stand for sound ampllf)·lng. J. H. B. 
Cotton picking machine. J. I'. Appleby . . . .  865.984 Conger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866,263 
Crane. traveling ladel. G. R.  Ward . . . . . .  866,247 Horseshoe. W. F. Downey . . . . . . . . . . . . . . . . . .  866,008 
Crate, banan a ,  L. D. Fowler . . . . . . . • . . . • . .  866, 123 Horseshoe, D. Barker . 0 • • • • • • • • • • • • • • • • • • • •  866.558 
Cream separator. III. F. Carrigan . . . . . . . •  866,190 Horseshoe. adjustable calk. R. lIIcClaskey 866,381 
Cultivator, two row, Millen & Smethers . .  866.209 Horseshoe pad. M.  D. Glassbrooke . . . . . . . .  866,127 
Current distributer for sparking devices. III. Horseshoelng stand. C. 111. Davis . • . . . . . .  866,003 

S. Napier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.212 Humldltler. C. Subert . . . . . . . . . . . . . . . . . . . . . . 866,534 
Curtain and shade support. B. J. Kahn • • • •  866.589 Ice·cream dipper. T. S. Smith . . . . . . . . . . . . . .  866,079 
Curtain pole. C. Benson . . . . . • . .  , . . . • • . . . .  866,324 Ice creeper. J. I .  Holderbaum . . . . . . . . . . • • .  866,467 
Cut 011. Denlef & Howard . . . . . . . . . . . . . . . .  866.440 Ice saw, J. Bayless . . . . . . . . . . . . . . . . . . . . . . . .  865,989 
Cutting tools. guard for revolving. C.  E. Ink well, B. Kovacic . . . . . • • . • . . . . . . . . . . . • •  866,486 

lIIarshall . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  866,044 Inseam trimmer. H.  Lyon . . . . . . . . . . . . . . . .  866. 150 
Cylindrical box. W. H. Stout . . . . . . . . . . . . . .  866.236 Insulator. W. A. Morton . . . . . . . . . . . . . . . . . .  866.596 
Damper. automatic all'. A .  W. Puddington 866.515 Internal combustion engine. C. R. Daellen· 
Dental plate punch, E. E. Bartram . . . . . .  866,559 bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.002 
Den tist's drilling apparatus. P. Repsold . • . .  866, 518 Internal combustion engine. A. Rollason . . .  866,069 
Denture. artificial. F. Ainsworth . . . . . . . . . .  866. 1 7 6  Internal combustion engine. P. F. Thomas . .  866.538 
n.nture, removable artificial. F. E. Roach 866.304 Internal combustion engine of the turbine 
])"ntures, fusible porcelain cement and type. Fullagar & Bottomley . • . . . . . . . .  , 866,352 

strengthening backing for a rtificial. F.  I roning board. O. Moore • . . . . . . . . . . . . . . . . . .  866.210 
E. Roach • . . . . . . . . . . . . . . . . . . • . . . . . . . .  866.305 Ironing board and step ladder. combined. 

Deodorizing apparatus. closet. A. D. Stevens 866.400 O. H. Jacobson . . . . . . . . . . . . • . . . . . . . . . .  866.366 
l>lsch a rging devtcp, automatic, T. Kopf . •  866,204 Ironing board, chest, and table, combined, 
Display carton . W. S. Morrison . . . . . . . . . . . •  866.21 1 L. W. Mllier . . . . . . • . . . . • . . . . . • . . . . . . .  866,153 
Display rack, curtain, W. H. Parrill . . . . . •  866,299 Ironing stand. H. E. Cole . . . . . . . . . . . . . . . . .  866,259 

PAT- E N T S  
Our Hand Book on Patents. Trade-Marks, 

etc .• sent !!'ee. Patents procured throll8h Munn &: Co. receive free notice In the 
SCIENTIFIC AMBBICAl!l 

MUNN It CO., 361 Broadway, N. Y. 
BRANCB OFFICB: 625 F St .. Wasbington, D.C. 

WORK SHOPS 
of Wood and Metal Worters. wltb. 
out steam power. equipped with 
B A R N ES'  FOOT POW E R  
M A C H I N E R Y  _ 
allow lower bid. on jobs. and Irlve 
greater proHt on tbe work. lIIachmes 
.ent on trial if desired. Catalog Free. 

W. F . .. JOHN BARNES CO. 
Ealablished 1872-

1 999 RUBY ST. ROCK�O R D  ILL. 

Kerosene Oil Engines 
Marine, Stationary, Portable 

�1We}g���:!pl!'mW.%'te����o�rJ!.t 
No Batteries, Selt Ignition by Compres­
sion. Fully 1l11lU'anteed. Write for Cata· 
logue S. A. Ilr No cbarge for packing. 

INTERNATIONAL OIL ENGINE CO. 
38 Murray St. ,  New York, U. S. A. 

IJisplay ing. measuring, and cutting·oll m ao Ironing table. H.  N .  Holcomb . • • . . . . . . . . . .  866, 135 ELECTRICAL APPARATUS REPRE chine. oll·cloth. Heinen & Dau . . . . . . . .  866.277 Jardiniere. B. C. Feist . • . . . . . . . . . • . . . . . . . . .  866.449 
Door securer, J. H.  N. Peterson . . . . . . . . . . . .  ...B§6, 161 Jou rnal bearing, S. H. JOQ.es . . . . .  0 • • • • • • • •  866,035 
Door securer, T. B. '\Vnkinson . . . . . . . . . . . .  866, 548 J<'urnal bearing for car and otber axles, J. 
Door lock and latch. W. II. Hope . . . . . . . .  866.583 E. Muhlfeld . . . . . . . . . . . . . . . . . . . . . . . . . .  866,154 
Door stoP. W. H. Fox . . . . . . . . . . . . . . . . . .  866,124 Kettle cover. J. H. Wilson . . . . . . . . . . . . . . .  866,318 
Door structure. V .  A. De Canlo . . . . . . . . . . . .  866,439 Keyless lock. O. J. Blakesley . • . . . . . . . . . . . .  866,567 
Drill, A. F. Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  866, 110 Keys, machine for duplicating, A. F. Bard· 
Drill atta<!hment . W .  R. Hitchcock . . . . . .  866.361 well . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . .  866,418 
Dust('r head, fea tbpr, Ransom & Goodhue . .  800,302 Labels against the ends of cans, machine for 
Dye and maklllg same. triphenylmethan. folding tbe ends of wrapper, J. Rltty . .  866.223 

Herzberg & Scharfenberg . . . . . . . . . . . . .  866.359 Lab.ls and the like to bottles and other 
Dye jigger, W. Peters . . . . . . . . . . . . . . . . . . . . . .  866.058 articles. machine for applying. B. W. 
Eggs, deSiccating. J. M . Hussey . . . . . . . . . .  866.586 Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.091 
Ji�lectric apparatus, forming seals and ter· Laces with metal tips, machine tor provid-

mlnals for, H. N.  Potter . . . . . . . . . . . . . .  866,301 Ing. J. P.  Swift . . . . . . . . . . . . . . . . . . . . . . .  866.314 
}Jlectric devices, improving vapor. S. Fer- Lamp, arc, Fleming & Halvorson, Jr. 0 • • • •  0 866,012 

guson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866,01 1 L<lmp bracket. electric. Keefe & Smith . . . .  866.473 
}I;lectric genprator and motor, A. S. Krotz . .  8GH,28G Lamp socket and shade holder, combined. 
• ]Iectrlcal switch. 1II. J. Kehoe . . . . . . . . . . . .  866,590 J. C. Tournler . . . . . . . . . . . . . . . . . . . . . . . .  866,089 
]�lectrical systems, water jet grounder for Lantern, W. S. Hamm . . . . . . . . . . • . . . . . . .  0 866,018 

protection against excessive potentials Lantern , F. W. Vinton . . . . . . . . . . . . . .  0 • • • •  866,242 In. S. Schneider . . . . . . . . . . . . . . . . . . . . . .  866,075 Last. H.  W .  Marden . . . . . . . . . . . . . . . . . . . . .  866,373 
Electroplating apparatus, A. I" . Schroeder . .  M66, 3 1 1  Latch, door or gate. T. P. Walsh . . . . . . . .  866,543 
��levator. See Portable elevator. LE'af turner, Albrecht & Erickson . . . . . . . . .  866.554 
Elevator safety appliance. A. L. Edmiston 866. 1 1 7  Leg and foot rest, H. B. Watson . . . . . . . .  866,316 
Nlevatol's, valve mpchanism for hydrauliC, Level. W. G. Wagner . . . . . . . . . . . . . . . . . . . .  866,541 

Ca rlson & Bergstrom . . . . . . . . . . . . . . . . . .  866,189 Leveling devlc •• H. C. Bunting . • . . . . . . . . . .  866.429 
Nngine spa rking mechanism, internal combus- Lifting jack, J. e. Rigg 0 • • • • • • • • • •  0 • • •  0 .  866,221 

tion , L. S. Cushman . . . . . . . . . . . . . . . . . . . .  866,001 Lightning arrester. A. Amps, Jr . . . . . . . . . . .  866.556 
Jt�lIghws. combined starting and rptrogradc Lime product. E. F. Price . . . . . . . .  0 • • • • •  866.599 

braking mechanism for gasoline. S .  G .  Line fastener, F. Obliger et al . . . . . . . . . . . .  866,053 
George . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,456 Link. A. H. MacRonald . . . . . . . . . . . . . . . . . . . .  866. 151 

Ji�ngines, ignition syst('m for explOSion, R. Liquid agitator, F. Reed . . . . . . . . . . . . . . . . .  866,067 
Varley . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  866.241 Liquids. apparatus for controlling the tlow 

]�n velop and lett('r shE'et, combined, R. C .  of, A. Priestman . . . . . . . . . . . . . . . . . . . . .  866,065 
Ozma n . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  866,384 Loading and unloading apparatus, G. W. 

�Jxercislng device, A .  Marks . . . . . . . . . . . . . . 866.495 Theiss et al. . . . . . . . . . . . . . . . . . . . . . . . . .  866, 1 66 
.Jypglasses, L. F. Adt . . . . . . . . . . . . . . . . . . . .  86i:i,982 Loaning lIevlce. R. Shaw . . . . . . . . . . . . . . . . .  866.39:1 
Ii'abric strip guide, elastic, A .  H. De Voe 866,OOH Lock. See Kpyless lock. 
I.'an ,  ceiling, C. R. Meston . . . . . . . . . . . . . .  866,292 Lock, P. H. Serlo • . . . . . . . . . . . . . . . . . . . . . . .  866.�92 
F a n ,  8pl'ing, D. Roberti . . . . . . . . . . . . . . . . . .  866,388 Locomotive, electric, A .  F. Batchplder . . . . .  �n5.n�S 
�'arm gate. D. O. Myatt . . . . . . . . . . . . . . . .  866. 1 55 Loom , W. W. Linder . . . . . . . . . . . . . . . . . . . . .  SG6.4fll 
Fa stener, C. H. Goodwin . . . . . . . . . . . . . . . .  866.016 Looms, thread clearing and parting mechan· 
Fastener, F. I .  Davis . . . . . . . . . . . . . . . . . . . . . . 866.a41 Ism for weft replenishing. J. Northrop . 866,051 I Fau('et a Uachml'n t, J. Ii"leur;r 0 0 • • • • • • • • • • • •  866, 121 Looms, thread parting mechanism for, J. 
}-'eed and litter carrier. H .  L. Ff'ITis . . . . . .  866,269 Northrop . .  o . . . .  � . . . . . . . . . . . . . . . . . . . . .  866.052 
Feed bag for horsps, E. Dawson . . . . . . . . . .  866. 1 1 3  Mall bag catcher and dellver"r. Walton & 
Feed regulator, D. de Saint Vaulry . . . . . .  866.603 Ant hony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866. 4 1 1  
Feeding a n d  watering ,Ievire for poultry IIIall b a g  delivery, J .  W. Harhay . . . . . . . . .  866.274 

