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PANAMA CANAL LOCKS TO BE WIDENED. 

The a dvent to this port of a Cunard liner with a 
beam of 88 feet, and the recent placing of an order 
by the Hamburg-American Company for a transatlantic 
liner to have a 1!eam of 90 feet, to say nothing of the 
fact that we have two battleships building whose beam 
is to be over 85 feet, have naturally directed the at
ten"tion of the government once more to the question 
of the proper width to be given to the locks of the 
Panama Canal. It is the locks that determine the 
capacity of the canal ; and seeing that the width at 
present decided upon is only 100 feet, the canal en
gineers have decided that a reasonable regard for the 
developments of the future makes it necessary to in
crease the w idth at least to 125 feet. Col. Siebert, 
one of the engineer officers attached to the Isthmian 
Canal Commission, and Civil Engineer Rousseau, the 
naval member of the Commission, have recently re
turned to the Isthmus after consultation upon this 
subject with the authorities at Washington. Although 
r, width of 125 feet has not been finally decided upon, 
it is considered probable that the locks will not be built 
with dimensions less than this. 

The desirability of giving ample width to provide 
for the needs of the future is emphasized by the fact 
that, in the towi ng-tank investigations made in 
connection with the design for the "Lusitania;' and 
"l\Iauretania." it was found that in large vessels there 
was a decided advantage to be gained from a consid· 
erable increase of the ratio of beam to length, a fact 
which was also established at about the same time 
during independent" investigations conducted in Ger
many. 

. , ... 
HOIST WITH ITS OWN PETARD. 

In the development of war material it has more 
than once happened that weapons of destruction have 
shown that they can be quite as harmful to friend as 
to foe. A notable instance of this is found in the 
destructive effects which the larger pieces of artillery 
mounted UJlon warships sometimes exercise upon the 
vessels themselves. It is not an uncommon experi
ence (though not so frequent of late years as it was 
a decade or two ago ) for a new warship to return 
from her gun trials with a large proportion of her gun 
mounts so badly racked and loosened up by the recoil 
as to need a thorough readjustment, if not the design 
of new mountings and attachments. Equally, if not 
even more destructive has been the effect of the blast 
at the muzzle, where the impact of the expanding 
gases has proved sufficient to wreck superstructures, 
and bodily force down a large area of the deck of the 
ship. A recent instance of these destructive effects is 
recorded in Cosmos as having occurred in the Italian 
navy upon the old battleship· "Morosini," now desig· 
nated as a coast-defense vessel. The "Morosini" is 
one of the early battleships, upon which were mounted 
the huge 17:)Hnch 100-ton guns, manufactured by 
Armstrong, which created such a furor over two dec
ades ago. According to our contemporary, the ques
tion had arisen as to what would be the effect upon 
the ship and crew of the simultaneous discharge of 
these four huge pieces ; and it was resolved to put the 
matter to a thorough test. The "Morosini" carries her 
four guns in two turrets arranged en eche16n, or diag
onally, on the main deck amidships. Each one was 
loaded with a charge of about 770 pounds of powder, 
and at a given signal the four guns were discharged 
simultaneously, and the effects of the explosion of 
over 3.000 pounds of powder noted. The results as 
given by our contemporary must, we think, have been 
�omewhat exaggerated, or else the guns had never be-
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fore been fi retl with fllll chargl'�. It is stated that 
there was considerable dislocation of the armor, rivets 
being started as by the pressure of an interior explo
sion, and that parts vf the machinery were rendered 
inoperative. We think it is more than likely that this 
damage must have referred to that portion of the deck 
located below the muzzles of those guns which were 
trained across tlle deck. In this conItection it is inter
esting to bear in mind that the three large cruisers of 
the " Invincible" type, which are being completed for 
the British navy, have four of their guns arranged to 
train across the deck . We understand that in rein
troducing this system, special attention is being given 
to the strengthening of the deck and such portions of 
the ship as will be exposed to the impact of the gases. 
The Armstrong guns, referred to above, were built in 
the days of the old quick-burning powder, which gave 
a high breech pressure but low muzzle pressure. In 
these days of smokeless powder, where the muzzle 
llressures are high, the racking effects of "blast" are 
proportionately more severe, and call for special struc
tural strength in the parts of the ship that may be 
affected. 

• • • 
THE HUMANITARiAN SIDE OF VIVISECTION. 

If the cure of disease and the prolongation and 
saving of life are worthy of the efforts of philanthropy, 
the founding of institutions for medical research by 
the aid of vivisection is a humani tarian act that can
not be too highly ('ommended. The opposition of the 
Anti-Vivisection Society to the project of the Rocke· 
feller Institution for establishing a farm in New Jersey, 
on which to raise animals for vivisection, is prompted, 
no doubt, by the best of motives ; but it is an oppo
sition which is founded upon ignorance and prejudice. 
'fhe attitude of the anti-vivisectionists is due largely 
to an ungenerous, but too widely prevalent, concep
tion of the spi rit in which medical science pnrsues its 
investigations, particularly when they are direct�d to 
the field of research in which vivisection is practised. 
We have even heard it stated that the men who devote 
themselves to research by the aid of vivisection are 
prompted by motives of curioHity and an undu� pro
pensity for the use of a knife. We believe that, as a 
matter of fact, in the whole range of scientific inves
tigation, it would be difficult to find a body of men 
who bring to their· work a more sincere desire for the 
amelioration of the human race, or who f"llow their 
quest with more unselfish zeal ·and with less pros
pects of those pecuniary rewards which form the 
btimulus of most of the activities of life. 

It is a well-recognized law of natllre, everywhere to 
be observed, that the few are frequently called upon 
to suffer for the great good of the many ; and it is 
by the sanction of this law that the temporary suf
fering inflicted upon animal l i fe in vivisection is 
re�ognized as being merely an incident in the accom
plishment of one of the 1110st beneficial triumphs of 
medicine that the world has known. Were vivisec
tion abolished, some of the noblest results of the past 
fifty years of medical research would be swept away, 
and several of the most terrible diseases would be 
given free rein to inflict their sconrge upon man
kind . 

The small animals, upon which vivisection, if such 
it can be called, is practised, are used in the labora
tories to test the anti-toxins, and also in the prepara
tion of the Pasteur vaccines for the prevention of 
hydrophobia. Thus, at the Research Laboratory

' 
of the 

Department of Health of !\ew York, most of the ani
mals are used for testing diphtheria toxin ; and accord· 
ing to Dr. W. H. Park, the Director of the Laboratory, 
there is absolutely no other way in which this anti
toxin can be tested. As the rpsult of past experimental 
work on these animals and the use that is now being 
made of them, the number of deaths from diphtheria 
has been reduced to about twenty-five per cent of what 
it was twelve years ago. The guinea pigs are used 
also in the treatment of tetanus, or lockjaw ; and as 
the result of experiments carried on with these little 
creatures, locli:jaw has been practically wiped out in 
New York city. Formerly, some twenty-five or more 
persons died from lockjaw in a single year in this 
city. Now, thanks to the results obtained through the 
]Jractice of this much-abused and utterly misunder
stood vivisection, not one of the patients who were 
f.lIbjected last year to the anti-toxin treatment died, 
and the Director pertinently asl,s : "Are not the lives 
of twenty-five or more persons well worth the sacri
fice of the lives of a few guinea pigs?" So also in the 
treatment of hydrophobia, the vaccine for its preven
tion can be prepared in only one way, usually by the 
use of rabbits ; and frequently the only method of 
determining whether a dog has rabies is to inoculate 
a guinea pig with the virus from a dog's brain. This 
is done in the comparatively rare cases where the 
microscope fails to give the necessary information. 
The results in this particular case speak for them· 
selves ; for. whereas in untreated cases the death rate 
is twenty per cent, in New York city out of one thou
sand cases treated the death rate has been but one 
per cent. The government, moreover, sets its sanction 
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upon the use of animal tests by requiring that its 
vaccines, before they ar.e placed upon the market, 
shall be tested by this method to insure their free· 
dom from the virus of tetanus. 

.. ' ... 
SHIPBUUDING IN THE UNITED STATES. 

In spite of the fact that the greater part of our trade 
with other countries is carried in foreign bottoms, 
the shipping industry of the United States, thanks to 
our ever-increasing coastwise and river and lake traf· 
fic, continues to make satisfactory progress. The sta· 
tistics recently published by the Bureau of the Census 
on shipbuilding, covering the year 1904-5, show that 
1,097 establishments, outside of those conducted by the 
government, were engaged in iron and steel or wooden 
shipbuilding. These establishments represented a total 
capitalization of over 121 million dollars ; they' em
ployed over 50,000 wage earners, to whom was paid 
over 29 million dollars in wages ; the materials cost 
over 37 million dollars ; while the finished products 
were valued at 83 million dollars. 

In any estimate of the progress of shipbuilding in 
the United States, it is customary to go back to the 
period immediately preceding the civil war, when this 
country led the world in the extent and quality of its 
shipping. In the present case a comparison of the 
arove figures with those of the census of 1850 shows 
that the industry, in spite of our relative backwardness 
in the carrying of over-sea commerce, has made reo 
markable progress ; for the capital invested has in
creased twenty-one·fold, and the product nearly four
fol d. In a comparison with the status of shipbnilding 
in the y.ear 1880, when the 2,188 establishments repre· 
senied an invested capital of 21 million dollars and 
an output of 37 million dol;�rs, shipbuilding t�enty
five years later represented nearly six times the 
amount of capital, invested in about one·half the num
ber of establishments, and its output had increased to 
83 million dollars. 

The figures showing the decrease of wooden and 
increase. of iron and steel construction are interesting ; 
for we find that whereas in 1900, of the entire ship
building of the country 77.4 per cent was invested in 
iron and steel construction, in 1905 the proportion had 
risen to 83.5 per cent. That the majority of the estab
lishments engaged in iron and steel construction reo 
quire costly and expensive equipment, while most of 
those engaged in wooden construction are small yards 
which perform minor repairs on small vessels, and 
turn out wooden vessels of comparatively light tonnage, 
is proved by the .fact that of the total number of 1,097 
private establishments reported in 1905, 1,043 were en· 
gaged in wooden construction work, and 83.5 per cent 
of the total shipbuilding capital was represented by the 
other 54 establishments. The increasing importance 
of iron and steel in shipbuilding within the last fifteen 
years is seen in the fact that, as an item of expense, 
in 1890 the cost of iron and steel was less important 
than the cost of lnmber ; whereas in 1905 the former 
constituted 41.2 per cent, and the latter only 17.9 per 
cent of the amount paid for material. 

New York and Pennsylvania have always been 
among· the leading States in shipbuilding ;  and of late 
Virginia has made the most striking progress, having 
risen since 1880 from twenty-second to third position 
among the States in the value of its output of ship· 
ping. Nearly three-fourths of the aggregate value of 
complete.d ships is now produced in the Atlantic and 
Gulf district. In view of the magnitude of the ship· 
ping interests on the Great Lakes, it is surprising to 
learn that the value of the output of the Pacific coast 
shipbuilding establishments is greater than that of the 
Great Lakes. The work of building up a great navy is 
reflected in the total value of the output of the govern· 
ment yards, and we find that the value of the product 
of the government establishments has increased from 
about 11 millions in 1900 to over 17 millions in 1905, 
or 56.6 per cent. The increase in size and cost of mer
('hant vessels is shown by the fact that, whereas the 
average valne of the 2,415 vessels launched in 1880 
was $7,961, the average value of the 2,248 vessels 
launched in 1905 was $32,683. It cannot be disputed 
that the interests of the merchant marine languish 
mainly because of the high cost of construction and 
operation of ocean-going ships, and the consequent 
impossibility of American built and manned vessels 
competing successfully against those of foreign nations 
without the assistance of some form of subsidy ; and, 
indeed, it is chiefly the fact that vessels for the coast
wise, lake, and river service are required by law to oe 
American-built that has made it possible for shipbuild
ing to maintain as firm a footing as it has in this 

country. 
••••• 

The French airship "Patrie," in a two hours' flight 
on July 21, carried out a number of evolutions in 
connection with the use of guide ropes and coming 
to earth at a given spot in the shortest time possi
ble. The airship once came down to within 3 feet 
of the earth, and then rose rapidly to 300 feet. I t  
was brought t o  earth from that height within fifteen 
minutes. 
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THE HEAVEIlS IN NOVEMBER, 
BY HENRY NOP,IUS RUSSELL. PH.D. 

The most interesting astronomical event of this 
month is undoubtedly the transit of :\1ilrcury, which 
takes place on the morning of the 14th. At this time 
the planet comes directly between us and the sun, so 
that it appears as a small round black spot upon his 
disk, which moves across it to the westward. If it 
went across the middle of the sun's disk, it would 
take nearly six hours to make the journey ; but in  
the present case it  passes far to the north of  the cen· 
ter, and its line of motion cuts off a l ittle slice of the 
northern l imb, whose width is only about one-tenth 
of the sun's diameter. In consequence the duration 
of the transit is much reduced, and it lasts absolutely 
less than three hours and a half. 

We are not very well placed to view the proceed· 
ings, for the sun does not rise at Washington until 
the transit is nearly hal' over. Its later stages, and 
especially the egress of the planet, which occurs at 
about 8 :  48 A. M. ( Eastern standard time ) , should, 
however, be easily seen, weather permitting. 

The apparent diameter of the planet is so small
less than ten seconds of arc-that it will be invisible 
without a telescope, but with instrumental aid and 
suitable shade glasses it should be visible as a small 
dot, only about 1/200 of 
the sun's diameter. It 
takes about 2 minutes and 
40 seconds to pass over 
the edge of the sun
which it approaches very 
obliquely-and this will be 
the most interesting part 
of the affair to watch, pro
vided one has a telescope 
of sufficient power. 

At 11 O'Clock: OCt. 1 
At lOIi 0 ClOCk: OCt. 15 
At 10 O'Cloel<.: OCt. 22 

Scientific American 
years, and the star u is the famous variable Mira. A 
maximum of this star is due this month, and it will 
be interestlng to compare its brightness with that of 
last December, when for a week or two it was the 
brightest star in the constellation. In the meantime 
it has been as faint as the ninth magnitude ; that is, 
less than one· twentieth as bright as the faintest stars 
visible to the naked eye. 

Eridanus, now rising in the east, is not yet well 
seen ; and the Phamix and the Crane, though conspicu
ous southern constellations, are so low that we never 
see them at any advantage. 

Orion is just rising, due east, and so is Gemini, 
farther to the north. Taurus the Bull is above the 
former, and Auriga the Charioteer above the latter. 
Still higher are Perseus in the Milky Way and Ari€: l 
the Ram south of it.  Andromeda is right overhead, 
and the Great Kebula is almost exactly in the zenith. 
Of the circumpolar constellations, Cepheus and Cassi
opeia are above the pole, Ursa Minor and Draco to 
the left of it, and the Great Bear below it on the 
horizon. 