and animals, J. B. Jones . . . . . . . . . . . . . .  866,472 Mall bag lOCk. H. Watt . . . . . . . . . . . . . . . . . .  866.!117 
F'pncp making machinf' , wir(-', G. L. Langer 866, 146 Mail desk, O. T. Priser . . . . . . . . . . . . . . . . . . 866.218 
�'('nee post. E. W. Kerner . . . . . . . . . . . . . . . . . .  866,478 lIIanganese slllcid. producing, E. F. Price . 866,597 
��ence post, metallic. W. D .  �IcAtlln . . . . . .  866,')48 Manure loader, B. P. Hanson . . . . . . . . . . . . .  866.582 
�'pnce shps r, mult iple, R. W. Ney . . . . . . . . . .  866,050 lIIask, R. K. Catt . . . . . . . . . . . . . . . . . . . . . . . . .  865,996 
Fence, wire. J .  B .  Schneider . . . . . . . . . . . . . . 866,22 7 lIIassage vibrator, W. J. Bell . . . . . . . . . . . . .  866.61 0 
F.rro vanadium. produeing . f'. M. B.cket 866.562 lIIa t. W. W. 1IIltchell . . . . . . . . . . . . . . . . . . . . . 866.�78 
Fertilize r  dl.tributer, J. '1'. Gantt . . . . . . . .  866,455 lIIa tcb box. W. E. Edwards . . . . . . . . . . . . . . . .  866.2611 
�'lIe, R. N. Scot t .  . . . . . . . . . . . . . . . . . . . . • . . . .  866,391 Mathematical Instrument ,  L. A. Clapp . . . .  866.432 
Fllt.r. J.  B. Stewart . . . . . . . . . . . . . . . . . . . . . .  866.401 Measure, computing yard. R .  E. Gaines . . . .  866. 125 
Filter, A. J. Clark . . . . . . . . . . . . . . . . . . . . . .  866,433 lIIeat tenderer, W. H. Baker . . . . . . . . . . . . . .  866,106 

sented by Convent.lonal DIBMl'a.Dls In Drawlnlls.-Flfty 
diagrams sbowlnll the usual metbod ot illustrating elec· 
�����I���w;�
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For sale by MUDD & Co. and all newsdealers. 

The Vim Spark Plug, Price $2.00Postpaid 
s:��t;P!O�istO�1'jf��e �r�o�if�'h°:' entr.� �t����:: 
'ren per cent. more power or your money refunded • 
THE  K W IGN ITION CO., 27 Power Ave . •  Cleveland. O. 

Keystone Well Drills 
{V:fIs���:e:t gr��7tD:��� 
Placer Tltsting for Dred.R'ers ; 
Deep Drlllin� for Oil and Gas ; 
Contractor's BI38t Hole Drilling, 
River and H:nbor Exploration, 
etc. Our five catalogs are text­books in these haps. 

First and Original Motor Buggy 
$250 II SUCCESS " AUTOMOBILE 

Practical, durable, economical 
and absolutely lafe. A light, 
strong, steel·tired Auto·Bug,y. 
Suitable lor city or country use. 
Speed from 4 to 40 mile. aD hour. Our 1908 Model has an extra 
powerful engine. p.t�nt bal1·bear· jng wheel s ;  price. $275. Also 10 h. po, 8400. Rubber Tirsl, $25.00 extra. Write for descriptive literature. Addresl SUCCESS AUTO·BUGGY MFG. CO.. Ltc.. St. Louis, Mo. 

M o t o r s 
tor alrsblps and other pur· 
poses where ilgbtand power· 
tuJ ellllines a r e  required. 
1 CO &-cylinder. l% to 40 H. 
P. Adopted by War Depart· 

�'lIter. centrifugal, H. W. Bla isdell . . . . . .  866,424 lIIelting through masses of material, lIIenne G. 
�'lIterlng device. C. Brossmann, .Jr . . . . . . . .  865,993 & Zollenkopf . . . . . . . . . . . . . . . . . . . . . . . . . .  866,498 

30 H. P. 150 Ibs. ment. Send for cat alogue B. 
H. CURTISS MANUFACTURING CO. 

.'lItration plant,  H. D .  Elfreth . . . . . . . . . .  866.346 M.rcury Interrupter. A.  R. Luschka . . . . . . . .  866.289 
Hammondsport. N. Y .  

Finishing o r  burnishing machine. J .  A. Pine Metal bending machine, R. Nay.mlth . . . . . .  866.506 

.'Ire esca p., W. B. PUrdy . . . . . . . . . . .  ��·���: ��:m lII
et
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t: 866.482 Machines 

};ire extinguishing compound. E .  111. Davidson 866,437 1II1lk vat, G. H .  Simon . . . . . . . . . . . . . . . . . . •  866,394 Over 70 sizes and styles, for drilling either deep or Fire scre.n, . �!. B. Watson . . . . . . . . . . . . . . . .  866, 1 70 Milking machine. L. Burrell . . . . . . . . . . . . . .  866.579 shallow wells in any l<in<1 of soil or rook. Mounted 
Fireproof wmdow sash, A. Bennerscheldt . .  865.991 Molding. W. F. K I.sel. Jr . . . . . . . . .  866.479. 866,480 on wlleels or on Bills. With engines or Ilorse powers. 
Fish t rap,  T. W .  Ln."' . . . . . . . . . . . . . . . . . . 866,1 47 Molding cutt�rs. device f o r  laying out and Strong. simple and durable. Any mechanic can Fish trap hook. A. Wlllhush . . . . . . • • . • . • . .  866,174 s.ttlng up,  C. Lee . . . . . . . . . . . . . . . . . . . .  866,20l? I operate them easily. Send for cataloC. Fish!ng reel, J. E. Ptlueger . . . . . . . . . . . . . .  866.060 Mop wrlng�r. E . Ols.n . . . . . . . . . . . • . . . . . • . .  866.055 WILLIAMS BROS .. Ithaca, N. Y. Flshmg tackle rec.ptacle. O. D. Vander- 1II0tor. A. E. Calkins . . . . . . . . . . . . . . . . . . . . .  866, 330 ____ __ ________________ _ bllt . . . . . . . . . . . . . . . . . . . . . . . . . .  , • . . • • . .  866.408 Mowing machine guard, self·locklng, J. A .  -

T '  . B . 
Flashing fast.ner, W. Hammann . . . . . . . . . .  866.H57 Cuinming . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,000 ypewrlter argams Floor finishing apparatus. E .  Schenk . . • . . .  866.074 Music sheet. W H Rees. r.lssue . . . . . . . . . .  12.695 All lilt a a M Ii: Flue stopper, E. I. Sh.ldon . . . . . . . . . . . . . .  866.526 Nippers and slnilla� tool, W. A. R�rnard . .  866.253 tlli 

an .r 
t6 -

·
6:-Fluid motor. H. W. Kimes . . . . . . . .  866.591 , 866.592 Numbering apparatus, O. G. Bartusch . • . . . •  866. 4 1 9  . 0 6  t o  o. 

Fluid pr.ssur. regulator, A. J. Mor.hart . .  866.503 Nut lock, W. H. Rurn.tt . . . . . . . . . . . . . . . . .  866.255 have �� oDI
� Flush r.ceptacle and plug . G. P. Whlttl.sey 866. 1 05 Nut lOCk. W. W. J�nklns . . . . . . • . . . • . . . • • •  866.279 b .. �

e .... 
rlt P'b.. Flushing a pparatu s ,  Landell & Williams . .  866.368 Nut lock. Foraker & Walk.r . . . . . . . . . . . . . •  866,451 \ ... rltl"" ... w . ... �li �v�� th�

r
b •• t Flush ing apparatus, S{'WeI', E. I�o Wagner 866.244 on and watpr s(>parator and flltpr, Freier- typewrlteJo b:1Tgalns you ever beard of. Fly trap, G. W. Stein . . . . . . . . . . . . . . . . . .  866,H98 muth & Blattn .. r . . . . . . . . . . . . . . . . . . . . . .  866,4541 •• r..�.lIn Typowrlter E .... uge .�o()d, mnnn fll{·tl1 r!ng n ff'rrnginou9 Rilifl tton on ca n. T. B. wnkln �on . . . . . . . . . . . . . . . . . .  866.546 tOll Pine 8t., St. Louis, Mo. to ('attll' . ..�. �J�lI8P1 . • . . .  � . . . . . . . . . . . �Gfl. 49fl Orp classifier, hydrauUc, R. R. Swain . We rent all mAkes of ml'lrhfnes and Food package, graduatpd, G. " lI pcbtE"r . . . .  866.243 866,402, 866.536 apply rental on pU1'Cbue prlce. 
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O .. e reducing furnace. J. T. Jones • • • . • . . . . .  M6t1.280 
Ore roasting apparatus. fusible. A. G. Dav.!s 866.581 
Ores. roasting tuslble. A. G. Davis . . . . . . . .  866,580 
Ore treating apparatus. J. W. Boileau . . . . . .  866.570 
Organs, pianos, etc. , balanced key for, Ro 

Rankin . .  . . . . . .  . . . .  . . . . .  . . . . . . .  . . . . . . .  866.066 
Oven. continuous baking, Loesch & lIIcCall . 866,494 
Overshoe. rubber. J. D. Price . • . . . . . . . . . • . .  866.598 
Packing. metallic. E. M. Cook . . . . . . . . . . . . •  865.998 
Padlock. J. A. Giese . . . . . . . . . . . . . . . . . . . . . .  866.013 
Paper bag. H. E. J. Hartmann . . . . . . . . . . .  866.275 
Paper for curve drawing instruments, ma-

chine for preparing. Lloyd & Anderson 866.593 
Paper making machine. R. J. Martin • . . . . •  866.045 
Paper making machine regulator. W. F. 

Pickles . . . . . . . . . . .  . .  . . .  . .  . . . .  . . . .  . .  . . .  866,513 
Paper, producing waterproof characters 

upon, O. Meyer . . . . . . . . . . . . . . . . . . . . . _ _  866.293 
Paste receptacle. W. S. Whitcomb . . . . . . • .  866.248 
Pen or pencil point protector. A. LeVingston 866. 1 48 
PenCil. W. C. Fowler . . . . . . . . . . . . . . . . . . . . . .  866.350 
Pencil retainer. A .  Mikulich • . . . . . • • . . • • . .  866.500 
Phonograph record making machln,e. C. A. 

Reiners . . .  . . . . .  . . . . .  . . . .  . . . . . .  . . . .  . . .  866.219 
Phonograph repeater. S. B. Yerlon . • . . . • . . .  866.552 
Photographic developing apparatus. F. W. 

Barnes . .  . .  . . .  . . . .  . . . . . .  . . . . . .  . . .  . .  . . .  866,321 
Plano modulating connection. T. P. Brown . .  865,994 
Plano player, pneumatic. J. Courvlile • • • • • .  866.336 
Picture hanger. E. Fleming • • . • . . . • . . • • • . .  866.270 
Piling. etc. . construction ot sheet. F. W. 

Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.232 
Piling. sheet metal. R. H. Stevens . . • • • • .  : . 866.082 
Pin. See Clothes pin. 
Pipe clamp. Skinner & McCrea . . . . . . . . . . . . .  866,395 
Pipe cutter. F. G .  Haas . . . . . . . • . . • . . . . . . • .  866,356 
Pipe or hose coupling. J.  H. Phlillps. Jr . . .  866.061 
Piston. D. H. Dyer . . . . . . . . . . . . . . . . . . . . . . . . 866,443 
Pitman for pumping jacks, W. S. Beers . • . .  866. 182 
Placket closure. A. Kasse . . . . . . • . . . . • . . . .  866.283 
Plu ner bead. J.  W. Winningham . . . . . . . . . . .  866,549 
Plant cutter. J. S. Russell . • • . . • . . . . . . . . . .  866.226 
Planter and fertilizer distributer. combined. 

J. R. Davidson . . . . . . . . . . . . . . . . . . . . . . .  866,340 
Planter, check row, A. Mo Crisman 0 • • • • • •  866,339 
Plows. subsoller attachment for lister. G. 

W. Fergueson . . . . . . . . . . . . . . . . . . . . . . . .  866,450 
Pneumatic separator. Anderson & Quesnell . 866,415 
Pneumatic spoke wheel. A. H. Thibault . . . .  866,537 
Pocket knife. J. D. Case . • . . . . . . . . . . . . . . . .  866,431 
Pole tiP. vehicle, H. A. Nord . . . . . . . . . . . . .  866.382 
Portable elevator and wagon dump. F. J. 