THF. PLANETS. 
Mercury is evening star until his transit on the 

14th, and afterward morning star. At the end of th� 
month n€ is easily visible in the morning sky, rising 

L � 

by Mell ish at Madison, Wis., on the morning of Octo· 
bel' 14. It was at that time in R. A. 8h. 31m. Decli
naticr., 9 deg. 24 min., south, and moving slowly 
northwestward. It rises before 2 A. M., and may be 
cbgerved in the morning hours. It cannot yet be told 
whether, like Danie!'1:< comet, it will become conspicu· 
ous, or whether, like the majority of comets, it will 
remain faint. 

Princeton University Observatory. 
••••• 

ARTIFICIAL HONEY. 

Prof. Herzfeld, of Germany, recently brought out 
some interesting points regarding the manufacture of 
artificial honey in Europe. It is noticed that when 
we bring about the inversion of refined sugar in an 
almost complete manner and under well·determined 
conditions, this sugar solidifies in the same way as 
natural honey after standing for a long time, and it 
ran be easily redissolved by heating. Owing to the 
increased production of artificial honey, the bee culti
vators have been agitating the question so as to pro
tect themselves, and it is proposed to secure legisla· 
tion to this effect, one point being to oblige the manu· 
facturers to add some kind of product wnich will indio 
cate the artificial product. On the other hand, it is 
found that the addition of inverted sugar to natural 

7� 
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Transits of M e r  c u r  y, 
while by no means as rare 
as those of Venus, are un· 
usual enough to be some· 
what of a rarity to the 
amateur astronomer. If 
the orbits of Mercury and 
the earth were in the 
same plane, the planet 
would transit over the sun 
at every inferior conjunc· 
tion, that is, three times a 
year. But his orbit is 
actually m 0 r e inclined 
than any other among the 
principal planets, and in 
consequence he usually 
appears to pass north or 
south of the sun at con· 
junction r a t  h e r  t h a n  
directly in front of him, 
and transits can only oc· 
cur when the conjunction 
takes place near th� nodes 
of his orbit. which the 
earth reaches on May 7 
and November 9. At the 
May transits the planet is 
much nearer us than in 
November, and he has 
consequently to pass much 
closer ( in miles ) to the 
line joining the earth and 
the sun's center, in order 
to appear projected on the 
latter's disk. It follows 
that the May transits are 
much less frequent than 
the November ones. For 

Tn the map, stars of the first magnitude are eight·pointed; .econd magnitude, .ix·pointed; third magnitude, five· pointed; fourth magnitude (a 
fewl, four·pointed; fifth magnitude (very few), three· pointed, counting the points only as shown in the solid outline, without the intermedi · 
ate lin es signifying stllr rays. 

honey tends to improve its 
quality and especially to 
render it more e a s i I Y 
digested. Seeing t h a t  
sugar is about the only 
alimentary matter which 
is produced in an abso· 
lutely pure state, its addi· 
tion to honey cannot be 
strictly considerEd as an 
adulteration. Bees often 
take products from flowers 
which have a bad taste ; 
and the chemist K e 1 1  e r 
found that honey coming 
from the chestnut tree 
sometimes has a disagree· 
able flavor. From wheat 
flowers we find a honey 
which has a taste resem· 
bling bitter almonds, and 
honey from a s p  a r a g  u s 
flowers is most unpalata· 
ble. Honey taken from 
the colza plant is of an 
oily nature, an.d that taken 
from onions has the taste 
of the latter. In such 
cases, the honey is much 
improved by the addition 
of inverted sugar. Prof. 
Herzfeld gives a practical 
method for preparing this 
form of sugar. We take 
1 kilogramme ( 2 . 2  pounds) 
of high-quality rEfill( d 
sugar in a clean enamel· 
ware vessel, and add 300 
cubic centimeters ( 10 fluid 
ounces) of water and 1.1 
grammes ( 17 grains) tar· 
taric acid. This is heated at 
110 deg. C. over an open 
fire, stirring all the while, 
and is kept at this heat 
until the liquid takes on a 
fine golden yellow color, 
such operation lasting for 
about three·quarters of an 

example, there were four of the former and nine of 
the latter during the nineteenth century. 

After thirteen years tha earth and Mercury come 
around into nearly the same positions they occupied 
at first, and after forty'six years they do so almost 
exactly. The transits, therefore, are often repeated 
after thirteen years, and almost always after forty·six. 

THE HEAVENS, 
Looking at our map, we see that the Milky Way 

forms a great arch across the sky from east to west, 
passing north of the zenith, Right in its center, high 
up in the west, is the great cross of Cygnus the Swan. 
Below this is the bright star Vega in.Lyra, and on the 
right is Altair in the Eagle. Hercules is setting il1 
the northwest, and Capricorn Us the Sea Goat is low 
in the southwest. The brilliant red object in this 
region is the planet Mars. 

Aquarius the Water Bearer is to the right, and below 
him is the Southern Fish, with the isolated bright 
star Fomalhaut. Above, and nearly overhead, is the 
great square of Pegasus. Saturn, which is in Aqua
rius, about midway between Fomalhaut and 'Y Pegasi, 
is brighter than any star for a long way around. 

In the southeast�rn sky is Cetus the Whale. The 
star r in this constellation is one of our nearest 
neighbors in space, its distance being about nine light 

about 6 A, M, Venus is evening star, but iG still so 
near the sun and so far south as to be seen with 
difficulty. 

Mars is in Capricorn us, and is conspicuous in the 
southwestern sky early in the evening. On the 11th 
he is in quadrature with the sun, and comes to the 
meridian at 6 P. M. 

Jupiter is also in quadrature during the month, on 
the 5th, but being west of the sun, he souths at 6 
A, M. and is to be seen only after 11 P. M. 

Saturn is in Aquarius, and is due south about 8 
P. M. in the middle of the month, 

Uranus is in Sagittarius, too near the sun to be 
well observed. Neptune is in Gemini, and comes to 
the meridian about 3 :  30 A. M. in the middle of the 
month, 

'l'HF. �{QON, 

New moon occurs at 6 P. M. on the 5th, first quarter 
at noon on the 12th, full moon at 7 P. M. on the 
19th, and last quarter at 11 P. M. on the 27th, The 
moon is nearest us on the 9th and farthest off on the 
25th, She is in conjunction with Venus and Mercury 
on the 6th, Uranus on the 9th, Mars on the 12th, 
Saturn on the 14th, Neptune on the 23d, and Jupiter 
on the 26th. 

A comet, visible in an opera glass, was discovered 

hour. By this very sim· 
pIe process we can easily produce artificial honey. 
Numerous extracts are now on the market for giVing 
the aroma of honey, but none of them will replace 
the natural honey. However, if we take the artificial 
product made as above and add to it a natural honey 
having a strong aroma, Ruch as that which is pro
duced from heath, we can obtain an excellent semi-
honey. 

.. .. .. 

THE SCIENTIFIC AMERICAN TROPHY AND MEDAL. 

The SCIENTIFIC AMERICAN Trophy for airships heavier 
than air was placed on exhibition at the Grand Central 
Palace on October 24 at the exhibition of the Aero Club 
of America. The trophy is attracting much attention, 
and illustrations of it have appeared in all the prin
cipal papers in this country and abroad. It is conceded 
that it is the most beautiful aeronautical trophy ever 
offered. 

The SCIENTIFIC AMERICAN gold medal for devices for 
saving life and limb was formally turned over to the 
American Institute of Social Service at a meeting of 
the Advisory Council held in the new Museum of 
Safety Devices in the 39th Street building, New York, 
on October 25.. Interesting details of the rules govern
ing exhibits and of the competition will be published 
later. 

© 1907 SCIENTIFIC AMERICAN, INC.



tHE CROCCO AND RICALDONI HYDROPLANE BOAT. 

Through the courtesy of Capt. Mario Ricaldoni we 
Are enabled to present the accompanying illustra
tions of the Crocco-Ricaldoni hydroplane. Built in 
the yard of M. Baglietto, at Varazze, on the Gulf of 
Genoa, the craft has been run on the Lake of Bracci
ano, near Rome. 

The length of the boat is 8 meters ( 26 feet 3 
inches). She is fitted with a Cl(\ment-Bayard 80 to 
100 horse-power motor, 

Scientific American 
are informed by the inventors of this boat that on 
commencing a run, when a speed of about 10 kilo
meters ( 6.2 miles ) per hour is attained, the bows 
begin to lift in the water, and the fore fins slowly 
emerge as the speed increases. At a speed of 25 kilo
meters ( 15.5 miles ) per hour the hull is wholly out 
of the water, only the flat portion near the stern skim
ming on the surface. At from 30 to 35 kilometers 
(18.6 to 21.7 miles) the boat is supported solely by 
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"The Papal Car." It was originally built and fur
nished to be used by the Pope on his journeys-at a 
time when His Holiness did not choose to remain a 
voluntary prisoner in the Vatican; and it is not impos
sible that Pius IX. may have used it before 1870, on 
some of his not very numerous nor very extensive 
journeys. Like the papal horse-drawn carriages, it is 
distinguished from the, generally very lightly-built 
Italian railway carriages by its extreme size and 

weight. It was done up in 
sky blue, with the flgure 
of an angel at each cor
ner ; and was both ri�hly 
and gorgeously fitted up. 
Provision was made for 
all needs and comforts of 
the Pope; there was even 
a private altar, in case 
His Holiness should want 
to read Mass when under 
way. 

having cylinders 180 milli
meters by 180 millimeters 
( 7.09 inches by 7.09 
inches ) ,  and working at a 
speed of 1 ,200 revolutions 
per minute. The boat is pro
vided with hydroplanes 
only at the bow and stern. 
The planes at the bow are 
arranged in the manner 
of a V, while those aft, 
though similarly disposed, 
do not jOin at the inverted 
apex. These planes, and 
the principal members of 
the frames supporting 
them, are made of steel 
plating, the remaining 
parts of the carrier frames 
being of aluminium. One 
of our views shows an 
end-on view of the vessel 
and depicts the low V
shaped plane. The aerial 
propellers are of doubled 
aluminium plating, and 
weigh each about 12 

A.n 80·HOl·se-Power Hydroplane .Boat Driven by Air Propellers. 

This car has d i s  a p -
pea red as thoroughly as 
mysteriously; and no one 
knows-or will say-where 
it is. At the Milan Exhi
bition of 1906 there was a 
retrospecti ve exhibit of 
transportation of the nine
teenth century, and it was 
intended to show the papal 
car; but during the nego
tiations to this effect the 
Italian private railways 
passed into the possession 
of the State, which latter 

kilogrammes ( 26.4 pounds ) . Their pitch can be altered 
while running, and they can be reversed. The propel
lers are mounted on frames of aluminium sheeting, 
which, together with the shafts, gear, transmission, 
and controlling devices, etc., weigh 300 kilogrammes 
(660 pounds). The weight of the motor is also 300 

kilogrammes ( 660 pounds ) .  Including all machinery, 
fuel, etc., and two men on board, the vessel weighs 
1,500 kilogrammes ( 3,300 pounds ) .  When running, 
the boat rises, so that the hull is clear of the water, 
and at the speed of 70 kilometers per hour ( 43.5 miles 
per hour ) which has been obtained with this novel 
form of vessel, the hull is about 18 inches out· of the 
water. The view of the boat under way shows her at 
full speed, supported solely by the V-shaped planes, 
the hull being clear of the water as described. We 

the V-shaped planes ; and at the highest speeds yet 
attained the hull is, as we have already stated, 18  
inches out of  the water. It  has been found that waves 
of a height of 20 centimeters ( 7.87 inches) do not 
affect the vessel, as at the high speeds the hull stands 
quite clear of the tops of waves of this size. Trials 
of a length of 6 kilometers ( 3.73 miles) have been run, 
and sharp turns have been taken while running. 
After a certain amount of further experimental work, 
the inventors propose to put the boat through still 
more exhaustive trials, under as varied conditio� s as 
possible. 

... fe •• 
The Pope's Private Rallway Car. 

For many years there stood in the yard of the Flor
entine railways a saloon car, which bore the name of 

refused permission to have 
the cal' exhibited. Since that time the Italian govern
ment and the Florentine general railway direction have 
discussed the renovation of the papal car. Sketches, 
plans, and other designs have been prepared, and the 
railway has already had samples or upholstering mate
rials sent to it, for approval, in order to put "the holy 
car," as it was officially known, in proper condition 
for Papal use. What the purpose of this renovation 
is, no one knows except some of fhe higher Papal and 
governmental authorities; but it might reasonably be 
assumed that there is a possibility that the present 
Pope intends to emerge from his present self-imposed 
imprisonment and revisit his beloved Venice . 

• •••• 
The scheme for cutting a canal between New York 

and Boston is stated soon to be taken in hand. 

The Propp-lIers Are Mounted on Aluminium Shreting, and, together with the 
Shafts, Gear, Transmission, and Controlling Device, 'Veigh 660 Pounds. 

The Planes at the How Are Arranged in the Shape of a V; those Att, Although 
Similarly Disposed, Do Not Join at the Invertllli Apex. 

The Stern Planes, Inclmed to Each Other, do not lUeet 8S in the CasB 
of the Bow Planes. 

The V-ShaDed Plane8 on Which the 80at hi Supported When Running at 
FoIl Speed. 

THE CROCCO AND RICALDONI HYDROPLANE BOAT. 

© 1907 SCIENTIFIC AMERICAN, INC.



NOVEMBER 2, 1907. 

COMBINED DAM AND POWER PLANT. 

On the Patapsco River there has recently been com
pleted for the Patapsco Electric and Manufacturing 
Company, of Ellicott City, Md., a combined concrete 
dam and power house, which is certainly unique among 
hydraulic-electric plants. The novelty consists in the 
fact that the power house is built within the dam 
itself, and lies entirely belOw the water, which flows 
above the plant. It is located on the Patapsco River, 
about 17 miles below Baltimore, on a branch of the 
Baltimore & Ohio Railroad. The advantages of the 
arrangement are many, the whole system being very 
compact, and by virtue of the disposition of its parts, 
it is conducive to the highest efficiency. 

The dam, a cross section of which is shown in one 
of our engravings, is 220 feet long, 40 feet wide at 
the base, and its height, from the average level of the 
water in the tail race to the crest, is 26% feet. As a 
protection from floods and to provide suitable en
trances to the power house, the buttresses at each end 
of the dam are carried to a height of 10 feet above 
the spillway, which is 168 feet in length between the 
buttresses, and is provided with suitable connections, 
to which flash boards may be attached, should it at any 
time be desirable to increase the head of water. The 
dam consists of a framework of nineteen buttresses, 
arranged transversely to the axis of the dam, each of 
which is 24 inches thick at the bottom and 16 inches 
thick at the top. These buttresses are spaced 12 feet 
apart center to center. The whole dam is constructed 
of reinforced concrete, the reinforcing steel being 
freely used along the edges of the buttresses and of 
the openings and at the outer faces of the shell. Be
cause of this reinforcement, it was possible to make 
the outer shell of the dam very light, its thickness 
varying from 18 inches at the bottom to 10 inches at 
the top. The apron, on the downstream side of the 
dam, extends about half way down from the crest, the 
remaining portion of the structure

" 
being left open, 

exposing the downstream edges of the bulkheads. Be
tween the bulkheads windows are inserted, and these 
serve for the lighting of the interior power house. 
The windows are set back a few feet from the lip of 
the apron, so that the overflow water falls entirely 
clear of them. 