Smith . . . . . . . . . . .  ",' . . . .  , . "  . . . . . . . . . .  866,528 
Post braee. J. A. Reynolds . . . . . . . . . . . . . . .  866.30a 
Post card protector, souvenir, J. Co We8t� 

phall . . . . . .  . .  . . .  . . .  . . .  . .  . . . .  . . . .  . .  . . . .  866. 172 
Power transmission coupling device, Ai M. 

Van Halen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,238 
Printer's quoin. H.  A. Hempel . . . . . . . . . . . .  8C,6,358 
Printing press and Inking mechanism there· 

for, bed and platen. F. Melsel . . . . . . . . . .  866.290 
Printing press paste fountain, H. M. Barber 866. 181 
Propaga tor and plant stand. R. L. Templin 866,088 
Propeller. G. W. Jackson . . . . . . . . . . . . . . . . . .  866,365 
Propeller. A. W. Learnard . . . . . . . . . . . . . . . .  866,36!) 
Propeller and steering device. W. J. Hearn . 866,46i:i 
Propeller. screw. W. M. Walters . . • . . • . . . . .  866.544 
Pulley fastening device. C. P. Brison . . . . .  866,184 
Pump, condensing. C. E. Leggett . . . . . . . . . .  866.288 
Pump handle connector. G. E .  Wailing • • . .  866,099 
Pump sucker rod guide, J. H. Dennis . . . . . .  866.005 
Pumps. pressure governing device for, 

Farmer & Turner . . . . . . . . . . . . . . . . . . . .  866.448 
Push button. G. H. Mebold • . • . . . • . . . . . . . . .  866,377 
Quadrant mechanism tor mules, W. D. 

Rundlett . .  . .  . . .  . . . .  . . .  . . . .  . . .  . . . . . . . .  866.307 
Radiators, venting valve for. L. W. Eggles· 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,34;' 
Rail joint. Beckel & Abel . . . . . . . . . . . . . . . . . .  865,990 
Rail jOint. C. T. Buck . . . . . . . . . . . . . . . . . . . . .  865,995 
Rail joint. H. J.  Rickard . . . . . . . . . . . . . . . . . .  866.220 
Rail jOint. J. E. york . . . . . . . . . . . . . . . . . . . .  866,250 
Rail joint, H.  L. Botkin . • . . . . . . . . . . . . . . . .  866.572 
Railway brake attachment, G. C. Wyland . 866.551 
Railway rail sanding device. I. A. McCor· 

mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.504 
Ranway safety apparatus, automatic, G. E. 

Ryan . . . . . . . . . . . . . .  '. . . .  . . .  . .  . . .  . .  . . . . .  866,521 
Railway Signal. B. E. Ahlders . . . . . . • . . . . .  865,98.1 
Railway Signal. Jordan & Hanchett . . . . • . . .  866.281 
Railway signal. Camors & Pelletier . . . . . . • .  866,331 
Railway track construction . W. E. Hughes . 866,470 
Railway traffic controlling system. C. W. 

Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.261 
Railways, catcher and delivery system tor, 

M. C. Keefe . . . . . . . . . . . . . . . . . . . . . . . . . .  866.284 
Rake or conector tor hay or c·ther crops, 

Blackstone & Watts • • . . . . . . . . . . • . . . . .  866.326 
Range. gas. J. H.  Walker • • . . . • • • . . . . • . . •  866,098 
Razor strop, J. D. Ca se . . . . . . . . . . . . . . . . . .  866,332 
Receptacle holder. M. H. Hart . . . . . • . • • . . .  866.46.1 
Reduction furnace. R. L. Baumllne . . . . . . . .  866,323 
Retaining stakes. means for supporting and 

releasing, E. I. Dy.r . . . . . . . . . . . . . . . . .  866.344 
Rlhhon reversing mechanism, R. A. Pollock 866.064 
Rifle, magazine, A. Hanson • . . . . . . . . . . • . . .  866.027 
Rivet. W. P. Bartel . . . . . . . . . . . . . . . . . . . . . .  866.107 
Roof. slate or tile. A. E. Rudy . . . . . . . . . . . .  866.225 
Rope clamp, .F. P. Kobert . . . . . . . . . . . . . . . . .  866. 144 
Rotary cutter. G. B. lIIaltby . . . . . • • . . . • • •  866,�72 
Rotary engine, W. H. Hook.r . . . . . . . . . . .  866.U�1 
Rotary engine. J. C.  Walker . . . . . . • • . . . • . .  !!66.246 
Rotary engine, Zorger & Jensen . . . . • . . • . . •  8OO.3U} 
Rotary engine • .  J. H. Colldewelh . . . . . . • . . .  ' 866,434 
Rotary engine, H . J. Duncan . . . . . . . . . . . . .  866,442 
Sash fastening dpvice, automatic window, 

C. H. Bellamy . . . . . . . . . . . . . . . . . . . . . . .  866,565 
Sash lock, D. G. Saunders. Jr. . . . . . . • . . . .  866.07:1 
Saw guard. cirC'ulnr, M. Po O ' Regan . . . . . . .  866,508 
Scallold, W. Sims . . . . . . . . . . . . . . . . . . . . . . . .  866,078 
Scale. vehlcl�. Z. T. Gragg . . . . . . . . . . . . . . .  866.617 
Screen. See Fil'e screen. 
Screw drlvpr • .  T. Lunoe . . . . . . . . . . . . . . . . . . .  866.594 
Screw thrpadlng plat�. J. B. Platt . . • . . . . .  866.300 
Seal. T. J. O' Bri.n . . . . . . . . . . . . . . . . . . . . . . .  866.507 
S.aming mach In •• double. G. W. Weber . . . .  866,102 
Sectional mold, W. 111. Dean . . . . . . . . . . . . . .  866.1 1 4 
�elenlum cell. W. J. Hammer . . . . . . . . . . . . . .  866.4112 
Sewing machine fe.d mechanism, C. Wlnk.1 866.249 
Shade bracket and curtain pole support, 

combined. F. V .. rdln . • . . . • • • . . . . • . . . . .  866 ,093 
Shade roller, C. N. Hiner . . . . . . . . . . . . . . . .  866.200 
Shaft controller, rotating. M. D. Hemenway 866.278 
Sharpening device. rock drill, E. L�wls . . . .  866.041 
Shave rpglsterlng device. II. C. Keli�y . . . . .  866.142 
Shirt, L. Bernstein . . . . . . . . . . . . • . . . . . . . . . .  866, 18.1 
Shoe holder, H. V. D. Waldron . . . . . . . . . . . . 866,542 
Shoe making and repairing device. L. Hack· 

ett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866. 1 29 
Show case. glass. A. Olberg . . . . . . . . . . . . . .  866,054 
Shutt.r fastener. r,. R. Eddy . • . . . . . . . . . . .  866. 1 1 6  
!'Ightlng device, J .  F. lIIelgs et al . . . . . . . . .  866,208 
Signals at danger, lock for bolding, C. W. 

Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.260 
Silage, cactus. S. S. Matth.ws . . . . . . . . . . . .  866.496 
Singeing machine, F. C.  Scholler et al . . . . •  866.310 
Skinning machln�, fat back. A. M. Gill . . . .  866.354 
Skins. t reating, A. Granville . . . . . . . . . . . . .  866.458 
Skylight fastening. C. Ros.nh.lm . . . . . . . . .  866.070 
Siah and core hold.r. W. J. Evans . . . . . . . .  866.446 
Smoke prev.nter. E. B. Parkhurst • . . . . . . . . .  866.510 
Soap dispenser. Cart�r & Davis . . . . . . . . . . .  866.1 91 
Soap holding and dlsp.nslng receptacle. 

liquid, W. B. Garnett . • • • . . . . . . . . . . . .  81\6. 1 2 6  
Sound through water. device for transmit· 

ting. E. Gray . . . . . . . . . . . . . . . . . . . . . . . . .  866. 1 2R 
Speed and distance Indicating and recording 

devlc •• R. H. Smith . . . . . . . . . . . . . . . . . .  R66.�fl7 
Speed mpchanlsm. electromagnetic variable. A. Churchward . . . . . . . . . . . . . . . . . . . . . . .  861;.997 
Splk.. A. B. Lipscomb . . . . . . . . . . . . . . . . . . .  866.492 
Splndl ... disappearing tent. H. J. Cook . • . . .  866.335 
Spinning 1'011.1'. F. Hutchins . . . . . . . . . . . . .  866.364 
Spool or re�l. F. B. La May . . . . . . . . . . . . . .  866.0�9 
Sprayer, H. E. HolI.y . . . . . . . . . . . . . . . . . . . .  866.201 
Spring wh ... I. L. J. Castlau . . . . . . . . . . . . . . .  866, 1 92  
Spur. J. W. Fields . . . . . . . . . . . . . . . . . . . . . . .  866, 1 1 9  
Square, A .  E. Sollers . . . . . . . . . . . . . . . . . . . .  866.531 
Stackers. adjustable casing for pneumatic, 

C. E . Van Osdol . . . . . . . . . . . . . . . . . . . . .  866.240 
Stair t�mplet, C. E. Corv . . . . . . . . . . . . . . . .  , 866, 1 1 1  
Stamn a n d  grinding mlll, combined, G. C .  

Richa rds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866. 600 
Stancblon, C. D. W. Thrasher . . . . . . . . . . . . .  866.315 
Stay strlos. f.ed m.chanlsm for machines 

for aoulylng, W. r,. Peterson . • . . . . . . .  866.059 
St .. am boll.r, K. H. Merk . . . . . . . • . . • . . . . .  866.291 
Steam gen.rator. T. R. Butman . . . . . . . . . .  866. 1 88 
St.nclllng machine. R. C. Stl ckn.y . . . . . . .  866,08.1 
Stili And heat.r, comblnpd water, F. E.  

Maxson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i66,207 
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Class ified A d t· t Stock rubbing post, live, R. Schneider . . . .  . ver Isemen S �tool , sa nita ry , 'V. K. Alobikeu . . . . . . . . . .  . 
Stove at tachment . J. E ls,"nberg . . . . . . . . . . . 

866,523 
866,251 
Moo,OloJ 

Advertislnll in this column is 50 cents a l ine. No less 
tha.n four nor more than ten Jioes accepted. Count 
sevt'n words to the line. All orders must be accom· 
panied by a remittance. Further information sent ()}l 
request. 

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

�tuve Iml'Jlel', deuatul'ed a lcohol cuok, U .  G .  
Hchroed.er • • . . . . • . . . . . . . . . . . . . . . . . . . • . .  

Stuve door draft regulator, C.  M .  Genthner . 
Stove, gas heating, C. H. Topp . . . . . . . . . . . 
Stove ovellS, gas burning apPUulIcc for, W. 

866,605 
866,197 
866,237 

II. K irk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,H3 
Stove top oven plate, cooking, J. S. Vnn 

BUl'en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866, 1 61l  
Stov('s, combustion cbamber for gas Ol' oil, 

FOR 8ALE.-Slrlctly modern jlray Iron foundry com- W. N. Best . . . . . . . . . . . . . . . . . . . . . . . . . .  865 ,9! l2 plete ly equipped and in duily operatiull on profitable Stovppipe bolder, O. Stewut' t  . . . . . . . . . . . . .  8G6, l 6G  machinery wurk. Located in :\1ichigan town with ,ex- St1'et-' t sw('eller, A . O. Ford . . . . . . . . . . . . . . .  866,452 celJent shippinc: facili ties. Best of reasons for seJ1mll, Striking comb for slasheL's. H. R. Beckman .  866.422 and will ·make libetai terms. · Full information cbeer· Stuffillg box, H. E. Pierce . . . . . . . . . . . . . . . .  866,002 fully luruisl!ed. Profitable, Box 77&, New York. Sui t ease, dress , A . Gray . . . . . . . . . . . . . . . . . .  866,4u9 I MADE $:.O.(lJO III five years In the mail order busl. Surgeon '. operating table, S. G. Scanlan . . .  866.:l1)!) ri���: b,::��? r��llf;�c b'o�kY��� fe�l����
e
t��e� j�:ft:�� Swinging gute, C. A. Rockwell . . . . . . . . . . . . . 806. 520 

B 5-U L k t "  ,. k S"'Uoh , Eo R. Robinson . . . . . . . . . . . . . . . . . . 866 , 306 Manager. (IX " oc por , ... ew ,J. or . Sw itcb ope l'ating mechan islll , G. F. Mooney 866,380 DIVENTORS A:oID :\IANU�·AC1'URERS. bavinj: Tanlll luw . producing technically pure due. new, u�efu l ,  unintroduced . articles (no toyS) ,  lnvest1- tilt" 1\1. von Pirani . . . . . . . . . . . . . . . . . . . 866,385 
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<i���3:8b:�g��e��\� 'l'eh'plJoue wouthpiect>. R. Knoll . . . . . . . . . . .  866. 0:1H 

� .... t" D 'b ' Telt·pboIH· receiver huhler, A. D. Brittain . .  866,577 ri/lht. Correspondence Molicited. Novelty istrl utIn" 
Telt'pboile system, H. F. Joeckel . . . . . . . . . . .  866, l aS Co., 114 Second St., Walla Walla, Wa,h. 