The hollow interior of the dam is provided with a 
false ceiling of concrete, which is hung some 5 feet 
from the inner fa"e of the dam, its purpose being to 
protect the plant from any water which may seep 
through the outer shell. Such water as finds its way 
through is carried away by a drain provided for that 
purpose. The waste water which passes over the dam 
flows over the apron, until it is within 16 feet of the 
water passing out through the tail race, and ordinarily 
the water strikes the bed of the river at a point 20 feet 
from the downstream side of the dam. At present 
only about 108 feet of the structure is utilized by the 
power plant. The chamber in which the apparatus is 

Downstream View of Dam, Show
ing Windows for Lighting the 

Power Chamber. 

housed is 10 feet in height and 27 
feet in width, except where the 
buttresses occur, where the width 
is about 18 feet.. The machinery is 
carried upon a concrete-steel floor, 
and its arrangement is clearly 
shown in the accompanying en
graving of the interior. 

Scientific American 
control both of the wheels when the generators are 
being operated in parallel. Each turbine is direct
connected to a three-phase 60-cycle alternator, and 
each alternator is provided with a 120-volt exciter 
belted to the shaft. The water is discharged by draft 
tubes into a well, sunk three feet below the bed of 
the river, from. which it flows out of the dam through 
a channel constructed in the river bed. 

•••• • 
Canada has during the past twelve months built 

1,514 miles of new railroads; and in addition has 

Cross-Section 'fhrough the Dam, Showing the Interior 
Power House. 

3,011 miles in various stages of construction. The 
most important undertaking is the building of the 
Grand Trunk Pacific, the eastern division of which 
is being built by the government, and the western 
division by the Grand Trunk itself. The govern
ment's division extends from Moncton, N. B., to 
W i  n n ipeg, a 
distance 0 f 
1,834 m i l  e s . 
Of this mile
age 864 are 
now under con
struction, but 
no work has 
so far been 
done on the 
remaining 970 
miles. T h e 
Canadian gov
er n m e n t  in 
giving out con
tracts for the 
work on this 
line is working 
from centers 
from w h i c h  
a c c e s s  c a n  
most readily 
be had to the 

305 
entirely undeveloped country through which much of 
the new transcontinental line will pass. 

The Grand Trunk plans to have about 550 miles of 
the line west of Winnipeg finished this year, and to 
complete the entire prairie division running from 
Winnipeg to Edmonton, a distance of 790 miles, with
in another year. 

One of the most interesting features of the new 
line lies in the fact that a very low-grade line has 
been found through the mountains west of Edmon
ton, Alberta. Describing this part of the line, the 
London Times, after pointing out that several passes 
through the mountains were carefully surveyed, says: 

"The Yellow head was eventually chosen, and in No
vember, 1906, the government approved the decision. 
In this pass the company has obtained a maximum 
gradient through the mountains, against eastbound 
traffic, of four-tenths of 1 per cent, or a total rise of 
21 feet to the mile for the entire distance. The maxi
mum gradient against westbound traffic, for the entire 
distance from Edmonton to Prince Rupert, is almost 
equally favorable with that in the opposite direction. 
It is no greater than five-tenths of 1 per cent, or a 
total rise of 26 feet to the mile. In crossing the moun
tains only one summit is encountered, and the maxi
mum altitude of this is only 3,712 feet. Without go
ing into detail, it is worthy of mention that against 
this one summit of 3,712 feet encountered by the 
Grand Trunk Pacific in its passage through the coast 
mountains there is no other road in America which 
does not encounter from two to six summits, some of 
which exceed 8,000 feet in height; and no road has 
hitherto succeeded in finding a route without en
countering a summit of upward of 5,000 feet. The 
total aggregate ascent overcome against eastbound 

View In Pow�r Chamber, Showing the Two Waterwheels and Generators. 

traffic by the Grand Trunk Pa
cific is 6,990 feet, that against 
westbound traffic being 6,890 
feet. Other roads have from 
15,987 feet to 34,003 feet, and 
from 15,305 feet to 34,506 feet, 
respectively. As against the 
maximum gradients of 21 feet 
against eastbound traffic and 26 
feet against westbound on the 
Grand Trunk Pacific are grad
ients of from 106 feet· to 237 
feet and 105 feet to 185 feet, 
respectively, on other roads." 

• ••• • 

The water is led to two 34-inch 
horizontal Leffel waterwheels by 
steel intake tubes, which pass 
through the upstream face of the 
dam at the point indicated by our 
engraving. As the intake is 5% 
fe�t below the crest of the spill
way, the racks are kept entirely 
clear of driftwood and other wreck
age. Each waterwheel is fitted 
with a Woodward governor in such 
a way that either governor may 

View Looking Along Axis of Dam, with Portion of Apron Broken Away to Show 
Position of Waterwheels Within the Dam. 

For rolling over uneven 
ground, a land roller is now 
made in two or more sections. 
with a flexible connection which 
Yields to the inequality of the 
ground, a feature which is very 
desirable for some classes of 
work. This implement will roll 
a dead furrow and a back fur
row as well as level ground. 
Another feature is that it has a 
seat which is adjustable, so that 
it can be placed behind the 
rollers, to prevent serious acci
dent in case the driver should 
be thrown from his seat. The 
innovation is a welcome one 
where it is desired to utilize the 
services of a boy. 

A COMBINED DAM AND POWER PLANT. 
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Scientific Vile II oC Incenlle. 
The burning of incense, a practice dating from the 

remotest antiquity to the present day, is without doubt 
one of the most remarkable, interesting, and universal 
customs of mankind. 

The popular occidental supposition as to the usage 
of incense is a most erroneous one. For instance, in 
the Catholic Church it is considered by many as form
ing merely a part of the religious ceremony ; again, 
that the Oriental burns incense for no other purpose 
than to elaborate his idolatrous symbolism. 

The origin of this mistal{en impression is obvious. 
According to the anthropomorphism of the devout Ori
ental, what is good and pleasing to man is likewise 
good and pleasing to the gods. Therefore, he burned 
incense to the Deity. The sinuous ascent .of the smoke 
slowly heavenward soon suggested to his poetically 
florid imagination a visible symbol of the essence of 
prayer arising to the gods in purification of his soul. 
This signification finally overshadowed the original 
purpose-purification of the air and prevention of dis
ease. 

On this supposition that the burning of incense was 
merely an idolatrous practice, the Christian Church 
was adverse to the custom. Later, upon learning of 
its real purpose, its use was incorporated into the 
service. It was thus used in the churches as a deodor
ant in the time of Charlemagne, if we may believe the 
quotation from the "Benediction of Incense" given by 
Martene : "May the Lord bless this incense to the 
extinction of every noxious smell." 

The mention of incense in the records of the an
cients is interesting. In the Old Testament we find 
its use made a part of Mosaic legislation. Aaron 
burned it when he offered a sacrifice for the sins of the 
people. ( Num. xvii, 11-12. )  A formula for incense 
is given in Ex. xxx, 34-38, naming four ingredients. 
Tradition adds seven more, and Josephus states that it 
contained thirteen ; one a secret herb that caused the 
smoke to rise in the form of a date palm, and known 
only to the family of Ablinas. 

In the remote year of 2500 B. C., Pharaoh Sankhara 
sent Hannu, an Egyptian nobleman, at the head of a 
naval expedition to the holy land of Punt to obtain 
the odoriferous gums used in the preparation of 
incense. "Punt," now authentically identified with 
modern Somali, Africa, still produces these precious 
ingredients. Incense was used by both the Greeks and 
Romans from their earliest times for the purpose of 
deodorization in their temples and places of public con· 
gregation. Representation of the censer and its orna
mental tripod with the graceful, curling smoke of the 
incense gained a place in their art. Mention is made 
of incense in the ancient and sacred Zend Avesta of 
the Zoroastrians and in the cuneiform of Nineveh and 
Babylon. To-day it is used throughout India in the 
form of "ud-buta" ( benzoin light) and it is authorita
tively stated that incense was anciently introduced 
into China and Japan by the Brahmans 

In consideration of the fact that incense, as a deodor
ant and preventive of disease, has been used succel1S
fully in the Orient for thousands of years, it would 
seem strange that it has received so little attention 
in the West, where science has made the general pub
lic fully aware of the dangers of infection. True, 
modem chemistry has produced many powerful, effica
cious disinfectants, but all have the objection of offen
sive smells that render them unsuited for use in the 
home. The burning of incense containing sandalwood 
and frankincense releases volatile oils that act as mild 
but perfect disinfectants and deodorants for the home, 
yet at the same time permeating the air with a delight
fully soothing perfume. 

Apart from its religious signification, incense is now 
universally used in the Orient as a deodorant and 
purificant of the air in temples, public buildings, and 
residences. The cleanly Japanese, who removes his 
shoes before entering the home to prevent the intro
duction of infection, has grown remarkably proficient 
in the preparation and use of incense. It WOUld, 
therefore, seem that the Occidental who does not even 
take this precaution should at least avail himself of 
the pleasant preventive as used by the cleanly Jap. 

. . . .  ., 

Arctic exploration is as fascinating to-day as in the 
days of Frobisher or Hudson. The Pole itself still 
preserves its secret, and the lure of fame tempts many 
men to endeavor to solve it. Several of the suggested 
methods of progression show the wide change of plan 
since the days when whaling ships endeavored to force 
their blunt bows through the ice. An expedition is 
projected in which dog-sleds will be superseded by an 
amphibious automobile boat, designed to travel either 
on land or water. Mr. Wellman still expects to achieve 
success t;,rough his balloon ; and Capt. Amundsen 
proposes to utilize a team of polar bears. In addition 
to these, Dr. Cook, at Etah, is awaiting a favorable 
moment for a dash northward. Robert E. Peary and 
E. V. Baldwin both expect to start again ; and similar 
word comes from Capt. Joseph E. Bernier of the 
Canadian exploring expedition, who is at present re
turning from a journey in the far North. 

Scientific Amerlcaft 
The Brltlllh Patent Ad Amendment. 

In 1902 the British Patent Act was amended to pro
vide for a limited examination concerning th� novelty 
of the subject matter of patent applications, to make 
provision for the grant of compulsory licenses when 
patentees failed to commence the manufacture of the 
patented invention in Great Britain, and, in certain 
cases, to revoke patents because of non-manufacture 
when the grant of licenses would not satisfy the de
mands of the British trade. These amendments have 
now been the law of Great Britain for five years, 
during which time they have been carefully construed, 
with the result that further amendments have been 
suggested to carry into effect the changes which Par
liament had in mind when the previous amendatory 
act was passed, and to introduce new features in the 
British Patent Act, the need of which has been 
impressed on practitioners in the prosecution of patent 
applications under the a mendment of 1902. 

As it is possible in Great Britain to file a provi
sional patent application before the details of the com
plete device have been worked out, inventors often 
proceed in that way, and, within six months, complete 
the case by filing papers in which the invention is 
precisely defined and claimed. When, in his experi
ments, the inventor finds that such material changes 
are advisable as to enlarge the inventive act, it is 
necessary for him to file a second application, as he 
would endanger the validity of his patent by attempt
ing to include the neWly-invented features when the 
first application is completed. This limitation has 
suggested three of the amendatory provisions which 
will be found in the new law. It is provided that 
where two or more provisional applications are filed 
on inventions which are cognate or modifications one 
of the other, the applicant may, with the consent of 
the Comptroller, file one complete application embody
ing the features of the several provisional cases. The 
appiicant may also file papers completing a provisional 
application, with the assurance that if the Comptroller 
should decide that new inventive matter is included 
which is not mentioned in the provisional papers, he 
may post-date his application as of the date of the 
filing of his complete papers, or he may file a divi
sional application on the new features bearing the 
date of the filing of the complete papers, and permit 
his first application to proceed with the features 
which are common to the provisional and complete 
papers. Should it be held that the Comptroller has 
erred in permitting an applicant to include in his 
complete application features which are not men· 
tioned in the provisional papers, under the amend· 
ment, the validity of the patent cannot be attacked on 
that ground. Provision is also made for the grant of 
patents of addition, which are exempt from the pay
ment of taxes, carrying out the policy indicated in 
reference to completing provisional applications. 

The Comptroller is. authorized to refuse to grant a 
patent when the invention claimed is wholly and spe
cifically claimed in any specification to which the 
examination has extended. 

Among the other important sections in the amend
ment are found provisions which authorize the Comp
troller to restore patents which have become void be
cause of the non-payment of prescribE d fees, and which 
authorize the sealing of patents aiter the expiration 
of the period prescribed in the principal act. 

To the previous amendments, in reference to the 
manufacture of the patented invention in Great Brit
ain, has been added a section authorizing the Compo 
troller, after the fourth YEar of the term of a patent, 
to revoke patents where it is shown that the manufac
ture is carried on exclusively or mainly outside of the 

. United Kingdom ; but from the wording of the law it 
is evident that this remedy for the non-manufacture 
in Great Britain is only to be relied on in extreme 
cases. The decision of the Comptroller is subject to 
review by the court. 

On the whole, the amendment is in the interest of 
inventors, and it should encourage them to take advan
tage of the opportunity to protect their inventions in 
that great industrial and social field embraced within 
the limits of Great Britain. The new act will go into 
effect on January 1, 1908 . 

• I .  , • 
Copyrights. 

During the twelve mon ths ending J une 30, 1907, 
123,829 entries for copyright were made at Washing
ton. These included not only books and magazines, 
but photographs, newspaper articles, musical and 
dramatic compositions, and other items. More than 
31,000 musical compositions were entered ; rather more 
than a quarter of the sum total. Of books; 16,651 were 
entered, and 16,672 photographs. The office received 
$84,685 in fees. According to law, two copies of a 
copyrighted article are delivered to the Registrar of 
Copyrights, to be filed in the Library of Congress. 

. t . , . 
On October 15 two aeronauts ascended from Bor

deaux in France, and no trace of men or balloon has 
been found. It is supposed the balloon drifted out to 
sea. A short time ago a B ritish military balloon was 
similarly lost. 

NOVEMBER 2, 1907. 
Aeronautical N otell. 

That the United States has not overlooked the po::;. 
sibilities of military ballooning is evidenced by the 
fact that one was in use in the Spanish-American war. 
For some time the authorities have been content to 
watch the experiments of other powers, but it is prob
able that soon an appropriation will be made, for con
structing a large dirigible balloon. An aerostatic 
corps has recently been organized by the army signal 
service corps, under the command of Capt. Charles 
De F. Chandler. It is proposed to locate army bal· 
loon headquarters at Fort Omaha, and a contract has 
bean placed for a plant there to supply hydrogen for 
the army balloons. This will be shipped compressed 
in cylinders to various pOints, where balloon drills 
will be held. It is probable that a second station will 
be built, on or near the Atlantic coast, and a third 
one near San Francisco. 