866 2 . . �'OR ltE :-''l'.-FI!ctory plant. fully equi pped for light Telepbone syslem, W. W. Defi n . . . . . . . . . . .  , \,u 
manufactory. 'I 'wo floors and basement, 30,000 f�et rr(.mXI

.t.t
M!��i tfr��': i

.
n

.� . ��·��I���i��l . . �I��
r
.
a.l�: . �: 866, 1 [,2 tloor spuce. BuIlding 14l) x 40 feet. HaR 150 b . p. COl'lts8 'l'errl't ring. B . J. CI�s . . . . . . . . . . . . . . . . . .  866,aa:� 

::.!;�tI����djulrc��f��'��l��i�llc1uJi��.e�XC��le�� sgrp� Thlm hlt> . spwing . R. A. Stuh' . . . . . . . . . . . . .  866,532 
ping facillities. E. E. \Villis. Fishki l l-Oll·Hudson, N. 1 .  Tire, "r. I .  D l'eislJacb . . . . . . . . . . . . . . . . . . . . . 866.00U 

GOLD DREDGING DI ALASKA.-10.000 acres tested T i re ,  pneumatic. G .  No)",'s . . . . . . . . . . . . . . . 866, 2!l7 

Gold Beartnll f;!.ravel. Richest Placer.-:- known. First T ire pI'ott�ctor, "1'. H. HolTmann . . . . . . . . . . .  8GG, 1 3-t 

offering sLock ten c�nts. Installments. Illustrated 'rire repu ir device, pneumatic, P. C. T raver 8GG,r.:m 
prospectus free. Should pay $lU for every dollar I n- 'l"i rc setting Implement . J. R. Allison . . . . .  866.:120 
vested. Address Yukon Bastn Gold Dredging Co.. 'l' irt's. hputlng wagon. A icher & Demart ini . 866,55:1 
Dept. 2, Kansa� City. Mo. rrobacco smoking pipt>, J. �L Bakos . . . . . . . .  86G,-t1. 

INVESTOHS.-Send for free sample copy " World's '1'ongup , vehicle, B .  P. Hanson . . . . . . . . . . . . .  8�, �3� 
Progress," devoted to intere8ts of inventors. All latest. [ �OOI ' comhinat ion , �T. B. Wilk iusOll . . . . . . . .  860, ..,-:1., developmeuts In .cient iHc and Industrial world. '1001 ,  holding . C. Stoller . . . . . . . . . . . . . . . . . .  866. 3! 3 
World's Progress, 51U 12th St .• Washington, D. C. Tool, pnenmatic, II . Lei lleweber . . . . . . . . . . .  806, 3�O 

I \VISH to communicate with party who desires an ::l:t.lt:� cle.anel·, W. Frasp!' . . . . . . . . . . . . . . . . . 8gg'�9� 
excl usive rilirllt to manufacture and sell on royalty a ,I l tlc k. In,} !ng macb,int>. " . )1 . Sax ton et a l .  8 " 

w Ilose supporter fur met;.  (I,'or particulars addrel:!-s react 1011 cilgine, G. n. I.oomis . . . . . . . . . . . . .  866,0-:12 
B�lrr L. Harrls, P. O. Box 53 1 .  Lus Angeles. Cal. :�l'a �t lon wht>el, Ander!'(on y� Qucsnell . . . . . . 866,41 � 

INV ESTORS, MANm'ACTURERS ! -: Special ma- ,g::�s
or���I�:vli�� Jir�;s���l;,/'i,�����g�;.� 866, 2 1 3  

������gjs��n:j\V�lli!!q��g�!;dedm��gi��P:��:n��1 G��� . , to ' and from moving. F. S. See . . . . . . . . .  866,52 .. 
. M3ntle Mecbanical Engineer, 1007 Park Ave. , New York. 1: run sformer, variuhle vol tage , T. 1\1 . Bains, 

PA.'l'E:oIl'F.D ARTICLES i ll . wire. brass and other Tl"ll i
fr. 

S;,� ' �;I�
b' ·

I
·'.;'V.

" · · · · · · · · · · · · · · · · · · · · ·  86r;,9Sr; 

metal s  made to order. Stnmpm",. press work. Prices 1" I f ' I ' I I n 'l I  tt · 
86G 42� easonable Rpecial low prices to established trade. I ('Hl , su � ,) , .J .  ' . ( a ,)  . . . . . . . . . . . . . . ). ' 

!fhe Fischer Mfg. Co .• Paterson, N. J. '�rollpj" glllde, F. G. Cla '·k . . . . . . . . . . . . . . . . .  8(l(]. 193 

PAT E N T S  F O R  S A L E. 
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Plltel lts just l.!;sued by the eight toremost Naval powers 
on Submarit�e Vessel for Har bor and Coast detem�e. 
Cost of COntl-trllction. risk of life, one·twelltieth of pres· 
ent tvpe of Submarin e  but j ust as effective ;  only one 
man to operate. Anurews )i.fg. Co., Rtrckaway, N. J. 

�ORTHERN NEW YORK CO}lPANY wants jlood 
patented IllQcllino or useful article to manufacture. 
Machine shop. wooc\ S IWp. i ron aud brass foundry. 
Water power. Wil l  Stll intercst In plant. t.) proper party. 
Address Manufacturer, Box Ij;), New York. 

PATTERN LE l'TERS A X \) "'IGURE'; (Wllite Metal 
and Bra8s )  for use on V8ttel'llS for castings. I�arge va-
��\�htP&)���. ��������:i I8.����. 

for catalog. H. "' . 

FOR SAL�-Patent 1\0. 84i,070 -Automatic spring 
cash carrier for floture service. Novel. simple and 
successful .  Will �en outr:ght for cash. For particulars 
address John It\ HayeM, Box No. 75. New Ilaven, Conn. 

P AT E N T S  W A N T E D. 

OF�'lCl<] HELPS OR APPLIA:oICES W AN1'ED.­
Con venient novelties fur bul"Y offices. Brhlht ideas 
purchased or manufactured an d sol o  on royalty. Pax 
Company. l�l 'Vest 42d St., New York City. 

A G E N T S  WA N T E D. 

AGENT01 WANTED. - Bi� profit. ; Gre-Solvent 
cleans bands UlS ' 81:tly ; removes a:rease, paint, ink. etc.; 
every mechaniC buys ; get tiumple snd terms. Utility 
Co . •  6!6 West 441 h SU·eet, New Y urk. 

EXCLUSIY E AGEXCIE" GI I·EN.-We wallt a good 
man 10 every town to tiel1 flr8t·class electrical spe�iul-
���tg:t���g Fa��
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our Sole A�ency. HiI I· lVrigbt Electric Company. 105 
Reade Street ,  �tnv York City. 

M O T I O N  P I CT U R E S. 

'l'H I<; )lO VING PIC'l'URE WOUL». weekly. 10 cents 
per copy ; vear:y subMcription. :ltl. 'flhe only paper de­
voted to the moving !li cture. i l lustrated sung and lan­
t ern lecture tleld. .:\loving PICture World. Box 450, N. r . 

1. rnlle,}' po1<', A. Russ • . . . . . . . . . . . . .  866.224 Tl'o1J I'Y }loll' snpport . Fl"llnw� & CalU llwtt . •  8f16. :l-tH 
Trolh-'y wheel. n. L. Huwpll r(',Y . . . . . . • . . . .  806.:Hi:l 
Trousers . guard , C.  C. Haskell . . . . . . . . . . . . . 806.27" 
Truck, cal', H.  S. Ha rt . . . . . . . . . . . . . . . . . . . .  RG6.02� 
T ruek , ra ilway , J. ,,:-. J(· lIk lm; .  . . . . • • . . . . . .  866,0:��l 
rrl'uck, !\tovP , A . S. Barlow . . . . . . . . . . . . . . .  8(")o�,nN7 
Tuhe hpnrl lng macbiIH', R. N a,r:ol ll l i th . . . . . . .  806.r.o:; 
'I'nhe winding mach ine , sp ira l , n. II. Bart-

. I"tt . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866, 108 
T ubula l' or hollow lJOu ies twm pla st ic rna· 

terials . manufacture uf, L. H .  Rentzsch S6G,fit 7 
Tug for 11I1I'lIess, spring . . T . � l I ldl<'II . . . . . . . .  866.501 
Tuwblf'l' closure , .J , T. Cox . . . . . . . . . . . . . . . .  MGO, 430 
Turhine, elast ic fl u id , G. 'Y('sthl�bousc . . . . 860, 171 
TUl'hhw, t'lust lc tluid. L. )1 . Kel logg . . . . . . .  8b6,47n TurhiIw BozziI' and diullbruJrlU . R. I I .  Rice . 806,068 
TUI'lIinC',  n'vPl'sllJlp Rtpam. N. R. Smith . . . . 806.530 Turfing mll{'bill€'. J. J. Bu ird . . . . . . . . . . . . .  866.557 
Twln(� holuN' and l i f t .  Tn ;\"Ior & Tu 1l . . . . . • .  866,080 
'l',}'lle setti ng mu ch ines . llH'cha n ism for per­

forating the opprnting hands of auto, 
m a t i e ,  II. Dre well . . . . . . . . . . . . . . . . . . . . .  866.a4� 

TnJ{>w I·l t('l·, J. '1'. Portt'r . . . . . . . . . . . . . . . . . . 866,514 
'l',rI)('w l'itel's, type clean ing device ful',  D. 

I-JI'iggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
T,nx.'wl'iting ruachhH', H. L. Wagner . . . . .  . 
Typewriting mnchilw, C. Gahrleolson . . . . . . . 
Typewriting mll{'hin�. G. H. SmJth . . . . . . . .  . 
Plllht'ella . folding, E. E. Goodrich . . . . . . . . .  . 
,Ta lve, "r . l,Jle . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve, A. D. Stevens . . . . . . . . . . . . . . . . . . . .  . 
YalTt>,  automntic gas, :\1. WIan t . . . . . . . . .  . 
Yulvf', a utomn tIc sf'lf balanCing, T. :\f. l I e n ·  

866, 427 
86U,097 
866, 196 
8(16.606 
806.015 
8()6,2�5 
86G.399 
80G.5GO 

dl't"Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86H, l :.J2 
Yalvt', cut·off, E. G. Vlncent . . . . . . . . . . . . . . .  866.095 
Vaporizer , II. Dock . . . . . . . . . . . . . . . . . . . . . . . 806. 1 1 5 
Yault.  metallic  burial.  A. J. Perks . . . . . . . . . 866.214  
Y"hicle hood frame, road, J. Hoppe'· . . . . . . . 866.468 
Vehicle, motor, W. J .  Miller . . . . . . . . . . . . .  8fiG.294 
Vehicle stct>I'jng gen r, J .  A .  Herzog . . . . . . .  SUO. 1 33 
Y"blele top bow holder, C. L. B a l r  . . . . . . . . .  866, 41 6 
Y('bide wheel, C. von ]\:nsspl"o\\" . . . . . . . . . . 866,:l67 
Veh icle whee], II. V ill ie l's-Stum·t . . . . . . . . . . . S6G,540 
Vess('ls, apparatus for loadiug' ('oa l into, J. 