A report that Count Zeppelin's airship has been 
sold to the German government is denied by the 
Count himself. He states, however, that the balloon 
shed has been sold to the government, to be used as 
a harbor for military airships. Other harbors will be 
constructed at Kiel and Strasburg, and it is reported 
that the German government has commissioned Count 
Zeppelin to build an airship capable of carrying 18 
passengers and having motors of 285 horse-power. 

Dr. Alexander Graham Bell, who is experimenting 
in aviation at his country home in Nova Scotia, has 
completed a machine built on the plan of a kite, and 
expects to test it in a few days. He says : "We are 
nearly ready to put a large machine into the air, and 
it is possible that within the next week or so we may 
fiy the machine as a " kite, with a sandbag the weight 
of a man. If the experiment is successful we shall 
place a man in the machine without a motor and al
low him to glide down to the water from an elevation. 
I think it wiser to begin by raising him into the air 
in the machine blown as. a kite and towed by motor." 

On the 25th ult., after witnessing some maneuvers 
of Gross and Parseval airships, Kaiser Wilhelm is said 
to have remarked that he was very hopeful of the fu
ture in aerial navigation and that he has a firm belief 
that there will be further successes in this line. The 
Germans have advanced to the stage where they now 
have special field guns for shooting directly upward at 
balloons or airships. 

The German Emperor's optimistic view of aeronau
tical matters augurs well for the success of the Wright 
brothers in disposing of their aeroplane t.o the German 
government. Our own government should take steps 
immediately to forestall any foreign nation getting this 
invention. Now that the usefulness of airships and 
aeroplanes is coming to be realized by our military 
authorities, they should make every effort to secur� 
for our government the only aeroplane that is known to 
have riYade a long-distance flight anywhere throughout 
the world. 

Cable reports from Paris record
'

the fact that on the 
25th ult. Mr. Henry Farman made more than fifteen 
flights across the military parade ground at Issy lets 
Moulineaux. These fiights ranged from 100 to 300 me· 
ters ( 328 to 984 feet) in length, and it is estimated 
that the machine rose to a height of from 10 to 12 me
ters ( 32 to 40 feet ) .  The machine rose readily and 
seemed to be under good control. It also alighted with
out shock and without any dar':'l1ge being done to it. 

____________ • .-H •• � ---------

Japanese Vegetabb M i l k .  

In a recent number of  a Japanese journal a Mr. T. 
Kalajama described a process for the manufacture of 
a vegetable milk, the properties of which would ren
der it highly suitable for use in tropical countries . 
The preparation is obtained from a well-known mem
ber of the leguminous family of plants ( namely, the 
Soja bean ) ,  which is a very popular article of food 
among the Chinese. The beans are first of all soft
ened by soaking, and are then pressed and boiled in 
water. The resultant liquid is exactly similar to cows' 
milk in appearance, but it is entirely different in Us 
composition. This Soja bean-milk contains 92.5 per 
cent water, 3.02 per cent proteine, 2.13 per cent fat, 
0.03 per cent fiber, 1.88 per cent non-nitrogenous sub
stances, and 0.41 per cent ash. Kalajama added some 
sugar and a little phosphate of potassium ( in order to 
prevent the elimination of the albumen ) and then 
boiled the mixture down, till a substance like con
densed milk was obtained ; this "condensed vegetable 
milk" is of a yellowish color and has a very pleasant 
taste, hardly to be distinguished from that of real 
cows' milk. However, it stin retains the aroma of 
the Soja bean. It is recommended as a cheap and 
good substitute for condensed cows' milk. 

• I . '  • 

It is stated that a company has been formed to de
velop . the rich asbestos deposits of the Minoussinsky 
district in Siberia. The deposits, it is said, are easy 
to operate, and are situated in an inhabited region, 
an d only about eight miles from the Yenissei River. 
This will b� the first exploitation of asbestos in SI, 
beria. 
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Evo l u tion oC the Barbed- W i re Fence. 

To the Editor of the SCIENTIFIC AMERICAN : 

In regard to the evolution of barbed-wire fence, 
I would state in the year 1861, while a boy of ten 
summers, I was riding in a new section with my 
father ; and noticing a new kind of fence to me, asked 
my father why the fence was made that way, with one 
board at the top and one board at the bottom, leav
ing a space about two feet wide, with two wires 
stretched at equal distance in the space, from post 
to post. My father said

· 
that the snow drifted very 

hard along there, and thus the wires would let the 
wind blow through, and not leave an eddy for the 
"now to drift. I said : "Father, let's build such a 
fence in front of our place, so you will not have so 
much snow to shovel." Father said : "All right." 
After a while, father drove the posts and put on most 
of the boards. I drove some nails and put on the 
wire ; the wire was put on tight, so it would stay in 
place. All was well until the next spring, when every 
wire was broken. Needing counsel again, I asked 
father why the wires broke. He explained expansion 
and contraction. Having more of the same kind of 
wire, I doubled the wires and twisted them, and put 
them on again, and was ready for another winter. 
Meanwhile there were neighbors who let their hogs 
run in the highway. The hogs got a notion of jump
ing through, between the lower board and wire and 
destroying our garden. Being determined to kee;) the 
hogs out, I proceeded with my wire pliers and pieces 
of wire ; inserted the pieces between the twisted 
wires, and wound the pieces arohnd one of the long 
wires, putting the pieces or barbs in about six inches 
apart, and cutting the ends off, leaving them as sharp 
as I could, with the pliers. The hogs got through a 
few times after the barbs were put in. However, the 
barbs had the desired effect, as the owner saw his 
hogs were getting terribly marked, and kept them at 
home. The above·described fence stood beside a 
public highway for about fifteen years, and did good 
service. ADRIAN C. LATTA. 

Friendship, N. Y. 
• • 

'.I'elegraph vs. Telephone Cor Train Dispat chi n g. 
To the Editor of the SCIENTIFIC AMERICAN : 

Referring to the article by E. J. Burke, president 
of the Blake Signal and Manufacturing Company, on 
Telephone vs. Telegraph Train Orders, in your issue 
of October 12, I wish to state I do not agree with the 
method he advances for the dispatching of trains by 
the use of the telephone. Telephony as it is to-day is 
impractical as a means for dispatching trains. 

It is plain to one who has had experience in rail
roading and railroad telegraphy, that the teleJhone 
has no advantages over the telegraph, and the disad
vantages are more in evidence. Among which are the 
following :  

'rhe telephone is a slower method o f  transmitting 
an order or message than the telegraph, notwithstand
ing Mr. Burke's statement to the contrary. It is true 
that the dispatcher or operator could speak an order 
or message faster into a telephone transmitter than 
he could send it by telegraph ; but as it is necessary 
that this be copied at the receiving end, it would be 
useless to talk at a faster rate than the recipient 
could copy ; besides, it requires a good penman to 
write thirty wor ds a minute and at the same time 
make an intelligible copy, such as is necessary. 

Owing to the inability of the telephone at times 
to transmit sounds perfectly, many words which sound 
similar could be easily misunderstood, and even when 
spelled ·out could also be misunderstood because of the 
likeness in sounds of letters, such as a. i. k' and d, e. b. 
etc. With these disadvantages alone, it would be 
impossible to copy correctly at this rate. 

It has been advanced that the telegraph operator is 
as liable to mistakes as the telephone operator, but 
we should remember that the former has spent years 
qualifying himself in the art of distinguishing sounds, 
while the conductor has not. 

Atmospheric disturbances and general line interfer
ences are other disadvantages which would also be 
encountered. 

We must not lose sight of the fact that the tele
graph operator is of necessity a more rapid and better 
copier than the conductor, owing to the nature of the 
work of the latter, and hence this would result in add
ing to the loss of time. 

We have yet to consider the impracticability of the 
telephone method for double-track work, in that it 
would be impossible for trains "on the run" to receive 
orders or messages. This stopping of trains to allow 
the conductor to receive telephonic instructions, would 
cause unnecessary congestion of traffic. 

Another objection is the difficulty sometimes en
countered in starting trains owing to certain weather 
and grade conditions, which result in further delay. 

If we substitute the telephone for the telegraph, we 
would find it almost impossible for station agents, 
operators, or others, whose duties require them to be 
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well posted on the movements of all trains, to fur
nish information regarding same to those requiring it. 

With the telegraph, when one operator reports to the 
dispatcher the "arrival," "departing," or "by" time of 
a train at his station or tower, all other operators 
may be cognizant of the fact ; while with the telephone 
it would be practically impossible unless the opera
tors kept the telephone receivers or "lugs" constantly 
to their ears. This would, of course, be out of the 
question. 

As thirty words a minute is only an average work
ing speed of a telegraph line, while with the telephone 
it has been shown that it is impossible for that num
ber of words to be correctly copied, therefore for this 
reason, and others presented, I can plainly see that 
the telegraph is a IDlICh q11icker and safer medium or 
method of dispatching trains than the telephone. 

R. H. SAWLER, Principal, 
Boston Telegraph Institute. 

;Boston, Mass., October 17, 1907. 
• I • •  

A quadruple Meteor. 

To the Editor of the SCIESTIFIC A�rERICAN : 

The accompanying illustration shows very accurate
ly a strange meteor which fell near Angelica, Octobe.r 1, 
1907. The balls of fire traveled rapidly in an oblique 
course, and when near the 2:round turned red and 

A QUADRUPLE METEOR. 

then disappeared. Since these remained a uniform 
distance apart, they seem to have been connected. 

Niagara Falls, N. Y. JOHN W. HOGUE. 
. -

'('ele phone v ... Telegra p h  T r a n . nl l  .... l o n  oC '('rai n 
Order ... 

To the Editor of the S(· I F. S T I FI( ,  A)I ERICAN : 
I have read with much interest the articles written 

by F. H. Sidney and E. J. Burke as to the relative 
merits of the telephone and telegraph for the trans
mission of train orders. I would like to take excep
tions to some of the statements made by Mr. Burke. 

If the telephone is a safer, better, and quicker meth
od of handling train orders, why have several of our 
leading railroads that have tried the system returned 
to the telegraph ? 

One drawback to the telephone is the ease with 
which a light electrical storm can put it out of com
mission ; while such a storm does not affect the tele
graph at all. 

As regards time, the plan for the conductor to go to 
a booth, answer a call, copy the order, repeat it to 
the dispatcher and get his O. K. ,  and wait for the 
engineer to go through about the same performance . 
is im practical for two reasons : 

1. It would consume entirely too much time. 
2 .  The order given may affect one or a d07.en trains , 

opposing the train for which the conductor in ques
tion receives the order ; and according to standard 
rules, if his train is in ferior to the opposing trains, 
all the conductors of opposing trains must repeat their 
orders before this one could get his order completed. 

The time required for this would vary in proportion 
to the number of opposing trains, which in itself 
would be prohibitive ; while with the telegraph, as a 
usual thing, the orders are always ready for the con
ductor's signature upon arrival of his train, and can 
be delivered within one minute. if it be a " 3 1 "  order, 
after his arrival ; but if it be a " 19" order, it would 
be delivered to the engineer and conductor without 
stopping or even slowing down his train. 

Again, when an order is given simultaneously to one 
or more offices, the order has to be repeated to the 
dispatcher, who with all offices addressed must check 
the order as repeated, thereby placing several checks 
against the possibility of an error in receipt of order, 
which could not be done by the telephone system. 

. 

As to the telegraph being slow , and cumbersome in 
the transmission of messages, it is just the reverse. 
Let Mr. Burke take his pencil and write from thirty 
to thirty-five words per minute from dictation, as this 
is the usual rate of transmission by dispatchers, and 
see if there is anything slow about it. How much 
faster would a conductor CoP) an order from a tele
phone? 

How many conductors could copy a legible order at 
twenty-five or even twenty words per minute ? 

And r will say there are no words left out of an 
order that wouid give a better understanding of it. 
Now, I am an ordinary railroad telegrapher, not an 
expert, and still not a "ham," and my duties require 
me to copy a great many messages from our local 
'phone. Therefore I feel competent to say that, of 
the two, the telegraph is much faster, more easily 
copied, and far less liable to error than the telephone ; 
and anyone who has had any experience in copying 
from a 'phone knows how often it is almost impossi
ble to distinguish separated letters and sometimes 
whole words ; many times having to ask three or four 
times before getting it correctly, while the telegraph 
is ordinarily plain as print. 

Of course, occasionally we find a telegrapher who 
does not transmit plainly, just as we find persons who 
do not talk or write plainly ; but they are exceptions. 

The simple fact that the railroads of this country 
are not using the telephone for train dispatching, 
seems to me to be conclusive proof that the telegraph 
is a better, safer, and quicker means of communica
tion than the telephone. 

O. C. KNIGHT, Telegrapher. 
Peebles, Ohio, October 13, 1907. 

• • • 
L o n git u d i nal Sleeper ... 

To the Editor of the SCIENTIFIC AJlIERICAN : 

Kindly allow me to point out that the suggestions 
made by Mr. A. J. Allen in the SCIENTIFIC A�"';RICAN 

of the 21st ultimo in respect to the construction of 
railroads are very far from being new or original. 
What are known as "longitudinal sleepers" were in 
use on the Great Western Railway ( of England) from 
the earliest days of its existence to the time of its 
conversion, some fifteen years ago, . from the Brune' 
gage to the standard (4 feet 8 %' inches ) gage ; in all, 
about fifty years. 

The engineers of that line evidently had good rea· 
sons for doing away with the longitudinal sleepers 
and adopting instead cross-ties, or they would hardly 
have gone to the trouble-involving great inconven
ience and expense-of taking up and relaying several 
hundreds of miles of railroad track. But this is what 
was done. 

I am told that the great objection to the longitudi
nal sleeper is that the heavy locomotives used now
adays on passing onto a sleeper tilt it up at the oppo
site end, thus not only increasing the amount of 
resistance to be overcome and consequently lessening 
the relative power of the engine, but also making the 
upkeep of the track more expensive. 

I know from experience that the old Great Western 
broad-gage trains running over longitudinal sleepers 
were far more comfortable than the narrow-gage trains 
running over cross-ties are ; but how far this might 
be due to their breadth or to the sleepers, and how 
far it might be advisable to adopt the longitudinal 
sleeper on American lines, where the "overhang" of 
the car is greater than on EngEsh ones, I do not 
know. T. C. L. 

Southport, England, October 2. 1907. 

T h e  C u rre nt SnppleDient. 

The effect of burning coal gas on the air of our 
dwelling rooms, and the health of the occupants, is as 
old a subject as the use of coal gas itself. Still, Prof. 
Vivian B. Lewes, a well-known British gas engineer, 
throws a wonderful amount of new light upon the 
subject in an admirable article published in the cur
rent SI 'PPLJo; M I'- ST, No. 1661. The products and the 
amount of the products obtained from the distillation 
of soft wood are enumerated. Mr. J. H. Morrison 
contributes two articles, the one being the tenth in
stallment of his treatise, "The Development of 
A rmored War Vessels," and the other discussing 
Robert Fulton and the sidewheel steamboat. The most 
important technical article of the paper is one on 
floating cranes, in which the more important types 
are illustrated and described by diagrams and photo
graphs. C. Vickers writes on the many methods of 
making solid copper castings. " Iron Hands" is the 
title of an article which gives much curious informa
tion . Hector Macpherson writes on the distribution 
of the stars. 

• • • • •  
L a rge quarry Bla .. t .  

One o f  the largest blasts ever fired i n  France was 
discharged recently at the quartzite quarries at Cher
bourg, and is said to have displaced 120,000 tons of 
stone. A tunnel measuring 6 feet wide and 6 feet 
high was driven into the face of the cliff for a dis
tance of 70 feet, and at its end two branch tunnels, 
each 20 feet long, were driven to the right and left 
respectively. These branches ended in chambers 40 
feet apart and 70 feet from the face of the cliff, and 
measuring each 10 feet by 6 feet by 6 feet. The 
chambers were charged with 8 %  tons of blasting 
powder and 280 pounds of dynamite, and the blast 
was fired electrically. The quartzite obtained from 
this quarry finds much favor in England as a road 
material. 
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fHE LONG DISTANCE BALLOON RACES 

FROM ST. LOUIS. 
In 1906 Mr. James Gordon Ben

nett offered a cup for international 
aeronautic races. The first contest 
started from Paris, and resulted 
in Lieut. Lahm's bringing the cup 
to this country to be held against 
challengers, by the Aero Club of 
America. This year six balloons 
were brought over from Europe in 
an endeavor to win back the tro
phy-three of them from Germany, 
two from France, and one from 
England ; for the defense three Am
erican balloons were entered. The 
contest is for distance, and the 
rules stipulate that balloons shall 
not exceed 77,000 cubic feet, with 
an excess allowance of 5 per cent, 
or a gross allowance of about 80,000 
feet. Eight of the nine balloons 
entered were near the capacity lim
it, ranging from 75,000 to 79,500 
cubic feet. Although motor-driven 
balloons are allowed, none competed 
in the race ; the competitors all de
pended on finding an air current to 
drift them. 

The one great fear of balloonists 
is the sea. European aeronauts, 
who may soon drift beyond the 
coast from any point in France or England, highly ap. 
proved the choice of St. Louis as the starting place of 
the great race. A general impression prevailed that 
southerly winds would be encountered, which would 
drive tbem toward the Great Lakes. The fa.ct 
that there was a shore beyond, which might be 
reached by balloons crossing the lakes, and that 
the lakes tbemselves swarm with shipping, al·  
layed any undue fear of a northerly course. As 
the event proved, it was the sea, after all, that 
proved the determining factor of the race. 

In a balloon race the home aeronauts have 
no advantage over their visitors, beyond that 
of a possibly better acquaintance with the set 
of air curren ts ; in this instance every help was 
rendered the visitors, with maps and other avail· 
able information, and the nine balloons started 
on practically equal terms. 

Scientific American 

Attaching the American Flag to the " United States." 

were lined or hung with cork, for safety In case a 
balloon should fall in the water. Fortunately, no dis· 
aster of this kind occurred, nor did any aeronaut flnd 
it necessary to throw over his instruments or cut his 

The Finish of the Race. 
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being seen were received from many 
sourcp.s; tr ey suggested that the 
balloons had drifted for some dis
tance at varying heights in search 
for a steady current, and had finally 

�ettled down to an easterly course. 
Next day the easterly course was 
confirmed ; eight balloons were re
ported crossing Indiana and Ohio, 
apparently headed direct for the 
Atlantic. At nightfall on October 
22 Major Hersey in the "United 
States" landed on the shores of 
Lake Ontario, 650 miles in a direct 
line from St. Louis. With the ex
ception of the single English bal
loon competing, which soon came 
to the ground owing to the sickness 
of the assistant, this flight of Major 
Hersey's was the shortest one. But 
it is worthy of note on account of 
its direction. Major Hersey was tbe 
one competitor who

' 
has made a 

close study of air currents in this 
country, and he was the one man 
who was able to find and hold the 
northeasterly course which the aero· 
nauts expected to follow. - Handi
capped with a leaking balloon, and 
with his ballast almost exhausted, 
he was forced to descend on seeing 
Lake Ontario before him. Had his 

equipment been sound, and had . .  he been able to hold 
the current, he could have traveled hundreds of miles 
hefore reaching the Atlantic. 

On the morning of October 23 the balloons began to 
drop, along the Atlantic coast. Early in the day 
the German balloon, the "Pommern," descended 
on the shore at Asbury Park, in New Jersey. A 
few hours later the French competitor, "L'Isle 
de France," came down close to the same spot ; 
farther south the " Dusseldorf," another Ger
man competitor, stopped on the banks of Dela
ware Bay. Four other contestants halted far
ther south before crossing Chesapeake Bay. 

When the distances came to be measured, the 
"Pommern," piloted by Oscar Erbloch, was 
adjudged the winner, having covered a distance 
of 876� miles. This takes the trophy to Ger
many, where the next race for it will be held. 
In addition to the trophy the successful aero· 
naut receives $2,500 and half the entry fees. 

More than a hundred thousand persons COl
lected in Forest Park, St. Louis, on October 21, 
to watch the start of the great race. The gas 
last from the main is the lightest, but simul
taneous inflation prevented any balloon from 
obtaining an advantage in this respect. At a 

1. The Pommern. 2. L' Isle de Fr.nce. 3. The Duesseldorf. 4. The St. LouIs. 5. The 
America. 6. The Abercron. 7. The Uuite.1 States. 8. 'rhe Anjou. 9. The Lotus II. 

The second balloon was "L'Isle de France," 
piloted by A. Le Blanc, which traveled 870� 
miles. Either of these balloons could have 
traveled for many hours before being exhausted, 

few seconds after 4 o'clock the German balloon, t!l.e 
"Pommern," under the command of Oscar Erbloch, 
ascended, followed five minutes later by Major Hersey 
in the balloon "United States." At 4 :  40 the last oJ: 
t h e  competitors 
cast off. 

car loose, as he was allowed to do by the rules. The 
gas supplied was of exceptional quality, and no balloon 
came down as a result of exhausted supply. 

On the evening of October 21 reports of balloons 

and the German owes its victory to the accident of be
ing a mile or two farther north than its competitor, 
where the coast runs in an easterly direction. M. Le 
Blanc has some consolation, however. He was in the 

air for 44 hours 
2 minutes, and so 
e s t  a b 1 i s h  ed a 
world's record for 
duration of flight ; 
the previous best 
being 35 hours 40 
minutes, made by 
Count de la Vaulx 

in his flight from 
France to Russia, 
when he made a 
world's record, for 
distance, of 1, 193 
miles. 

E a c h balloon 
carried two per· 
:lons, the pilot and 
an assistant. They 
were all muffled 
against cold, and 
prepared to face 
a hard journey. 
Little sleep is 
possible on a long 
voyage, and in· 
tense cold may be 
met with, while 
t h e  inflammable 
gas above them 
forbids any fire 
w h e r  e w i t  h to 
warm themselves. 
Each balloon car
ried, in addition 
to provisions, a 
number of record
ing instruments. 
These equipment! 
varied, but in gen· 
eral included a 
compass, a self
reglstering aner, 
oid barometer, a 
statoscope which 
registers the rise 
and fall of a bal· 
loon; wet and dry 
t h e  I' m 0 m e t ers, 
cllarts, and small 
electric flashlights 
for reading the 
instruments and 
charts at night. 

The " Pommern " ;  the W inner of the Gordon 
Bennett Cup. 

eapt. Chandler and J. C. McCoy in Their Voyage for the 
LH hm Cup. 

T h e  distances 
covered are given 
by the authorities 
of the Geological 
S u r v e y, and 
though they will 
be passed on by 
a n expert, i t 
seems certain that 
Herr E I' b 1 0 c h 
will be confirmed 
as t h e  winner. 
T h e  s e measure
ments are made 
in a direct line 
between the start
ing and alighting 
posts. As bal
loons seldom trav
el in a straight 
line, they do not 
represent the ac
tual mileage cov
ered. In t h i s  
connection it is 
interesting to note 
that a long-estab-T h e  basket-cars THE LONG DISTAN CE BALLOON RACES FROII ST. LOUIS. 
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lished American record has been doubly defeated, 
though by the narrowest of margins. In 1859 John 
Wise traveled a distance of 1,150 miles from St. Louis 
to Henderson, N. Y. This record has frequently been 
quoted as a world's best, and it almost equals Count 
de la Vaulx's record of 1,193 miles. But by modern 
methods of measurement the distance traversed by 
Wise was only 870 miles. 

A few days before the international race, a voyage 
w as undertaken by two men who later competed 
for the Gordon Bennett trophy. On October 17 
Capt. De Forest Chandler and J. C. McCoy ascended 
from St. Louis in the United States Signal Corps bal
loon No. 10, capacity 78,000 cubic feet, in an attempt 
to win the Lahm cup. This they succeeded in doing, 
landing 3 miles from Walton, W. Va., on October 19, a 
direct distance of 475 miles from St. Louis. The voyage 
comm�nced at 4: 10 P. M. on the 17th, and the aero
nauts landed at 1 : 30 A. M. on the 19th. The journey 
therefore lasted 20 hours 15 minutes, and the net 
speed was 24 miles per hour. 

The Connection Between the Balloon and the Gas Maln. 

Scientific American. 
The Lahm cup is named in honor of Lieut. Lahm, 

who won last year's race for the Gordon Bennett tro
phy. On that occasion he traveled from Paris to the 
north of England, a distance of 402 miles. As in this 
year's race, the sea stopped the leading balloons before 
their carrying power was exhausted, and Lieut. Lahm 
owed his victory to a careful judgment of the altitudes 
at which the most favorable air currents would be 
met. On the news of the victory, the Aero Club of Am
erica showed their appreciation by offering the Lahm 
trophy, to be held under certain conditions by members 
of the Aero Club, who make flights exceeding 402 
miles. 

One of the illustrations on our front page shows Lin
coln Beachey making the flight for the cash prize of 
$2,000, which was offered by the Aero Club of St. Louis 
for a competition of dirigible balloons. The contest 
was held subsequently to the International balloon 
race on the 23rd ult. Beachey's opponents were Capt. 
Thomas S. Baldwin, in his new California "Arrow," 
and Jack Dallas in another Strobel airship similar 

to that piloted by Beachey. Both Dallas and Beachey's 
airships are the property of Charles S. Strobel, who 
has been exhibiting them at various fairs and other 
amusement places. Both airships are of about the 
same size. 

At the time the competition was started there was a 
rather strong and gusty wind, which completely turned 
around Baldwin's and Dallas's airships, although the 
pilots succeeded in driving them once more into the 
wind, and in flnally completing the course at a very 
low rate of speed. When Beachey made his flight, it 
was later in the afternoon and the wind had died 
out. Starting from the grounds of the Aero Club, he 
drove his airship out and around the Blair monument 
and back to the grounds, over a course which was esti
mated to be about three-quarters of a mile, in 4 min
utes and 40 seconds, which is equivalent to a speed of 
about 9.64 miles an hour. He subsequently made an· 
other circuit of the course in 6 minutes. Apparently, 
he was traveling at a quite rapid gait, although, in 
reality, the speed, as can be seen, was not high. 

Simultaneously Inftating the Nine Balloons in St. Louis. 

" .A  re You Ready ? "  The Last Moment Before the Start. The Final Examination : .. Is There II. Leak t " 

View of the Pal'k Beloce tbe -"aUoOU8 Wel'e lunated. The Gas .Mains Connected and the Ballast Bags Ready. 

THE LONG DISTANCE BALLOON RACES FRO. ST. L011IS. 
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A CONVENIENT POCKET TRANSIT. 

BY A. FREDERICK COLLINS. 
A pocket transit combining the useful features of a 

level, prismatic compass, and clinometer, is shown 
in the accompanying illustration. It was designed by 
W. D. Versehoyle, Esq. , of London, England, a mining 
engineer who has wide experience in the use and 
application of various forms of instruments intended 
for preliminary surveys. 

The distinguishing feature of the instrument is that, 
ewing to its nov�l construction, only one observation is 
necessary to obtain both the magnetic bearing and the 
yertical angle of any distant point. It is also spe
cially adapted for use in difficult positions such as 
are always liable to occur in filling in the rougher 
details in a mining survey. 

For rapid topographical work and working in con· 
strained positions, it saves half of the labor. Another 
important point is that its efficiency is not determined 
by the length of the diameter of the compass, as is 
ordinarily the case. With even a small instrument 
the same length of sight is obtained as would be pos
sible with a 6·inch or 7-inch prismatic compass. The 
engineer can, himself, if necessary, make all the neces
sary adjustments. 

ro use the instrument for obtaining horizontal and 
vertical angles, after freeing the needle and unfold
ing the arm, the compass box is grasped in the left 
cand and with the extended fingers of the right hand 
the arm of the transit is lightly grasped, when the 
distant target or light is brought to the intersection 
of the cross lines at the end of the arm. 

When the arm is held firmly in that position the 
compass box should be slightly revolved until the 
bubble in the small level is seen to b

'
e at the central 

mark. The magnetic bearing will now be plainly 
visible in the prism at the same time that the target 
is viewed along the sight line and the angle of de
pression or elevation is automatically recorded on 
the vertical arc. Both readings can then be taken at 
the same time without further observation. 

A clinometer is an instrument used for taking the 
dip and strike of rock strata, In its commonest form 
it consists of a protractor with a pendulum attach€ (; 
When the clinometer lies horizontally the indicator 
pOints to 0 deg., and when inclined the amount of in
clination is shown at once by the pendulum. In the 
instrument under consideration the clinometer and 
compass are combined in one instrument. When the 
device is used as a clinometer the bottom side of the , 
a rm is laid on the object to be observed and, looking 
through the window at the top of the compass box, 
the latter is slightly revolved until the small bubble 
comes to the center, when the angle may be read off 
the vertical arc. 

Should it be necessary to alter the relative position 
of the divided ring and the magnetic needle this can 
be done by removing the cover and altering the posi
tion of the needle immediately under the divided ring. 
Adjustment for magnetic variation may be obtained 
in this manner without disturbing 
the other adjustments. 

The pocket transit is designed as 
a serviceable instrument and is 
built to withstand the rough usage 
an instrument of this nature is 
liable to receive. 

• • •  
NATURAL AND ARTIFICIAL MIXED 

COLONIES OF ANTS. 
BY LOUIS 1.  D C BLI:.i. PH.D. 

It is a commonplace in Nature 

that ' animals are subjected to a 

constant and severe struggle for 

existence. There are in every spe
cies more individuals than can be 

comfortably or even properly fed 
or housed. The result is competi

tion all along the line. This is 
particularly true of such animals 
as the ants, for they are not only 
the commonest of all our insects, 
but living entirely on the ground, 
are more crowded than the rest, 
and are all the more subject to that 
destructive competition. We, ac
cordingly, find he re and there two 
or more colonies of the same or 
closely-related species thrown into 
close prcximity, often living under
nEath the same stone and within 
the confines of the same nest. As 
might be expected in such cases, the two forms main
tain independent households ; for it is not choice but 
necessity that has brought them together. Ordinarily, 
ants are extremely jealous of their independence, and 
will not tolerate the intrusion of any stranger within 
their midst. In like manner, no single individual or 
a !'mall number of individuals will venture into it 
str�nge nest. Within each home, th" constant fighting 
of other animals is never observed. !l ut how different 
when once a stranger is thrown into the nest ! The 

Scientific American 
workers, that apparently never before knew violence, 
fall upon the intruder, and soon rend her or drive her 
out. This is almost an invariable experience, and is 
not limited to ants of distant relationship. Ants of 
the same species, if not of the same community, show 
this same antipathy toward each other. I t  is either 
the same blood or death. 