I A . Johnsoll . . . . . . . . . . . . . . . . . . . . . . . . . . . 866,203 
Yc.·s8els.  mt>ans for raising suuken, G. & 

C. S. Fen ron . . . . . . . . . . . . . . . . . . . . . . . . .  866.348 
Vise, ben c b ,  J. "p . .M clnt;n·p . . . . . . . . . . . . . . 866.296 1 
\Vag-on , dumpi.ng, S. Ji"'. Brown . . . . . . . . . . . . .  S6G.57R 
"PashlJowl stopper df>vie{', )[. Sphit'l's . . . . . . .  80G.2:�0 

E X P E R I M E N T A L  W O R K .  ��:��l:l::� :::,��g::::;: �� . ;I
(S

·
I�i:��e : : : : : : : : : : : :  �gg:�i+ i M O D E L S & Walch, A. Ge,ogon . . . . . . . . . . . . . . . . . . . . . . . . Rf>6 . 1 !l8 I � YE� 'l'ION:S PER.F]<�CT��D.-:\lccl]anical Drawings , Wn tche8 se pelHlflllts,  forlUlng

.

, G. A. D('I·ft€' 1' �(lH. 1 9-t I ���llrial���tSa�������1 t.,�!Ovig��� ifg,��ll!�rJ :g:el��t�l.: \Va tN' ehl l· jfica t inn . E. Via l . . . . . . . . . . . . . .  8GG.0!l4 
)1, ..,·}�O \V t ' ·  C I'  I d C tre �t N Y 'Ynh'r h€'a h'l', .1. ]·'ostt>l' . . . . . . . . . . . . . . . . . .  �Or.. t :22 1 ulme .,.Jo.h) 01' u ,  orner ear an · en � . .l • •  "�ah'r Buppl>' s:rstem . I.' . 'Yo �IcCll l n  . . . . . . . . Sr.(l. 1 r10 "Patpt' tulle hoi1t>t', Rf'lle l's & Coppage . . . . . .  80f1.0:1-:1 

A U TO S. Waler tnhl' hollN, Wlwldoll & ( · tl rl� . . . . . . .  8GU, 103 

w��a;� '�:?c�,�r ��e:��
E

fo;��i:,���·�. ���H.��IJe3 
ciderl to open a 2'epart m�nt that will enable you to be­
come un experienced automobi le driver and mechanic. 
SpeCial course for those out of town. 'Vrite Automo· bile Exchall.lle. 1416 Brolldway, New York City. 

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

E LECTRICI A :oI  A N D  IIIECHANIC.-Practical month· 
Iy magnzi lle tor electrical and mechanical �tudent� and 
workers. Publishes i l lustratel.l oirectj ( ) l l� f, ; r  con­
strucung c.lynamos. motors, ga�oline c ll.!.("i : l " 'B. wire]e�s 
telegraplJy, e l ect roplutin�. elect rical W l r m).t', me, 
chani JaJ deSlwilH!". U�illl! tools. furnitufP con�truction. boat bui lding, al J kinds I I f  mechKnical wurk. Oue 
dollar yearly ; trial suuscnption for three month�. 
twenty cent�. List of electrical and mecbanipal bonks 
free. B, A. 8amp:;oll Pub. Co . . G BeacoIl �t., Boston. �lass. 

C O R R E S PO N D E N C E  SC H OO L L 

PA1'ENT L A W  A :-' ))  On'le t; PRACTICE BY MAll,. 
Free bool( fet anti speCimen palles of thoroll!.!h ly  pructi­
cal coursc Price reasonable. Correspondence :-,cbod 
of Pateot Law, ])ept. A. 185;; llintwood, Wasb . •  D. f ' .  

SC H O O L S A N D  C O L L E G E S. 

PRACTIC A L 1�8l'Rr ( " rI( ) N  i n  the engineering- use 
��I!.I�'��l�rit�������;��&�����J·�l��fe��I()�ftt-;rv ��i,: 
Geert Blaauw. 2;") Broad St., 20th floor, Room ·12. N. Y. City, 

A U TO M AT I C  M A C H I N E R Y. 

In��l�i�r��J���f�����ifl��P����1 
d�:ki�I�Ol:nJi��J)��f� 

men tal work. d(>�jgnin:l and draug-hting. Hull Bros . . 
54 Hudson �t .. Jersey City. Pbone l099L, J. C. 

P H OTO G R A P H Y .  

PHO rOGRAPH�JRS .. we want t o  I'et you in  the habit of readmg the American PhOlO/lrapher nnd Camera and 
Daril R-:.>um, the bbuzest and best. Phutographic monthJy .  
'rll"� r-early subscri pt lOll pri ce Is '1.50, 15 cen t s  monthly 
at news . ctealel's. We Will  send you four numbers 8S a 
trial bul)scI1ption for 2") cent� in l"tamp� or coin. Am­
erican Pbotograpliic Puli. Co . •  361 Broadway, New York. 

S E A S I C K N E SS. 
SEASlr:K:oIE�1'\ and Car N.use" prevented, Brush's 

ni��?lss� E!��!:, o���P�'��;;!��on fh�{h��
e
��v��1a�Y!� 

Free b.,okler proving- tbese Iiol,tatempub sp-nt by Brusb 
Chemical Cu . . 29'J Broad w"y, N. Y. Al l druggists $1 per 
bottle. 

T I M E  STA M P S .  

WHAT TIME W AS I r 1 1I0i!!!801\·. t ime .tamps 
corrpctly print tbe date and cl1rrpct Time on any smooth 
surface the hand can"reach . Ten Years' Jo'uccessful use. 
S. H. Hoggson & Co., IUS Fultou ,'treet, New York. 

'Yatet' wh('t>ls . trnn sml t tlng mt>dw n i Rm for 
turhln�. W. W .  Whlt� . . . . . . . . . . . . . . . . 866, 104 

'Ya tt'ring hook fO I' g-ig saddl f's, J. F. IIpl'- • 
sh('y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SnG.029 

"Pell stl'nhwl'. E . . 1. Rns>·p . . . . . . . . . . . . . . . . .  FU",G.500 
'Yhp{,1. SC'e Pnpuma t ic spokt' wlwel. 
Whe�l , J.  Laulh ' "  . . . . . . . . . . . . . . . . . . . . .  P6G.287 
'Viudillg (·Ol'£'. J .  n .  O a tf'ly . . . . .  , . . . . . . . . .  SG6.353 
"'ire ('hall' . . 1. :;"alf llnon . . . . . . . . . . . . . . . . . . HG6,072 
'Yoo��U1�'�A't\I!�li��J!. �t��st�t:l����;('k'lp.I?n.r.

a.
t.u.s 

. .  ��)�. S66.4�7 i 
'York holelt·)·, Dilhllll ll & Auger . . . . . . . . . . . . SC,u.1H"l 1 
'Y )'l'lwh . F. II . Rha rn r . . . . . . . . . . . . . . . . . . . . .  �()f1.07 j I ��:!:����t: #�'. �e�ll��?:c.�ll��' 

. : : : : : : : : : : : : : : : : : : :  :g�:�� ; 
DESIGNS. 

Badge, C.  J. Dlegcs . . . . . . . . . . . . . . . .  38,801 to 38,805 
Bug, hand. II. G- l'OS8lllall . . . . . . . . . . . . . . . . . .  38,808 
Brushes, W i l'l'Ol·�. or S hll i lu l' a rticles , back 

for, H . . 1. Htral,er . . . . . . . . . . . . . . . . . . . . .  38,814 
Car body, ra i lw ay , C. V. note . . . . . . . . . . . . .  :18,822 
('uster, A. Malchow . . . . . . . . . . . . . . . . . . . . . . . 38 ,817 
('hating disb (,OVPI'. G. E. Sllvuge . . . . . . . . . . . ;{S .81 2  
Chafing d ish stHm], ]1�. A .  Gutcrlllann . . . . . .  a8,813 
(']""k stand , W. '1'. H Ollson . . . . . . . . . . . . . . . .  :18.815 
Hol l ,  II. G l'OSSllHlIl . . . . . . . . . . . . . . . . . . . . . . . .  38,809 
Foh, J. 1\1. Seawell . . . . . . . . . . . . . . . . . . . . . . . .  a8,8OG 
Lalllll .  ga s, C. A. Caw llbl'1 I . . . . . . . . . . . . . . . .  a8,816 
OI'IUl Ill( 'ut, .1. 'Y. 'l'alhot . . . . . . . . . . . . . . . . . . .  88 ,807 
�ld l·tillg, WOVt'll , ( ' . II. J.andl·nbt'l'gPI', 

:18,823 to :18,826 
Statnp, .1. lleduetz . . . . . . . . . . . . . . . . . . . . . . . . .  a8,8l8 
Toy Hafp, P. G .  Wing . . . . . . . . . . . . . . . . . . . . .  38,810 
'1'0" stovt', P. G. 'Villg . . . . . . . . . . . . . . . . . . . . .  as ,81 1  
Ty'11PwrJter carl'iugl' fmme, J .  Alexander . . . .  :18,820 
Ty J )t'writt' r  pla tel) frume. J .  A lexander . . . . . .  38,RH J  
y .. b icle seat, ... E. Eckha rt . . . . . . . . . . . . . . . . 38,821 

T RADE MARKS. 
.\ dv('ol'tising calendars fi nd blotters, Osborne 

Cn. . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  Gri , 333 
AIH'�!(I:.(lt l.c . . 

I
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AI l('S�hl't 1cs , Actien·Gespl lscbnft fu l' Allilill. '
r: 

_ I  
]. abrlkatiun . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (..,.2S ,  

.Antomnhile shock absol'bpl's. H .  C. COlllstock . tJ5,2li!) . 
B(·vt'rugt'. and syrup for Burnt>, carbonated . 

R. Rose . . . . . . . . . . . . . . . . . . . . . .  C,5 , 306 to G5 . :l08 
niC'n�h's, G reat '''t>stern )Ianufacturiug Co . .  0:5,261 
Hits and ungers , Irwin AUg-N' BIt ro o . . . . . . .  G5 .2-t-t 
Boots find shoes, Jeathl'r, Hol land Sboe Co . . .  65,319 
Boots und shoes, lcatber and canvus, I sa ac 

P l'outy & Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  65,320 
Boots. shol's, nnd sUppers, leather, Powpll 

llrolhe,·s Sboo Co. . . . . . . . . . . . . . . . . . . . . . .  Q', . 338 
Cur couplings. Xnl iOl,al )Ialleable Cast ings 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65.262 
Cleaning compounds, delerlrenl. C. W. Nlch· 

olas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 . 346 
Clothillg, certa i n .  B i n1 . Jon f's & l(pnyoll . . . . .  65,20� 
Ciothlng, certaiu , Bri scoe lvey Co . . • . • . . • . .  65, 260 

"OWAIlO 
",ATe H 

Every HOWARD Watch 
is completed- case - and 
m o v e m e n t  --. b y  t h e  
makers. The final ad­
justments are made while 
the movement is in its 

• 

own 
t h e 

case-that's one of 
r e a s o n s  w h y  

HOWARD Watches aI'a 
so accurate. 
HOWARD Wa/ch�s ar� sold by all d�alers " 
prices ranging from $35 to $150, dependiag UPOII 
ihe quality of case, numb�r of l�w�Is and 16e 
adjustments. 

E. BOWUD 
WATCH COMPANY 

S.oth SIred 
Waltham. Mass .. V. S. A 

I==::-::::-:-::==-:-:;�:-:--:-:::=-::C=-:=;i-;;-. · ST EAM TURBINES. - TH EIR CON­
if  :you keep it cha-ryetl as fast as it 
giws off current. The 

Apple Battery C).Braer 
ilol :� dynamo tight on your car, boat 
for g"as t n�ille th!tt ('hargEN the bat­
tl'rit.'s as fa!it SI'l cllrrE:uL is draw II 
from them. Write to..(jay fOI" full In· 
formation about. the App�e Ig-uition 
System. Spedfy this outfit con your 

automobile. IllUlor IHI.\I ur l'ttlliooary engine. 
The Dayton EI .. rf rft'al JUg. Co. 98 St. Cl:lir St., Dayton, Ohio. 

< 4  Fh':'I.tillJ.:" the Hattery nn thl) Line." 