If, then, through the stress of circumstances, two 
such colonies are thrown together, they remain at best 
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remarkable example of modified structure in adapta
tion to environment ; perhr.ps the most striking in the 
ant world. Forel, the greatest of living ant students, 
says : " I t  is obvious that the small size of the worker is 
its safeguard. For owing to its minuteness, it succeeds 
in inSinuating itself into the young brood of large 
ants without being seen by the defenders. . As 
it lives near its hosts, it requires neither size nor 
strength for seeking its food at a distance, and it is, 
therefore, in a pOSition to nourish its enormous females 
and males with facility. Thus, it is easy to see how 
this form of parasitism should lead to a diminution 
in the size of the worker, in depriving it of its eyes, 
and in giving it a pale color, while the females and 
males which mate in the air retain their size, visual 
organs, and coloration." 

Ordinarily, however, ants of one community are, as 
was pointed out above, very hostile to ants of differ
ent ones. It is interesting, then, to inquire how the 
ants determine the character of an intruder. One 
thing is certain : they do not make mistakes. Again 

and again have investi
gators removed one or 

POCKET TRANSIT FOR PRELIMINARY SURVEYS. 

more individuals from a 
colony, and after a year 
or even longer returned 
them to their nest. In 
e v e  r y such case, the 
strangers were recognized 
and accepted with appar· 
the period was as long as quite indifferent to each other, build barriers between 

their two parts, and do not intermingle. These may 
be called cases of accidental aSSOCiation, the ants being 
closely related, and possessing very similar habits as 
to food and the character of the location for their nest. 

Much more pronounced are the conditions in which 
the two different colonies are systematically united. 
Although they may be able to live alone, they are usu
ally found together. There seems to be some advan
tage accruing to either one or even both of the neigh
bors from this

' 
mixing. Generally, it is a one-sided 

advantage. 
The most interesting of these associations are those 

in which one , species actually preys upon the other. 
Spread over most parts of the globe, is a group of tiny 
ants of the genus Solenopsis, whose plan of life is to 
kidnap the young of other ants for food. As might be 
expected, they are entirely subterranean, and therefore 
blind. Guided by their strong sense of smell, they 
pick out for their depredations the well-stocked nest 
of almost any one of the common species of larger 
ants, and locate their homes close by. Either sur
rounding the nests of the latter, or even right in 
among the galleries, they excavate their own tiny gal
leries anti chambers. In this lies their protection ; for 
while they have the easiest access into the home of 
their prey, the latter are absolutely unable to follow 
them and make a return raid. 

Every little now and then, they make sallies in large 
numbers into the surrounding nest, and ' attack the 

NATURAL AND ARTIFICIAL MIXED COLONIES OF ANTS. 

well-advanced babies or pupre. In groups of eight or 
ten they tear these defenseless young to pieces, and 
carry them o

-
ff in large masses to their own lairs, 

where they feed both themselves and their large kings 
and queens at their leisure. 

In a fight, they are the equal of the strongest. Even 
that renowned fighter, Formica sanguinea, the blood
red slave-maker, is overpowered by them. What they 
lack in, size they make up in number.e and in the fierce
ness of their onslaught. We have in this species a 

ent glee. In one instance, 
two years. 

From the study of the senses and sense organs of 
the ants, it is clear that no sense but that of smell 
could have served in this identification. This is con
firmed by a multitude of circumstances. First, it is 
the antennre or feelers of the ants which are put into 
immediate contact with the stranger. Second, if one 
of the same colony be covered with the blood of ants 
from a· foreign nest, she will, in most cases, not be 
accepted, but treated as a stranger. Third, the young 
of strangers will be more readily tolerated than older 
individuals. There can be no doubt that ants of dif
ferent colonies possess distinct odors, which become 
more diverse with the diversity of the two forms. 
These odors are the telltale, and it is they that make 
the ants intolerable to one another. The sense of 
smell is, therefore, the bar to the indiscriminate fra· 
ternizing of different colonies. 

But, as is well known, the antennre are the seat of 
the sense of smell. We have it, therefore, in our 
power to modify the life of these animals at our 
pleasure. If we remove the antennre, we also destroy 
the mutual animosity. Indeed, it is necessary to 
remove only the last few segments of the feelers, 
inasmuch as it is in them that the power of distin
guishing friends from enemies resides. The operation 
is neither difficult nor very painful to the ant, and has 
often been performed by various experimenters. Un
der proper care, the wound soon heals, and but for 

this slight loss, the animal is in 
much the same physical condition 
as before the operation. When 
placed together, ants of the most 
diverse origin can be made to live 
amicably. 

There is one other method of at
taining the same results which has 
considerable interest. Some twen
ty-five years ago, Sir John Lub
bock, now Lord Avebury, studying 
the question of recognition among 
certain species of ants, discovered 
that if the unborn young still with
in the cocoon be isolated, permit
ted to emerge, and then replaced 
into the old nests, they would be 
received as friends. Here, how
ever, his �xperiment stopped, and 
he just missed maldng the impor
tant discovery that if these newly· 
born individuals be placed together, 
even if they belong to colonies of 
deadly enemies, they would frater
nize as do the sisters of the same 
mother. This discovery we owe to 
Miss A. M. Fielde. 

The accompanying photograph is 
from one of Miss Fielde's remark
able mixed nests. You will observe 
side by side ants of four distinct 
species of very considerable divers

ity in size and structure. Under ordinary conditions, 
these individuals would fight one another to the death, 
but in this nest they lived for a considerable period 
without the least disturbance. They were often seen 
feeding one another, playing, and in all other respects 
behaving as ants of one family. 

A glance at the picture will show that all of these 
possess their feelers, and are not in any sense maimed. 
They were thrown together just before they had 
hatched. At that early period, they had not as yet 
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learned the odor o! their vwn nest, nor had their 
bodies developed the distinctive odor which later char
acterizes every individual of the colony. Placed to
gether within narrow bounds from the very beginning, 
the different ants soon developed an odor common to 
them all, or at any rate, one that each will tolerate 
in the others. 

It is likely that in some such way as this the mixed 
colonies in Nature arose. It would be necessary only 
that the newly-hatched young of two species living 
near each other be brought together through one cause 
or another. The young would soon learn each others' 
odors, and this would insure peace in their midst ever 
after. 

. .  ' .  

AN INTERESTING TYPE OF COW MILKER. 

A request was recently received from one of our 
readers for information regarding a cow milker pat· 
ented March 25, 1865. Our correspondent desired, if 
possible, to have one of these machines repaired. The 

VIEW SHOWING UNDERSIDE OF COW MILKER. 

fact that a cow milker of such remote date could sur· 
vive to this day and still be considered of practical 
value interested us. Although we failed to trace the 
present address of the manufacturers, we discovered 
that the design of the machine involved a very novel 
principle in pump mechanism. A photograph of our 
correspondent's cow milker is shown herewith, and 
the accompanying drawings are copied from the origi
nal patent granted to L. O. Colvin, of Philadelphia, 
Pa. One of the illustrations is a cross-sectional view, 
and the other shows the under side of the milker. 

The machine consists of an approximately rectangu· 

CROSS-SECTIONAL VIEW OF THE COW MILKER. 

lar chamber A. formed at each corner with an inverted 
cup B. Communicating with each cup is a teat tube 
C, formed of rubber, in which a spring is imbedded. 
Fitted into each cup B is a cup-shapEd valve D. The 
lower rim of each valve D is formed with a flange d, 
which rests upon a flange b formed on the cup 3. 
The valves D are fastened to rods E, and these 
rods are engaged by the arm of a spider F pivoted 
at G to the under side of the chamber A. Each cup B 
is formed with a port J, which leads into the main 
chamber, and between the cups B and their respective 
tubes C are clap valves H. To operate this cow milk€\" 

AN INTERESTING TYPE OF COW MILKER. 

the spider F is oscillated on the pivot G as a center, 
which serves to tilt the rods E to the position shown 
by the dotted lines. As the valve cups D are flexible; 
they wabble with the shafts E. and produce an alter
nate exhaust and compression in the cups B. In ap
plying this cow milker, the tubes C are fitted over the 
teats, and then the operation of the spider F serves 
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first to draw the milk into the cups B, and then, when 
the clap valves H close on the return stroke, to force 
the milk through the ports J into the chamber A, 
whence it flows out through the tube K into the de· 
sired receptacle. 

The particular advantage claimed for this cow 
milker by the inventor is that the four pumps while 
operating simultaneously act independently of each 
other, so that each teat may be milked completely dry. 
The inventor states that in cow milkers previously 
made a single pump was provided to 
draw the milk from the four teats of the 
cow; and when one or more of the teats 
became dry before the others, their 
shrunken condition permitted air to enter 
the pump, rendering the latter inopera
tive, and precluding the milk being ex
tracted from the other teats. For this 
reason he used four separate pumps, so 
that when air was admitted into one of 
the tubes, it would not affect the action 
of the other pumps . 

• • • •  • 
FOLDING IRONING TABLE. 

The ironing table shown in the ac
companying engraving should prove very 
useful in the household, owing to its 
stability and lightness, and also to the 
fact that it can readily be folded to occupy a very 
small space when not in use. The table top is of the 
form of the usual ironing board, and is supported at 
its large end by a frame section A. hinged thereto. 
The board is also supported midway of its length by 
a second frame section B. The lower end of section 
B is provided with notches adapted to fit over a rod 
projecting from each side of section A .  The notches 
in section B may best be seen in the view showing the 
folded table. Hinged to the upper end of section A 
is a section D which extends diagonally down to the 
floor below the smaller end of the board. To hold this 
section D in the desired position, a pair of bars C 
are hinged thereto at one end, while at the opposite 
end they engage the rod projecting from the lower 

FOLDING I RONING TABLE. 

end of section A .  A cross bar on section B rests on 
the section D to support the ironing board. When it 
is desired to fold the board it is merely necessary to 
unhook the bars C and disengage the bars B from the 
rod on section A .  when the sections will collapse to 
the pOSition shown in the illustration. In this posi· 
tion they are secured by means of a hook. The inven· 
tion also provides a sleeve board which is secured to 
the ironing board by means of a swivel bracket E and 
supported by means of a prop F which rests on a cor
rugated metal surface G. The sleeve board may be 
turned to any desired ang: e and may be easily re
moved or applied to the main ironing board whenever 
desired. Another attachment is a support for a flat· 
iron which is providp<l w ith a heel H adapted to en
gage one of a pair of socl,ets on the main 
ironing board. When the iron ing table is 
folded, the fiatiron support and the sleeve 
board are made fast to the under side of 
the ironing board. The form of the iron
ing board is such that ample space is al
lowed for the manipulation of skirts or 
other circular garments. The inventor of 
this folding ironing table is Mr. Aaron M. 
Springer, Box 688, Portland , Ore. 

-------.. __ .... ..... '-Oc.-- .----
EXTENSION TABLE . 

31 1 
lated beetion IJ. Each section IJ is formed of It series 
of bars of keystone form in cross section to permit 
them to swing toward each other when passing around 
curves. Fitted lengthwise between each pair of bars 
is a tube, and a series of springs serve to hold the 
bars against the tubes. Thus the bars are held in 
flexible hinged relation to each other. The ends of 
the extension sections B are guided on tracks C and 
E carried by the end sections . of the table. Both of 
the tracks curve down under the table top. The track 

ROLL-TOP EXTENSION TABLE. 

C runs above the track E. A flange F separates the 
two sections B when they are in their folded position. 
Stop pins are provided to prevent the parts from being 
extended far enough to withdraw the articulated sec
tions from their guides. A patent on this extension 
table has just been granted to Mr. Emory A. Fuller, 
27 Lombard Terrace, Detroit, Mich. 

• • • 
The number of fatal Alpine accidents during the 

past summer has been the highest ever recorded. 
Ninety accidents have occurred, resulting in eighty 
deaths and twenty-two injuries. About half the killed 
were guides, and thirty-one were persons spending va
cations in Switzerland. Three-fourths of the fatalities 
were due to falls over precipices. The others were 
due to snowstorms, avalanches, or lightning. 

• • • 
ATTACHMENT FOR TRACTION-OPERATED IMPLEMENTS. 

An attachment for farm implements, particularly 
harvesters, binders, and the like, has recently been 
invented, which provides means for operating such 
implements independently of the traction wheels. It 
consists of a motor, preferably a gasoline motor, of 
such design and so mounted that it can easily be 
attached to any implement. The motor is supported 
on a platform which is secured by U-shaped bolts to a 
pair of tubular members. By means of a number of 
U-shaped clamps, these tubular members may be 
quickly secured to the side frame members of the 
implement. The motor is provided with sprocket gear
ing, whereby it may be o·peratively connected with 
the machinery of the implement. No changes what
ever are made in the structure of the implement, and 
in applying the attachment, all that is necessary is to 
remove the chain from the sprocket gear carried by 
the traction wheel . and connect the sprocket gear "f 
the motor to the driving sprocket of the mechanism. 
The accompanying engraving shows the motor in 
position on a harvester and binder. The motor is 
inclosed in a casing to keep out dust and dirt. The 
casing may be opened to provide access to any part of 
the motor whenever desired. The engine employed 
is u comparatively small one, and its weight dO€3 
not materially incnase the weight of the implement ; 
but as it operates all the mechanism of the harvester 
and binder, the power required of the horses to draw 
the implement is reduced to a very material extel_t, 
thus. making it possible to operate the machine at a 
milch faster rate and with greater efficiency. If any-

In place of using separate leaves for ex

tending a dining room table a recent inven
tion provides an extension top something 
like the roller top of a desk which will fold 
under when the table is closed. The table ATTACHMENT FOR TRACTION-oPERATED IMPLEMENTS. 
may then be extended to any desired length 
by merely drawing out the ends. The construction is 
clearly shown in the cross-sectional view. It will be 
seen to comprise three sections, a central section and 
two end sections. The latter are adapted to fold 
against the central section running in grooves D. The 
top of the celltral section is formed of two stationary 
boards A, Connected with each board is an articu-

thing should accidentally happen to the engine, or the 
supply of fuel run out, the driving chain may be again 
applied to the sprocket gear on the traction wheel, and 
the machine operated in the same manner as befo.·e. 
A patent on this improved attachment has been 
granted to �essrs. G. O. Helvig and E. Danielson, of 
Dawson; Minn. 
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B.ECENTLY PATENTED INVENTIONS. 

Of General I ntere.t. 
REINFORCED CONCRETE JETTY.-W. C. 

COTTRELL, . Asbury Park, N .  J. The invention 
has for its object the construction of a jetty 
of reinforced concrete piles adapted to hold 
sand washed along the beach by the currents 
of the ocean and thereby to build up the beach 
to the desired height. Each pile is  provided 
with a tenon on one side and a groove on 
the · other, so that they may be driven to form 
a continuous wall.  

DI SPLAY-RACK.-F. H .  CORW I N, Riverhead, 
N. Y. The display rack is of novel construc
tion adapted particularly to hold display cards 
and photographs and to enable a particular 
card to be inserted Into or removed from any 
part of the rack without disturbing the other 
cards therein. The racks are preferably of 
double construction so that a double set of 
photographs may be Inserted In each of the 
several sections of each compartment. 

COPY-HOLDER.-E. B. DUKE, CookevlIle, 
Tenn. This copy-holder Is adapted to be ad
justed to typewriters of differen t makes. It 
will  rest securely In an upright or folded posi
tion, because the center of gravity of the copy 
rack holds the same In place. The rack may 
be turned laterally to different position s, and 
may also be adj usted to convenient heights. As 
the device wlIl fold it may be used In d rop 
cabinets. 

MARKING-GAGE.-A . SOI.011O:s", New York, 
N. Y. The object of Mr. Solomon ' s  Invention 
Is to provide an improved marking gage more 
especially designed for the use of carpenters, 
joiners, cabinet makers, and other mechanics, 
and is arranged to permit of conveniently and 
accurately laying out mortises and the like. 
The construction Is very simple and the mark
ers and the abutment bars may be quickly ad
jested to suit the work in hand. 

REINFORCEMENT FOR C O N  C R E T  E 
ARCHES .-M . A. ABBOTT, Chrisney, Ind. The 
object of this invention Is to p rovide a struc
tin'e easily and quickly assembled. readily bent 
to the desired form and furnished with mean s 
for holding It In place while concrete Is. ap
plied and Is hardening. The Invention also 
provides a reinforcement for arches comprising 
a single structure of metal bars which forms 
not only the arch but the spandrels, bal us
t rades, wing walls, and floor. 

MUFF-HOLDER .-L. W. Sco'rT. Boston,  
Mass. Mr. Scott has Invented a muff holder 
of a type resembling a huge safety pin. The 
main frame is  rectangular and is formed with a 
hanger. The lower bar of the frame Is a spring 
membpr which may be released from engage
men t with the frame at one end to receive the 
muff and then hookpd fast thereon. The holder 
Is curved horizontal l y  so as t o  preserve the 
proper shape of the muff. 

DEVICE FOR LAYING CONCRETE PAVE

MENTS.-G. W. and G. F. SW ITZER, Salisbury, 
N. C. By means of the device forming the 
subject of this Invention, it  Is possible to more 
rapidly "float" and trowel the su rface of con
crete pavemen ts and also to lay the surface 
off Into panels with ma rgin lines and beveled 
edges after the usual manner, but In consider
ably less time. 

DISPLAY-RACJ{.-R. Fl. l\f.\RT I :s" .  Davenport. 
Iowa. Means are herein provided for support
Ing any desired n u mber of samples of wall 
paper so arranged as to readily Indicate the 
�haracter of each sample and enable such of 
the Individual samples.  as may be desi red, to be 
displayed In combination with each other so as 
to show the general effect, as when samples of 
wal l .  border, and ceiling papers are displayed 
In Ilroper relation to each other. 

NOTE.-Coples of any of these patents will 
be furnished by M unn '" Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 
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�lh��t!,IS:�::k �::npi�::" ll ;rr:! h��r�� 
toned, I'D tight adJustable l,esriuj(8. All parts finished accordln .. to mi
crometer measurements aDtI are lottor-
1!�=��l.

e
·En�=: f!:!n \�a�lflb�p�� 

2-cyc1e, IIgbt weight, easy starting. 
Ca,h.an Botor Co., LIDeol., Neb. 

Axll\ box, car, H. C. McCarty • • • • • • • • • • • • . •  868,881 ' Elevator plants. means for o�ratlng hy-Bales. means tor changing the shape ot Bnd d II R C S It �-

compressing, S. J. Webb . . . . . . . . . . . . . . .  868,788 E rau c, . . m h . . . . . . . . . . . . . . . . . .  868 ,718 
Band cutter and teeder, W. A. True . . . . . . .  869,113 Ena"lellng• metal. G. M. Banning . . . . . . . . .  869 , 1 55 

Bar. See Splice har. nve op, W. S. Brown . . . . . . . . . . . . . . . . . . . 869 . 1 62  
Barrel F E Low 869 

Ann Envelop, H. Heifner . . . . . . . . . . . . . . . . . . . . .  869. 179 , • •  y . . . .  . . . . . . . . . . . . . . . . . . . . , .... " EEnvelop, postcard. J. G. Peppler . . . . . . . . . . 868, 804 Barrel asspmhllng machine, O. Schlmansky . 869,024 xcavatlng machine, R. Dalton . . . . . . . . . •  868.912 Beading or molding tool, A. Pellrln . . . . . . . . 868,803 Excavators, boom and rotatahle circle for Bearing, roller, F. Stratton . . . . . . . . . . . . . . . . . 869.217 E Karr & Rauch . . . . . . . . . . . . . . . . . . . . . . . .  : 869.092 BBedl1 hotdtom, J'I 
O. Wesner • • • • • • • • • . • • • • • . .  868.951 xploslve, J. B. Braunstein • • • • • . • • . . . • • • •  868, 6.'l7 e an speak ng tube, R. W. Lyon . . . . . . . 868,677 Explosive engine H M N 86 Bevel polishing machine, H. Lohmann • • • • • •  868.877 E I I 

, . , eer . . .  . .  . . . . . .  . 8.689 
BI I G J H b xp os ve engine, W. K. Basstord . . . . . . . . 868.834 cyc ", . . amac er . . . . . . . . . . . . . . . . . . .  868.658 Explosive engine, M. Fischer . . . . . . . . . . .  _ 868,978 Bicycle brake, G. Kukovac • • . . • . . . • • • . . . . • •  868.671 ExplOSive, nitro-starCh . J. B. Braunstein, Binder, F. B. Jordan • • . . . . . . . • . . . . • . . • • • • • • 869,090 868.636. 868. 6.'l8, 868,760, 86R.837, 869,051 Binder, loose leat. L. M. Morden . . . . • • . . • • •  868, 683 Explosives. electric Ignition ot, O. J. & A. Binder salls or tans, operating mechanism M. Lodge . . . . . . . . • . . • . . . • . . . • . . . . . . •  _ .  869,208 for, T. Lalt . . . . . . . . . - . . . . . . . . . . . . . . . . . .  868,788 EExPloslves, priming ot, L. Lheure . . . . . . . •  868,876 Bit holder, L. Ruegg . . . . . . . . . . . . . . . . . . . . . . .  868,812 yebolt bending and swaging machine, W. �l'nd-slo�i C. L. 

h
K
I 
oenlt . . . . . .  

R
· . . . . . . . . . . . . 868,873 G. Shults . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869 . 1 07 ue-pr n ng mac ne, . M. ash . . . . . . . . .  868,884 Fare Indicator. H. Dunholter . . . . .  868, 767, 868, 849 Boat cleat. yielding, F . A. Blerle • • • • . • • • • •  869, 130 Fare Indicators, transmiSSion gear for H Boller satety device, steam, C. Letter! . . . . .  869,000 Du h It ' . 

Bomh tor usp In metallurgical operations, n o el' . . . . . • . . • . . . . . . . . . • . . . • . . . • . .  868. 766 
J. O. Bardlll . . . . . . . . . . . . . . . . . . . . . . . . . . .  868.904 Fastening device, C. E. Cashmore . . . . . . . .  869.059 

B k If Idl I H P Feed water beater. T. M. Monahan . . . . . . .  869.212 00 , man 0 ng sa es, • • Brown • • . • . .  869,054 Fence clamping device. wire. J. A. Clements 868.644 �oo�
h
fr

d
muslf �af

y
tur;er, H. Alrlch . . . . . .  868.903 Fence tie, E. J. Bower1lnd . . . . . . . . . . . . . .  868. 635 

B:ts '!..n"J' sh�es 
. 
an�r ih� ' iik�: ' ·�ppj,rj,i�s 

868,746 Fencing tast .. nP'· for concrete posts, wire, 
for applying wax to. G. H. Harlow . • • • .  868,923 F 

E. U. Down . • . . . . • • . . . • . . . • • . . . . . . . . .  8611. 1 ;{7 
Bottle attacbment, G. T. Trommald . . . . • • • .  868, 824 ertlllzer sp'"eader, J. O. Linden • • . . . . . . .  868 789 

B ttl 1111 bl C H St 869 2 Fiber cleaning machine, C. G. Sargent . . . .  869:944 
Bgttl: ' .�g�j,��. �. 'iiookham . . .  

o
.�� .:.: : : : : : : :  868:7g� Fig bars and similar articles, machine tor 

Bottle top, W. S. Ayling . . . . . . . . . . . . . . . . . .  869,154 cutting, A. S. Calrncros . . . . . . . . . . . . . .  869,057 
Bottles or tbe like, cork tor stoppering, H. Filament and proce ••• Incande.cent, McOuat 

W. Dawson .. . . . . . . . . . . . . . . . . . . . . . . . . . . 868,914 & Lorenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869,013 
Box, J. C. Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . 869,156 Filament for Incandescent lamps, McOuat & 
Bracelet joint, N. C. Wallentbln . • • • • • • . . • • 868,734 Lorenz . • • • . . . . . . . • . . . • . . . • . . . • . . . . . . . .  8611.0 1 2  

Brake mecbanlsm. P.  X. Beaulieu • • • • . . • • • •  869. 1 57 File, hill, R. Rubens • • . • . . • • . . • • • • • • . . . . .  868,81 I 
Braking apparatus. P. H. Grllfln . . . . . . . . . . . 868, 777 Filing system, J. A. Bexel1 . . . . . . . . . . . . . . . . 868$l5 
Bridge whist apparatus. F. B. Hurd . . . . . . . . 868.928 Filter. water, J. E. young . . . . . . . . . . . . . . . .  868.828 
Broiler, gas, J. A. Barrett . • • • . . . • . . • • • • . • •  868.753 Filtering apparatus, M. B. Lukens . . . . • . . .  869. 188 
Brush, pneumatic, J. E. Schlldle . • . . • • . . . . •  869.023 Fire alarm, electric. J. A. Obe.ter . . • • • . . .  869.01 4 
Buckle, A. F. P. Stenzy . . . . . . . . . . . . . . . . . . . .  869,030 Fire escape, R. Zube . . . . . . . . . . . . . . . . . . . . . .  869, 1 51 
Buggie., side track draft Ilttachment fo.', Fire shield, J. W. HUll. Sr . . . . . . . . . . . . . . . . 868,927 

W. Grono • . . . . . . . . • . . • • . . . • • . . • • . . . • . .  869,079 Firearms and cannon with deepened grooves, 
Burner, llcGee & Gallagher . . . . . . . . . . . . . . . .  869,101 barrel tor portable, C. Pulf . . . . . . . . . . .  868 .938 
Blltton, collar, F. D. Small • • . . . • . . . . . . . . . •  868,716 Fitting and clean out. testing, P. J. McGinn 868.936 
Button, tastenlng, P. MacGregOl· . . • • • • . . . • . 868. 791 Flagstaff. W. A. Reid . . . • . . • • . . • • . . . . . • .  868, 942 
Calendar, H. A. Marshman . . . . . . . . . . . . . . . . .  868,878 Flask guard. A. Bruebach . . . . . . . . . . . . . . . .  868. 963 
Calipers, A. Thom.en . . . . . . . . . . . . . . . . . . . . . . .  868,896 Flood gate, S. S. Brown . . . . . . . . . . . . . . . . . .  8611. 1 61 
Can capping machine, E. J. dudge . . . . . . . . . .  869.091 Flue stop. G. A . Higgins . . . . . . . . . . . . . . . . . 868. 600 
Can closure, E. Eckart . • . . • • . . . • . . • • • • . . . • .  868,850 Flume gat .. . F. 111. Huntoon . . . . . . . . . . . . . . .  868.86.'l 
Ca n  closure. J .  A. Fleming . . . . . . . . . . . . . . . .  869,076 Flying mach ine , ,T. D. Pursell . . • • • . . . . . . .  869.01 9 
Can-head cutting machine, M. J. Ferren . . . .  869.075 .'o .. ming d Ie . H . � . AlIlI"ecbt . . . . . . . . . . . . . .  86R. 9f12 
Can lifter. C. �'. AllIne . . . . . . . . . . . . . . . . . . . .  869.152 Fnrnace, E. F. Price . . . . . . . . . . . . . . . . . . . . . .  868,808 
Cans, ('lOSing, 1. Dieckmann . . . . . . . . . . • . . . . •  868,916 "'U l'DRCe charging devices, means for con-
Canopies, Ilwnlngs, etc. , supporting frame trolling the operations of bla.t. B. R. 

for, R. A. Cox . . . . . . . . . . . . . . . . . . . . . . . . .  869,061 Shover . . . . . . . . . . . . . . . . . . . . . .  �· . 868 ,71 1 , 868.71 2 
Car brake beam, ,·allway . S. A. Crone . . . . .  868,909 Fusp, electric line, F. B. Cook . . . . . . . . . . . . . .  869,060 
Car brake, railway, S. A. Crone. "'uses for mines. manufacture of, L. Lheure 869,210 

868,908, 868.910, 868.970 Ga .. hage receptacle container. C. H. Stephen-
Car coupling. W. Schurr . . . . . . . . . . . . . . . . . . . .  868,708 son . . . . . . . . . . . . . . . . . . 868, 820. 868, 82 1 ,  86R. R9� 
Car door lock, sliding. F. C. Hodgdon . • • • .  868,859 Garm" n t  supporter, S. E. West . . . . . . . . . . . .  868, 8911 
Car tender, H. C. Jordan . . . . . . . . . . . . . . . . . . .  869, 183 Ga rment. waterproof, B. C. Hathaway . . . .  869. 1 77 
Car fende.·. str .... t, C . O. Conner . • • • . • • • . • . .  868.845 Gn s  hnmer, Inverted, T. F. Kent . . . . . . . . .  868,990 
Cal', rallwuy , llartln & Dart . . . • . . . • . . . . • • • •  869,210 nll �  l Ul I'IIN·. oxyhydrogen, Drager & Scbro-
Car replac..... E. C. Waldorf . . . . . . . . . . . . . . .  869,034 del' . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  8611 .071 
Ca r  sea t ,  II. Witte . . . . . . . . . . . . . . . . . . . . . . . . 869, 1 22 Ga s  g .. n" " lI t  . . .. . Davis & Bl reh . . . . . . . . . . . .  868. 1'147 
Car standard . E . L. Peterson . . . . . • . . . . . . . . .  868,805 Ga. g .. nerator. acetylene, C. W. Holm . • . . . .  8G8.9S!! 
Car wheel and attaching same to axles, 1. Ga s  g't'nerators. C'srbld feeding device for 

W. Latche.· . . . . . . . . . . . . . . . . . . . . . . . . . . . 868,875 acetylene, A. Davis . . . . . . . . . . . . . . . . . . .  868.848 
Cars. means tor varying the torce of coun- Gas, making. D. A. Short . • . • . . . . . . • . . . . .  868, 7 1 0  

terwelghts for hoisting skip, A. E. Gas retort charging and discharging appa-
Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,639 ratus. Flddes & Aldridge . . . . . . . . . . . . .  868,85:! 