W ET PROCESS CONCRETE IS BEST i 
Our new Invincible Concrer;e Block Machine makes blocks face down. wet proce.:-s. damp cured. Triple 'l'ier Rack­Inll System cures and bleache� to perfection. Tandem. Invincible makes two blocks Itt once. New cataloJ{ free. ! 'l'be Pettyjobo Vo • •  615 N. 6tb St., Terre Haute, Ind. i 

struction. Operation and Commercial Application. 
SCIENTIFIC A" "R I CA.N SUPPLEMENTS 1306. 130'7. 
1301';. 1422. 1 400. 144'7. 13'70. 13'2. The 
::r�:�r?n�C f;�c�

e
18 g::fsar::Ch?Yb;X::'u's I�u"��

a
,: 

Co .. 361 Broadway. New York City. and all newsdealera 

c����rt Bicycle ID:O Motorcycle • at. small cost by attachlnl! 
�biJ.s:!f1!�::Ucf�}j�� 
r!'bis incJudes all parts. 
Anyone can easily make a 
powel'ful motol'cycle. 
Speed 2·ao miles an bour. 

.: 2.3 H.P. Motol'cycles. 
. . ... . , ''', . . 

. SelOd stamp for either catalog. 
MOTORtl"tl.R EQrJPIIENT ('0 • •  i 1 .. ,,4". 1I" .... nnd�po;:f. N. y. 

American 
Homes and Gardens 

HISTORIC MANSIONS 
of THE JAMES RIVER 

EVELYN BYRD 

SEPTEMBER, I 9 0 7  

I. "Brandon," the Home of 
the Harrisons. 

OCTOBER, 1 9 0 7  

II .  ··Shirley,·' the Home o f  
the Carters. 

NOVEMBER, I907 

111. "Westover," the Ances­
tral Home of the Byrds. 

THIS series deals with three 

of the most beautiful 

colonial estates along the charm­

ing and historic James River. 

The illustrations are made from 

photographs taken especially 

for the purpose by an expert. 

The series is of unusual in­

terest and beauty. Subscrip­

tions can begin with the Sep­

tember number. Price $3. 00 
per year. The three numbers 

will  be sent on publication on 

receipt of 75 cents. Among the interesting articles in the October number are : 

NINETEENTH CENTURY BEDROOMS 

HOW TO TOUR IN AN AUTOMOBILE 

GARDENING WITHOUT SOIL 

SMALL AMERICAN HO �ES 

PORT SUNLIGHT 

MILLBROOK FARM 

All these articles are beauti fully illustrated. 72 large pages, colored 
cover changing each month. 

MUNN ' &. COMPANY. Publishers Scientific American 
Office : 3 6 1  Broadway, New York City 

© 1907 SCIENTIFIC AMERICAN, INC.



SEPTEM IlER 28, 1 907. 

� 

Your 
Winter 
rlans 

SHOULD INCLUDE A TRIP TO 

JAMAICA 
2,000 - miles of splendid roads for auto­
mobiling-All other outdoor sports. 
During the tourist season steamers will call 
at Port Antonio where the splendid Hotel 
Titchfield is located. 
The most ideal way of reaching this island 
is by the superb 

" PRINZ " STEAMERS 
The most modem vessels in the West Indies 
Service, with accommodations equal to best 
transatlantic liners. Weekly sailings. 
Cruises to the Caribbean, 2 3-day round trips; 
calling at Jamaica, Colombia, Costa Rica and 
Panama. Leaving New York every week. 

Rates $115 to $125 
Send for full particulars 

Hamburg-American Line 
35-37 Broadway, New York 

1 334 Walnut St.. Philadelphia 1 59 Randolph St.,  ChicallO 90 State St., Booton 90 1 Olive St., St. Louis 908 Market St., San F ranc:isco ,---- - -- - -----

HOME :MAD E DYNAMOS. - SCIEN-
TUNC AMERICAN SUPP LEMENTS 1 6 1  and 6011 contain 

:!g�\lt�t ':�I�IUu�!!'�t f��m�;:� BrJ�'ii"w��,c;,"e� 
York City, and all newsdealers. 

A lmost every comfort, COllVeIlU,z,ce and luxury of modern life is depmdtillt upon this force. 
Under these circumstances. do you think you can 

I'}:;�t�tn;y �j�t�/�kz����tinr . a few hours a day to 

Cyclopedia of Applied Electricity 
Five lzalldsome volumes -each nearly one foot high 
- containing- the essence of the most successful me­
thods yet devised for tbe education of the busy work­
man. The rules and formulas are in every case pre­
sented in a very simple manner. and every principle is 
i l lustrated with special diagranlS and practical examples. 
Compiled from the most valuable instruction papers of 
the American School of Correspondence. 

ORDER NOW-SAVE $ 1 0.20 
Special PrIce $19.80-Re&ular Price $30.00 
Sent express prepaid if you mention SCIENTIFIC 
AMERICAN. September 28. Par 12.00 within one week 
and $2.00 a month until the SPECIAL $19.80 PRICE 
i s  paid. If n o t  adapted t o  your needs we will send for 
the books at our expense upon notification. 
2 . 500 pages "' ,000 full page plate.-Bound 
in three-quarter Moroc:c:o - Handsomely 
marbled tOPl! -Oold siamped titles &. edges 

AMERICAN SCHOOL OF CORRESPONDENCE 
O H I O A G O 

Scientific American 23 1 
Coats, v�sts, trousers, nnd huys' HUltS, J. H. 

Rice & F" ledmann Co . . . . . . . • • . . • • . . • . •  65,275 
Coats, vests, tl'ousers, and overcoats, Leo-

pold, Sulomon & Elsendratb . . . . . . . . . . . . .  65,277 � -
:==- L§e�@=� 

Coffee, A .  L. Shinners . . . . . . . . . . . . . • . . • . • • . •  65,251 
Coffe ... and tea, Wood, Pollard & Co . . . . . . . . .  65 , 254 
Coffee lind I<'a ,  Oliver-Finnie Co . • • . . . . . . . . •  65,265 
Coffee suhstitute. Cissna Cereal Coffee Co . • • •  65,257 
Cordial , Cha8. J llcquin et Cie . . . . . . . . . . . . . .  65,345 
Cracke,'s, biscuits, and cakes, Sbelby Biscuit 

Co. . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  65,250, 65,264 
Ii'ancy goods, furniHhings and notions, cer-

tllln, Helll'Y E. �' .. ankenbe .. g Co . • .  65,297, 65,298 
Fillers, R . •  '. Johnston Paint Co . . • . . . . . . . .  65,280 
Flour, wheat, Eaglt! Rolle-t· Mill Co . . • . . . . . . .  65,242 
Flour, wheut, lloselpy & Motley Milling Co . 65,246 
li"lour, wheat, �.rbompson Milling Co . . . . . • . . . .  65,253 
Ii'oods, certain cereal, Carno Mills Co . . . . . . . .  65,260 
l.'oods, certain. 8ea ,  John Blauls SOilS Co . . . . .  65,245 
Furnaces, stoves, and runges, Keystone Stove 
- Foundry . . .  . . . . . . . . . . . . . . . . . . . . . . . • . . . .  65,343 
Gages and t'evolution and stroke counters, 

pressure and vacuum, Ashton Valve Co . .  65, 330 
Gas tanks, compl'l'ssed acetylene, Prest-O-

Llte Co. . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . .  65,344 
Gaskets. oil w .. 11  packing, "ubber tubing, 

etc . ,  Dillmond Rubber Co . . . . . . . . . . . . . . . .  65,341 
Glass, window, Chambers Wiudow Glass Co . .  65,239 
Glucose, grape sugar, and potato starch 

sy .. up. Nordd .. utsche Kartoffelmehl-Fab-
rlk wit besehl'llnkter Haftung . . . . . . . . . .  65,263 

Hammel'S. power, G.  E. Davis . . . . . . . . . . . . . .  65,240 
Hosle,'y , Rlcbmond Hosiery Mills . . . . . . . . . . . .  65, 326 
Insulator and ' binder. waterproof liquid, Flex-

Ible Componnd Co. • . . . . . . . . . . . . . . . . . . . •  65,272 
Insulatol's, electrical, I. von Schwarz . . . . . . . .  65 ,249 
Knit goods, certain, P. Raguet Fils & R. 

Vlgnes . . . . . . • . . . . .  , . . . . . . . . . . . . . . . . . . .  . 
Magazine, montbly, Illinois Humane Society . 
Maguzlnes, Hale Publisblng Co . . . • . . . . • . . . • .  
Magazines, }". H. Pearson . . . . . . . . . . . . . . . .  . 

65,325 
65, 3:11 
65 , 3 1 8  
65,323 

Medical cnmpound for the cure of epllepsy, 
J. H. B .. ownle.. . . . . . . . . . . . . . . . . . . . . . . . .  65,289 

Medicine, .... rtaln. J. P. Wlekllnsk l .  . . . . . . . . .  65,328 
Medicines, certain, Chemische Fabrik auf ' 

Actl .. n ( vorm. E. Scherlng) . . . . • . . . . . . • .  65,291 
Medicines. certain. Gresham & Car\ . . • . . . . . .  65,295 
Mowers, lawn, A. B. Case . . . . . . . . . . . . • . . • • . .  65,256 
Nail polish . Ideal Manufacturing Co . . . . . . . . 65,300 
Optical appliances and instruments, certain, 

F. A .  Ha"dy & Co . . . . . . • . . . . . . . . . . . . . .  65, 293 
Paint and paint compounds, Paraffine Paint 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,279 
Paints, minerBl, American Graphite Co . . . . . •  65,266 
Painting. gold preparations, colors, etc. . for 

vltrUlable, John W. Hasburg Co. . . . . . . .  65,276 
Paper, roofing. shl'a thlng, and building, BaI'-

"ett Manufacturing Co. . . . . . . . . . . . . . . . . .  65,237 
Paper, w" lting and printing, American Writ-

ing Paper Co. • . . . . . . . . . . . . . . . . .  65,314, 65,329 
Pencil sharpenprs, Eagle Pencil Co . . . . . . . . .  65 .342 
Pills, M. Leprlnce . . . . . . . . . . . . . . . . . . . . . . • . .  65.301 
Plasters, corn, L. T. Bugll iazeot . . . . . . . . . . . . .  65,290 
Post and pole bole diggers, Buckeye MaDu-

factu .. lng Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  65,238 
Powd .... , toll .. t ,  Gerhard IIlenn .. n Chemical 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,294 
RemediPA for diseases of the sexual organs, 

A. Wulfing . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6;i .3 1 3  
R p m  .. ,ly fm' coughs and ooids. M. L. Delavau 65 , 3 1 2  
Rempdy for malaria , chills, fever, and ague, 

E. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,288 
Rpm(>dy, muscle and nerve, M. 111. D. Living-

ston . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  , 65. 302 
Rubber goods, certain,  Diumond Rubber ' Co.  65,292 
Rublier, recla lml'd, Pequanoc Rubber Co. ,  

65, 324, 65,334 to 65,336 
Sewing eotton . Clark & Co. . . . . . . . . . . . . . . . .  65,258 
Sewing machln(>s and attachments, Davis 

Sewing Machine Co. . . . . . . . . . . . . . . . . . . .  65,241 
Sheetlngs and drlllings, Exposition Cotton 

Mills . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 65,271 
Shirts. laundered colo .. ed, C.  B. Cones & Son 

Manufactu .. lng Co. . . . . . . . . . . . . . . . . . . . . .  65,270 
�boes, leather and clotb, Monadnock Sboe Co. 65,322 
Silk and silk-mixed piece goods, Susquehanna 

Silk Mills • . . . . . . . . . . . . . . . . . . .  65 .281 to 65,285 
Silk dress goods, �' .. Ied. M" lUlelson & Co . . . . .  65 . 274 
Silk plpce I<oods, Stirling Silk Mfg. Co . • . . . . 65,327 
Soap, 111. Werk Co . . . . . . . . . . . . . . . . . . . . . . • . . .  65 ,321 
Soaps, Mexican Medicine Co. . . . . . . . . . . . . . . .  65.332 

W
E are spending a good 

many hundred dollars 
every month advertising 
Vanadium steel-

And yet we do not make a pound 
of Vanadium steel ourselves. 

We do furnish the alloy that makes 
Vanadium steel, however, and we 
have been fortunate enough to dis­
cover and secure possession of the 
only large deposit of Vanadium ore 
that is known to exist anywhere in 
the world. 

It is a freak deposit-as essentially 
unique as are the diamond deposits 
of K�mberly. 

And there is enough of it to supply 
the steel making industry of the 
United States for the next fifty years . 

Our object, then, in all this adver­
tising, is -not to sell Vanadium steel 
direct, but to tell the great reading 
public what Vanadium steel is. 

Just as soon as every man who 
uses steel in any form-or whose life 
depends upon the steel used-knows 
that Vanadium steel is stronger, 
more elastic, more lasting than any 
other steel ever produced, there is 

I' S' M - - -- - . _-
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going to be a demand for Vanadium 
steel that will make steel manu­
facturers all over the country sit 
straight and take particular notice. 

Vanadium steel is practically un­
breakable under the strains and 
stresses of actual use. 

n combines the extreme hardness 
of the best nickel or chrome steel 
with the toughness of ordinary soft 
steel. 

It II the only steel that will 
withstand tlbe deterioratinc ef­
fects of vibration. 

It is the only steel that is safe 
under modern high-speed conditions 
in railroad and automobile opera­
tion . 

Some remarkable tests have re­
cently been made with Vanadium 
steel in automobile construction and 
in railroad equipment - tests that 
show absolutely the great superiority ­
of Vanad ium in any place where the 
safety of human life depends upon 
the material used. 

We will be glad to send details of 
these tests--or our book on Vanadium 
and Its Uses to all who are interested. 

Spagbettl. vprmlcplli .  macaroni, and noodles, 
A . Zer .. ga's  Sons . . . . . . . . . . . . . . . . . . . . . . .  65.236 

Rults for boys and ehlltl .. "n. I .  Frank & Co. 65.273 
SYI"UP for carhonat.'d wat(>r, F. 111 . McCluney 65.:104 
'\'ea, W. N.  Bonks . . . . . . . . . . . . . . . . . . . . . . • . .  65,255 
Temp(l1'atnr(' - reoa(Ung and recording. ml'8snr-

American Vanadium Co. 
ing machhlP$ for remotp. "". A . Bakl' f .  65,315 

Textiles. ct'l'tain, Atuyer, Bianchini, Ferier 
Miners of 

Manufacturers 
Vanadiuln Ores 

& Cle . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  65,267 of Ferro Vanadiuln 
Tobacco substitute, T. Hethel'ington . . . . . • . .  65 ,299 
TolI .. t preparation. H. U. Maxw(>I1 . . . . . . . . . . .  65,303 
Tonic hevl'rage and syrup tbprefor, R. l-I. 

Ros(> Co. . . . . . . .  . . . . • . . . . . . . . . . . . . . . . . .  6.';.:105 
Tools. certain hand ,  S. C. MIlr'·III . . . . . . . . . . .  65. 278 
Tru<.>ks and wagons. motor. R. Tha:n�r. . . . . . .  65, 252 
VeilingR and neot pleceo goods, netted, Bene-

dlPtus. WelIl & Co . . . . . . . . . . . . . . . . . . . .  05,!l 1 0  i 

�f�t��I;�:
le

�'8���c�
l
�t?:,C

l;�;1 ·;'u���c�o����·n·ts: 65,235 I 
Phllad(>lpilio Watch Cuse Co . . . . . . . . . . . .  65, 337 

""atpr t1ltl'ring amI Aoftpning compound, 
Roesslpr & Hossloohl'" Cb .. mlcal Co . . . . .  65,248 

Watpr. mineral, Sheboygan Mineral Watpr 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,309 to 6.�,311 

Watl' '' t raps, metal .  R .  W . R (> l d  . . . . . . . . . . .  65,247 
W(>\Jrhlng apparatus. oprta ln. I1pnnefer 

Masphlnpnfahrlk C .  Reuther & Reisert 
�r. B. H. . . . . . . . . . . . • . . . . . . . . . • . • . . . . . •  65,296 

Whisk)" .  P. Donaghue . . . . . . . • . . . . . . . . . . . . . .  65. :1 1 7  
WhlRky, Roth & Co . . . . . . . . . . . . . . . . . . . . . . . . 65.:1:19 
Whisky. Swope & �rangol<l . . • . . . • . . . • . • • • . . r��.:l40 
Yarn, certain, G l'lffoll Co . • . • . . . . . . • • • . . • • •  65,243 

LABELS. 

FricK Building. 

LET U S  B E  YO U R- FACTORY  
We esti mate on an;ythinll you want made to order. 

STA JI P I N GS, !lIODE L", E X P ERT WORK 
We publ lsb " The Silent Partner," a brainy little magazine, full of 1I00d thougbts. Sample f .. ee. Wrlt(> us. THE GLOBE MAClIINE AN II !!ITAlf l>ING CO Btu lIalDllton 8t •• Cleveland, O. • 

Ilnd Bottlers' M���::'v�B'W�8'J\��Ti� lf�'G. CO .. 899 Clinton St .. Mllwankee, Wis. 

MODELS '" E X P E R I M E N T A L  W OR K .  
Inventions developed. Special !Uaehlnery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 

RUBB ER Expert Manufacturers 
FIDe Jobbing Work 

"A k
t{�

r
t

p
���.:

o
: .  ������ . .  ����� . .  c�.�: . �I��: 1 3 , 799

P _A_R_K_E_R_, _S_T_EA_RN_S_l_'_0-.: .. _2_2_8_.2_"'..:9:....-Sout __ b..:S.:.tr:.:..::eet::..;..N:."'::..:Y:.:ot:::.k 
"Bowps-Allpgrettt Co. Bon Bons and Choco­

loteR, " for bon bons and chocolates, 
Bow .. s-AlI .. grl.ttl Co. . . . . . . . . . . . . . . . . . . .  1 3 , 797 

"Bow('s-Allegrettt  Co. Chocolates ,"  for choco-
latps. Bowps·AlIegr(>ttl Co . . . . . . . . . . . . . .  1 3 , 796 

"Bowl's-Allegrpttl Co. Milk Chocolatl's. "  for 
milk chocolates, Bow(>.-AII(>gretti Co . . . .  1 3 , 798 , 

"Coldyettes ."  for medicated candy or cough- i 
drops. J. R. Hinckley . . . . . . . . . . . . . . . . . .  13,802 

"Colomagna Watpr, " for mineral waters, 
Colomagna Springs '£.0 . . . . . . . . . . . . . . . . . .  1 3 ,795 

"Costs·Analysis, " for loos('-1t>8f books, C. L. 
Schaar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3,804 

"Ferro-China-Universall' . "  for medical prep-

I\TAf':@; PLATES-STEEL STAMPS l'  ' EMPLOYEE GHECKS.KEYTAGS & BADG E S ' J . RO B BINS MFG.Co.  58 K N E E LAND ST. SEND FOR CATALoGU£ · •  . .  S OSTON M AS S .  
arations, A .  Garguilo & Co . . . . . . . . . . . . .  13 ,801 MODELS It. E X P E R I M E III T" L M A CH I N E IO Y. "Golden Harvpst , "  for cigars, A. C. H<'n- , Gear8� Dies, Tools. NOvelties manufac, 
schpi & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3.70!l turect. Fine. A ccurate W ork a Specialty. M. P. Scbell-

"Pahu-Ru('hu Pure Gin ."  for gin, A .  Forbes 1 � . 7n-l 1759 Unton Street. San Francisco. 
" P(>,·spl rhU' . "  for toilet powd(>r. A. R . Ueb . 1 !l . 803 
"Theo Ludlf"s Friend ,"  for a medicine, D . R. 

Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 !l , 800 

PRIN TS.  
"Buster Brown Bread, "  for bread, W. E. 

Long Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 , 1 1 3 
"First Over thp Rars ,"  for whisky, W. Laua-

hun  & Run . . • . . . • . . • • . . . . . . . . . . • . . . . . . . .  2 , 1 1 2  
"1\1(>11 ' 8  li nd R(ly� '  Apparel. "  tnl' mell's and 

buys' appart-) , H .  C . Lytton . . . . . . . . . . . . 2 , 1 16 
"l\lpn 's  APIUl l'pl . "  for men's upparel, �h'in-

Bloch ( ' I ) .  • • • • • • • • • • • • • • • •  _ • • • • • • • • • • • •  , . 2 . 1 1 5  
"Silvl"ritw. · ·  for n lll'epsratioll for  cll'uning 

silverware, Tower Cht'micnl Manufactur-
Ing Co. . . . . . . . . . . .  , . . . .  " . . . . . . . . .  _ . . . . .  2 , 1 1 4  

"Took the World at Onl' Round . "  for whisky, 
W.  Lanahan & Son . . . . . . . . . . . . . . . . . . . . .  2,111 

A printed copy of the specification nnd drawing 
of any patent in the foregoing ltst, or any patent 
In print Issued since 1863, \\"\11 be fnrnlsbed from 
tbls office for 10 cents, providpd tbe name and 
numher of the patent dpslred and the date be 
I<lvpn. Address \IIunn & Co., 361 Broadway, New 
York. 

Canadian patent. may now be obtained b;V the In­
ventors for anY' of the inventions named tn the fore­
going list. For terms and further particulars 
addre .. Munn & Co., 361 Broadway, New York. 

Pittsburgh, Pa. 

One Hoxie Bullet Kills 

The Hoxie Bullet I. tlon in modun ammuni 
:�r.i�::a:::J;f!!�i

st
w':�:: :�:�n�

a
C��y 'bi::d �:r. 

f��:s l��gr::ft!'e�Il!�\� l::�
r t�u:m:.!I::h:::nfl:l� tioo, h",avy recoil aud rlRe weight and giving greater range. velocity :\1111 accuracy. Bllt above all It jitets the game stlre If you bit It. 

��:fn:;e.�e�� ��I�nl)!��!�d:r-:r:!�Jd::r:�:r H��I:I=I�i .. �!· a�d without distl1rblna- orilrinal load. If your denier dOt!so't keep st:..nd-

h�: oc:���
d
�'k

i
!� f�iixl::(�:!.::!lf!� ;�:: !�:: :: :n:C:"!rd� Send for It to.(b,y. 

1I0XIE AMMUN ITION ('0., 8'OA ••• q.olto Bldg. , Chi •• "" III •• 

A VOI D 

UNSEEN 
DANOER 

The 20th Century Disinfect 
and Germ Exterminator 

Insur�o
�

,
e���b{

e
��:::'P

I
��!:" hen 

or out house 
r • .Aloll-PO"OIlO". 

Osed everywhere with perfect safety 
sena tor tam 

NATIONAL CHEMICAL CO. 
328 E. 1 3th St., Ander.oa, Ind. 
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Rubber Pump Valves 
For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. .:I- .:I- .:I­
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECI '\ L TIES for any mechanical 
and commercial device. .;I. .;I. .;I. .;I. .;I. .;I. .;I. 

NEW YORK 
PACKING 

BELTING & 
COMPANY, Ltd. 

9. & 93 Chambers Street, New York 

Scalos A l l v a r i f't i t ' :-I  at l owest Jlri c(l�.  n (' � t  itl l i J r

.

l lad 
'l'r a · : k  nud \\' aJrt l l l o r  �to('k �cah'� I I Hl4 1 (-'. 
A I � o  ) I , t . 1  u � e t u l  :u't i ('h'�, i n (' l l H til l.L! �afe!ol. 
S l' w i n� .\l ach inf ':O: ,  B i ('v('lp�.  'J'ooh-. etc, :-OR\''' 

�loney. Li9t � )0' 1'1 ' 1 ' ,  ( ' 1 1 1 (' ..\ ( . 0  :-:( ' .. \ 1. 1-: Co . •  C h i cago, 1 1 1 .  

UNIVERSITY 
SHOE 

( Tra,t.' · !il : i rk .  ) 
BeavtE'st o i l y  g ra i n  l l'ttthf'r-lan col. 

ored. Watertil,; h t (:onstruct i o n .  Com· 
tortable a n d  n ea L Y  indestructllJle. 
Send for palUph l f' t  

.J. J'.  T W ,\lll. E Ll  . •  1210.1218 MnrL;�· t  !"O t . ,  P b l ludel phla 

Bausch ra Lomb 
Photo Lenses 

The best work must start with the best lens. 
Tell us the kind of work you want the lens 
for, and we will send you our new catalog, 
which tells about the particular lens you 
need to get the best results. There is a reason 
why our lenses are superior to all others. 

.. Prism " IS A LITTLE MAGAZINE we 
publish monthly about the world ' of wonder and 
beauty revealed by the lens. We send it FREE. 

Bausch & Lom b Optical Company. Rochester, N. Y. 
New York Boston Washing Ion Chicago San Francisco 

BRISTO L'S 1 
Recording Instruments 
For · tll;�.7;�I(�i�). r,�" ::lie::::,��� and 
1 'i "; ( , U  t: "; A FE ,\; F. ( ' ' ' 'i (nI H · ,A  L 

( l I' E I L, 1' 1 " 'i  
\Y r ite for Ca t a l og' T .  �t at i llJ! cnllditinn� 

T H E  BR I STOL  CO . . W at e r b u ry .  C o n n  . . U . S . A  
" • .  \\' York, l ! t  L i l . . - r l .\· :-' tr, · , · '  C ! i i " :I:.." ' .  � ;' : :  ,r ' · i ! ' L . 1 w ,, · k  B I : : l d ; I I ''': 

TRY IT YO U R S E LF F O R  ( 0  DAYS 

W M. H. BRISTOL 
Electric Pyrometers 

P o r t  I . h l t - o r  B ("('! lnl i u g'  Forlll�.  
A l l  l'aJ l� t '� t o  �!ll n'" F. I 'r : u· ' if'a l . Ac· 
('u rat e.  hlt 'x J 1t ·n�iv('.  G ll a runh·pt) to 
J,! i n' �at i :ol fa(· t i o J I  �('l1d for c i reulars. 

Wm. H. B r i s to l .  45 Vesey St  . . N e w  Y o rk J 

Scientific American 

J
ust the best 

that money 
al l-rou nd 
ca n buy ! 

typewnter  

The Remington 
ReInington Typewriter COIIlpany 

( IncorporAted) 

New York and Everywhere 
.... . . .  _ � -.... . .  , ... ... .. -= :...4 � . _ . __ . " 

In Sitverode 
Case 

Lower 
in Price th a n foreign 

1 n .\merica 
that is 

make. This I S  the onl y onc .M ade 
and the only one n1ade an ywhere 

FULLY GUARANTEED 
For .\a/i' by . 1 11 je,('dcrs 

:::::=::" ;�;'��'��" ' I I I I I I I I I I '" I I I I I I I I I " I I " I I I I I ! I I I I I ' I ' I " ' I I I I I I I I I I I I I I I" ' l l t l l l'�II: 1 
I 0 L D S i :  L-N_ew __ V_o_r_k_S_t_a_"_d_a_r_d_W_a_t_c_h_C_o._,_4_0 1_C_o_m_m_u_ni_p_aw_A_v_e_. ,_

Je_r_se_Y_C
_

i
_
ty
_

,_N_._J_. -' 
� ENGINES � I  � U Best by E\'ery Test " E: 
;: c . :-:' .  , ; , , \" ' ,  H " , , , 0:1  = i 

�;::_ 
For 25 yca r s  t h e  � :  

stalltlan1. l ' �l'(l hy 
r. S .  Gov(' ru Tll c n t. 

� We hlli1d engines from ;; to 50 I I .  1'. for a l l ·  sorts _ � of s t :l t i o n a ry awl farm power. Scnd for catalogue. � 
§ OLDS G A S  POWE� CO .• 9.;8 Sea�er St. ,  L.nsin�, Mich. � 
j' " " I , 1"i 1  " 1 1 1 , ' "  1 1 1 1 1 1 1 1 '  " 1 , 1 1 " " " " 1 , 1 1 1 " ' 1 1 1 " " " " " " ' " 1 1 1 1 1 1 1 1 1 " , 1 1 1 1 1 1 1 I I I I I I I I I I I I I I J l J l lfl 

ELECT HIC LAU�CH l\WTOR. - THE 
,h: :-. i ,l!Jl  i l l  t h i .:ol  pa p"r: 1 :"<  for n m o t o r  of u nllRua l �iro (ll i cj I Y  
l i t  ( · ( J I l :o: t � Ut ' l I 01l .  w l H e h  e a n  ('a � i l v  Ill! tJ u i l t  b .. · an Ilmateur at ,!oI:lla l l  co�t . I t  i �  i l l t f' w l t 'd for n holtt of abo ut 24 feet 
over all and .. ff't't f ;  i n ('l l t '�  henm. draWing 18 incb ('�. and 
i� capahle of Jll'HJH' I I " _ I �  :-:. w · h  ('ra ft at a sp9cd of 7 m i les 
per hour. lllust raH -.l w i t h  ',n ('ut:-l ,  See )::;C I ESTU' l ('  
A 'r E H ICA� � tl'P I ' J. E '1 E X T .  � ' )' 1 "l 0 2 .  Price to ('cuts b y  
mai l ,  f r o m  t h is ollice a n u  Jrom a l l  n�w�denlf'r8 

LV"K'� 
T APES AND RULES 

A R I: T i l E  nEST. 
For !ORJe ('vpry w h ere, Send tor 

C u t a l ng :\ 1 1. 16.  
L U F K I N R U L E C O. 

Sag i naw. M ich  . . U .  S. A. 
�ew York and London. 

We Will Make Vou 
Prosperous 

If YOll at'£' honest and amhltlons write us 
today. N o m a tter w here you l i v e  or w h a t  
y o u r  occ upation. w o  will teach yOll  t h e  
itt'at E�tR.te b l l � l ne�B vy wal l :  appoi n t  

" 011 Rpcclal  Rt'prCBentatlye o f  our Com­pany In your tuwn ; stnrt yOll In a profit· 
. a b l e  l)ll� l Jl ef'8 of your own, and help you 

make lJ l g  money at once. 
run .. unt opport u n i t y  fit1" m('n without 
<'BpI t B I  t o  b<'eome tnd<,pendent fur l ife. 

,'.t u llbh· book A t ·,!O nnd fu l l  pnrth'lI l nr" f'ree. \\. rite today. p. udrc�::J n earest ollice. 

NUIOSAL CO.OPERATIVE REALTY CO. 
Pblp. RId, • •  �("ranton, Fa. lIt.rdf'n Rldg ••  Wa8hln�toD. D. C. 
Del!;ar IIIdg. , Oakland. (aUt. J.tbenaeum lildg'. , fhicago. III. 

I Tools ! Tools ! Tools ! 
Rll l i  all  Y ' l ll want t i l  k n o w  a l lo n t  
t il l ' l I l .  1 ) 1 1 1' ' ( ' " t I l  ( 'a t a I 4 Ig u ('  :'\ 0 1 .  
:? :!  L .. : 1  t · j , , ( h · ! lnull , !  1 " ' 1 ) ),;  I l f  �I:�I 
page".  I i' Y " t! w a H l  t o  . , k l l nw it a l l " a l l l , u t  Tp, , )  .. yl U �lJ l I l l J d  
� 4 ' I : lt fnr t h i �  h \ l t l k  a t  O l l t'" 
:-: " 11t I n" l · pa i d  on rl'( 'l ' i pt ( > �' 
� I .m w f , k l l  w i l l  \ 1 (1  rl' f u l l d t.'d 
frolH Y<)1) r tl j '�I ' IHIT l 'hul"t.' frOTH 
U� of :fltl . I IO nl' O V \.'f.  
MONTGOMERY « CO. 
1 05 Fu lton Stree t ,  N. Y. City 

, , , ' it i YO U R  DWN ELECT R I C  LI G HT P LANT. 
" . .. . .. /. � , #o J. I- � � I t l  

, ( , " 

'�' c ' l i I \' t '  �ta l l l t . l l l l
, 

\ Olll i l l ct c  U U I  ti t :o:  tnr IIn y  �ile p l lwp. �\l IUIl lPI' IH I IU(,� 
rC:- l d cIlCC�. l a t l l l l' i l e:-.  yaC ' l . t � , P L l' . Every fit-t a i l  i n c l l 1 4 ! t-t! ; vpr'" he�r l i la.' t et:w l  Wll l l P Y  ( ' ll I I  uuy ; t h unlUL!h l y  'practlea l ; :0. 1 1  :-' l I l 1 p J C  no pie(:LI' i c i a t J  re. 
Q�llreu .. r. lg �I '  n i l  t lu" l i m l:' w l t l l o u r  ::, t d ra!!e Ullt t e ry O u t :ft:'o,  (,;.us,  ( , u s n l lllt·, 1\ .. 4�I·oHcnc or :-'1 4'11 111 " ' H ! l I l (,�  u:-;(>d .L!ive I'l e l l t s"  of puw e r  for 
l' ul

,
n l· " I l� watt·r.  �l\ '.\' I I J�  WI )Of l .  rcfrigt- rat i 4 ) 1 l .  e t C .  Jo ur lHlc�t p r i l1 letl .llI tlt. t c r  ('t..lVeri I 11! o v e r  a ll u n 4 i l'f' d I lut ft t s  addrps!ol I', I, t.( "I' If I I '  J) t: I' ,\ u 'r .1I  1-: '1 '1' 

R ICHAR D S O N  E NG I NEE R I NG CO. HARTFORD. CONN .  

"' C OLD GALVAN I Z I N G .  
A M ER I CAN PROCE S S .  N O  R O YA LT I ES. 

SAMPLES AND I NFORMATION O N  APPLICAT I O N .  
N I C K E L 
Electro- Plati ng  

.\vvaraIU8 a n a  Malmal. 
T • •  

fl a n s o n  & V a n W i n k l e  
Co • •  

� "' ''' n d,. . !'-i • •  1 .  
28 &; OO �,  ,anal S t .  \' h l CIUZ'j • •  

The NEW INDUSTRY For Everybody 
R EAD 

The NEW EDITION of 
W R I C H T ' S  

Manufacture of A lcoho l  
�e"onrl edit ion. revised an<l l!'reat' y enlarged, WIth N('w La \\", ( i o \"('! r n lllent He� ' l I at jon�. A l : t horlzed U . � ,  For l l l l l  R�. L" tr�t. America.n Pral'l i ( 'c an (I J\ pPH1':lt. U �  fll i ly  ex plained. 
28:: Jlage�, r,o illustrations. and foldinf,t plates. 12mo, 

clot h .  $ 1 .00. mailed postpaid on receipt of price. 

S P O N  &. CH A M B E R LA I N  
1 23 S .  A .  L i berty St . ,  N ew York 

The Hoisman Automobile 

ASTANDART) type of power vehicle , lIght, 
strong. ·"and s o m e .  hIgh-wheeled. h igh­
bodi·ed� s i mplc. and splendidly efficient. 

" Rides Like a . C arri age . "  n o i selessty and 
smoothly. over pavcd c i t y  s treets .  or rockiest.  
ruttiest.  country road s .  Practically no repairs 
and low m aintenance. 

SoUd Unhber TIres - no pneumatics to 
collapse. Air-cooled - n o  water t o  freeze. 
Holsman features arc all fully patented . 

Two simple hancl levers regulate en tire con­
tror- s tart , steer. stop. reverse and brake. No 

· lIve axl e s .  f ri c t i o n  clutch e s .  differential gears . 
pumps . etc.  Double h ill·cli mbing power in 
reserve. Send today for Handsome Hook­
let-=-.. ·ree. 

HOLSMAN AUTOMOBILE COMPANY � 
4 0 3  Mo�adnock B lock CHICAGO, iLLINOIS 

M ullins 
S h e e t  M e t a l  

S tatuary 
Unequalled 

for 
Architectural 
Adornment 

Higmy artistic ef­
fects  that are exceed­
ingly d u r a b l e ,  and 
that cost much le�s 
tban ca,t or sculp­
tured w ork. 

Com plete illustra­
ted cat alogue mailed 
on request. 

W r i t e  f o r  e s t i ­
ma.t es on al1 kinds of 
sheet metal werk. 
The W. H.  Mullins Co" 
203 Franklin Street 

Salem, O. 

Would You " Make the Round 
Trip" Without Uncertainty? 

Invest igate the 

Hildreth 
Marine Motors 

'\'� are ready to 

" SHOW YOU " 
Send for "a Ilia hIe facts 
a boll t ) I a r i n e  )totors 

THE HILDRETH MFG. CO. 
�II� Sht'I" : .bt 1 .  l .a l 1s i l l� ,  ' 1  kil . ,  T' 5 . :\ .  

·1fJ.JJ1J!!'�!I�ftJr.le 
Ui ,. :el S . ..  tb Clto' on Stree&.. 
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