Carbld and making same, massive boron, S. Gases. mpa n s  for producing and distributing 
A. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869, 1 14 combustible, III. V. Smith . . . . . . . . . . . .  868,71 7 

Carbu .. et .. r. W. C. Schneider . • . . . . . . . . . . . . .  868,707 Gea ,·l n g. t ransmission , R. M. G. Phll-
Card holding or exblhltlng device, S. R. lips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869. H� 

Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,998 Gin cylinder, C. B. P. Carver . . . . . . . . . . . .  868,965 
Card, transpR l"ent faced IIl1ng, J. A. Bexell. 868,758 Glass, method and macblne for making wire, 
Carding machine, C. I . Kjng . . . . . . . . . . . . . . . .  868,991 A. Shuman . . . . . . . . . . . . . . . . . . . . . . . . . . .  868.713 
Carpet cleaner, E. T. Williams . . . . . . • . . . . . . 868,901 Golf club, D. 1I1yles . . . . . . . . . . . . . . . . . . . . . . .  868.687 
Carpet stretcb ... · And tack hammer, com- Governor, Ammermann & Lohse . . • • . . . . . . .  869.041 

hlned, D. I,. Ervin . . . . . . . . . . . . . . . . . . . . .  868,852 Governor. centrltugal . V. G. Apple . . . . . . .  868.750 
Carrier. See Mall car,·ler. Grain tally, H. H. Warren • • . . . . . . • • . . • • .  869,150 
Cartridge. C. A. Bailey . • . . . . . . . . . . . • . . . • • •  869,046 Grate, rocking, G. C. Andrews . . . . . . . . . . .  868,832 
Cash register. W. R. Helnltz . . . . . . . . • • . . . .  869, 084 Grave marker and protector, J. B. Reese, 
Casting •• Int"rnal chilling apparatus tor hol- et 01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,810 

low. J. Butler . . . . . . . . . . . . . . . . . . . . . . . . . .  869,205 Grlmllng balls. E. G . HolTmann . . . . .  868,860, 868.926 
Cateh ba.ln., receiving head tor, A. W. (lrlndlng machln .. . C. H. Norton . . . . . . . . . .  8611. 1 94 

Kurz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,672 Grinding machine. G. W. Conklin . . . . . . . . . .  869 . 218 
Cbalr, R. S. Buch . . . • . . . . . . . . . . . . . . • • . . . • . .  868, 640 Grip handle tor Implement., J. C. Ross . . .  869 .2 1 :l 
('b a l l'  with extenolhh' foot rest, W. J. ·Arm- Gun lock. W. d. Molloy . . . . . . . . . . . . . . . . . . .  868,681 

strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,63.'1 Handle support. I. J. K n a pp . . . . . . . . . . . . . .  868,669 
Checkrein device. yielding. W. J. Armstrong 868,833 Hanger. Rep Eav('o trongh hanger. 
Cbeesp cutter, C. III. Hansen . . . . . . • . . . . . . . .  868,660 Harrow, chain, J. Datson . . . . . . . . • . . . . . . .  869.065 
Chrome yellow, manufacture of, P. D. Harvester, potato, 1'. Plllte . • . . . . . .  869,103. 869, 1 04 

Potter • • • . • . . . . • . . . . . . . . . . . • • . . • • • . . . .  868,807 Harv .. ster.. grain lifting device for, W. 
Chnrn. A. O. Martin . . . . . . . . . . . . . . . . . . . . . . .  869,1 89 Webber . . . . . . . . . . . . . . . . . . . . . . . .  · · ·  . .  · ·  868,Ta!l 
Clay cutte.·, T. Major . . . . . • . . . • . . . . . . . . • • . .  869,098 Harvesting machine, broom corn , Curl & 
Clock, self-winding electric, A. F. Poole . . . .  868.696 Huddlestun . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.()Il� 
Clock. and the like, motion work tor, H. Heating turnace, H. A. Denzln . . . • . . . . • . . .  868 ,97� 

V. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,872 Heating system, low pressure Ould, E. H. 
( ' loth splitting and rewinding machine, S. B. Gold . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  868,7i2 

Cohen . • • • . . . . . . . • . . • . . . . . . . • . . . . . . . . . .  868,761 Heating system s .  px pRn.lon device tor hot Cock stoP. J. B. Bell . . . . . . . . . . . . . . . . . . . .  868,756 water, M. C. Honeywell . . . . . . . . . . . . . .  868 .862 
Cock, time controlled gas. H. W. Harris • •  868,081 Hemp brake, F. T. IIIR rtln . . . . . . . . . . . . . . .  869 . 0 "4 
('oi l ,  variable reactive. R. E. Barker . . . . . .  868, 752 Hinge. splf-closlng. G. A . Datscheg . • . . . .  868.97!! 
Coin controlled apparatus. slot and slug tor, Hol.t. C. O.  Conner . . . . . . . . . . . . . . . . . . . . . . .  868.844 

Lloyd & Brasch . . . . . . . . . . . . . . . . . . . . . . . . 869,096 Hoisting and conveying apparatu., H. H. 
('ollar and culf, lady's, U .  S. (lox . . . . . . . .  868,846 Gulfln . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  868 ,984 
Colot's, making phosphorescent, W. 1. Ham- Horse releas(lor. G. W. Smith . . . . . . . . .. . . .  86..Q . l f)O 

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,779 Hoisery and the· manufacture of tbe .ame, 
Compasses, drafting, d. D. Ward . . . . . . . . . .  868.735 R .  W. Scott . . . . . . . . . . . .  , . . . . . . . . . . . .  . 
Composite pipe. E. 1\1. Johnson . . . . . . . . . . .  868,785 Hub, wheel , W. S. Oswald . . . • . . . . . . • • . . .  
Computing maehlnes and the like, tabulating Hub wr�n�b . E. n. O ' Donnell . . . . . . . • • • . . .  

attacbmcnt for. D. W. Shlek . . . . . . . . . .  868,709 Hydrant. F. G. Midgett . . . . . . . . . . . . . . • • . .  
Con('rt'te blocks, machine for making, W. I'. Hydrocal'hon burner, W. H. Wnhelmy . • . . .  

Tubeslng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,730 Hy!lrocarbon enjllne. Brons & TImmer . . .  . .  
('onc" ete building block, H. S. Brewington • •  868.838 Implement bandle. d. C. Ross . . . . . . . . . . . .  . 

868.81 5 
868.801 
868.88.1 
86R.794 
868.955 
868 . 8311 
869 . 21 ;; 

Concrete, manufacturing, W. D. Crow . . . .  868,762 Impregna ting tanks. tie car for, T. H. 
Concrete structure ,  reinforced, G. M. Graham 868,921 Stagg . . . . . . . . . . . . . , . . . . . • . . . • . . . . . . . . .  869,028 
('on crete Willi mold, 111. J. Demorest . . . . . .  868, 764 Imp" Pjln a t l n g  tanks, tie car tor, Stagg & 
COl'll .eparator, W. A. Werckle . . . . . . . . . . 868,898 Armach . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . .  869 .02!1 
. Cornets, etc. , water trap for, J. H. Vlol . . .  869.03!! Ineuhator, A . M uslol . • . . . . . . . . • . . . . • . . . . .  868. 686 
( 'orset stay. J. R. Dean . . . . . . . . . . . . . . . . . .  868.763 Indicator safety device. KI.er & Prince . . . .  8611 .00:1 
('oueb, suspension, J. B. Patterson . . . . . . . .  869. 1 42 Indljlo. etc . . m a kln". H. Belart . . . . . . . . . .  MR. 71i:' 
(' rate, hanana. A. Lombardo . . • . . . . . . . . . . . 868.790 Insed h·ap. �I. E. G ropp . . . . . • • . . . • • • • • • .  868,778 
('rate, collapsible, P. E. Boyd . . . . . . . . . . . •  868 . 1 34 Insula ted metal cross tie, A. C. Dinkey . • • .  86R . Oli1  
Crate.  shipping merchandise, S. G1wowsky . .  868,980 In.ulato.·, W. J. IIPvlne . . . . . . . . . . . . . . . . . . .  869 . 1 6!l 
Crutch, W. Autenrieth . . . . . • . . . . . . . . . . . •  869, 128 Insulator, clamp. Pollock & Werd • . • • . . . •  869.01 R  
('urtaln fixture, D. E .  Bonner . . . . . . . . . . . .  868,759 Internal combustion engine, H. Dock . . . . . .  868.7M 
('urtllin pole attachment. W . •  T. Adenhllrt . .  868,829 Internal comlmstion engine , O. Roberts . •  8611 . . .  2 1  
Curtain stretcher. III. A. Smith . . . . . . . . . .  869,026 I roning board. S. J. K ling . . . . . . . . . . . . . . . .  �6II . 1 �4 
Curtains. machine for cutting Oexlhle roll , Ironing machine. W. E. Andree . • • • . . . . . .  868.000 

J. Gramelspache.· . . . . . • . . . . . . . . . . . . . . .  868,656 lronlnjl machines, bosom board for, W. E. 
C nrvpd surfaces, adjustable form for, 1. Andree . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . .  

E. Wood . . . . . . . . . . . . . . • . . . . . . . . . . . . . •  869,036 Joint former. R. M. Corcoran .  reissue . . . . •  
Cusblon tastener, J. L. Heifner . . . . . . . . . • . .  868,66.1 Keg wa.her, beer. G' E. R. Rothenbucher . .  
Cutting tool, J. F. lIIagnuson . . . . . . . . . . . .  869,002 Key. E. A . Rlran.s . . . . . . . . . . . . . . . . . . . . .  . .  

868.95!1 
1 2 . 70:1 

86!1.n?2 
868.MR 

Cutting tool, J. C " yer . . . . . . . . . . . . . . . . . . . . 869,063 Knltt . .  !l fllhrlc and making same, H. Swln-
Dam jlates, device for hoisting Bnd dropping, glehurst . . . • . . . . . . . . . . . . . • • • • . . • . . • . . . .  86R.R22 

W. Moriarty . . . . . . . . . . . . . . . . . . . . . . . . . .  868,796 K noh lock, door. E. A . Hlne . . . . . . . . . . . . . . 868.92;' 
Dental Instrument. W. (l. Wolford . . . . . . . .  869,0:15 Lahpl i n jl mll ehl ne . hottle, J. H. Wendt .  . . .  86R . 74 1 
IIPntal plate. G. W. Morgan . . . . . . . . . . . . . . . .  869. 1 91 Ladder • . T. S . Bilker . • . . . • . . . . • • . • . . • • . . .  8SII.On 
Dental work, crown pin tor, H. D. Bult- La!lder. J. R. Tm .. y . . . . . . . . . . . . . . . . . . . . .  869, t t 1  

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,004 I.R!l!lN· and table, combined step, J. B. 
Display bin for counters, etc. , C. M. ThUl'mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868.82� 

Herr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868.986 Lamp. gasoline pr�ssur ... N. S. Bea vers . • . .  86R.9H2 
Display stand. A. E. Brown . . • . . . . . . . . . . .  869.053 L u m p .  mln ... ·'s. P.  Bi rch . . . . . . . . . . . • . . . . . .  869,049 
Dltcblng machine, til .. , Poulter & Munson . 868,937 LAmp tpsting apparatus. m ln .. r's satety, E. 
Ditching macblnes, cleat'lng wing for, W; C.  Dllvles . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  

Umstead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869 , 1 1 5  I,a oting ph.� .. r •• (' . R. Pa '·.on" . . . . . . . . . .  . .  
869.0611 
868.695 
868.975 
868.956 

Door fastener. sliding. R. T. Stone . . . . . . . .  869.202 Lnt�h lock • •  ' . W. I1,·e •• el . . . . .  ' . . . . . . . . .  . . 
DoOl·s. control of motor operated, D. W. Lath holtpt·. jlnng. ( ' . W. Willett . . . . . . . . .  . 

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868, 723 Lea th" r e " lm"lng A mI el9mplng macblne, C. 
Draft equalize.'. O. H o l m  . . . . . . . . . . . . . . . . .  868,861 E. Alhl'lJrht . . . . . . . . . . . . . . . . . . . . . . . . . .  800.040 
Draft rigging, W. I,. De Remer . . . . . . . . . .  868.91 5 L�AtI . ..  l'. mac'hlnp for hulTlng strips of, R. 
Dredglnll apparatu •. T. R. Goth . . . . . . . . . .  868. 774 K. Joh n.tome . . . . . . . . . . . . . . . . . . . . . . . . . .  868. 667 
Dust pan. W. R. Rleh · . . . . . . . . . . . . . . . . . . .  868,887 Leather wOl'k l ujl machine. E. E. Chain . . . .  86R. 842 
Dust pan and crumb tray, dust proot, L. LIght sw i t ch .  a u tomatic.  II.  E. King . . . . . .  868.87CJ 

Prideaux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869 , 1 97 Ligh t n ing a .· '  .... IN·. (' . I . Rt . .  "klng . . . . . . . .  86R.O:11 
Dypfng y a l'n cops, apparatus for, J. F. Liquid cooler. A .  .Tt'llsen . . . . . . . . . • . . . . . .  869.0S9 

Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868.699 Liquid trail. M. Goldf�ln . . . . . . . . . . . . . . . .  869, 174 
Dynamo. self-exciting alternating current, LiqllhlR a m I  gOS<'R. nntomn tir fl o w  regulator 

111. Latour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869,185 for, J. H.  G .... gory. et a l . . . . . . . . . . . . .  868. 770 
Eaves trough hanger, W. E. Patchin . . . • . .  869, 1 95 Liquids umler prl'sonrp. dev,,".. for Hlllng 
Egg 'VI'apper, III . E. Brown . . . . . . . . . . • • . . .  869 , 1 60  and chRrgl n g. W. F. Ku."nlll lll , Jr . . . . .  868.0!l1 
Egg. and other commodities, mechanism for Loek • •  J. K�s.ler . . . . . . . . . . . . . . . . . . . . . . . . . .  868 . R07 

dispensing, Almstrom & Christenson . . . . . 868.632 Lock, Vol gbt & CAlpy . . . . . . . . . . . . . . . . . . . .  868 . 897 
Electric control .ystem, R. P. Jackson . . . .  868.920 Lock. 1'. II . • J. & 1'. K rnl!le,· . . T '· . . . . . . . . . .  868.1197 
.;lecl1·lc controlling syst .. m, R. P . •  Tackson . •  86R.R64 Lo�k I1ml latch.  .T. I 1 l 1 t , .old . . . . . . . . . . . . . .  86R. 7�2 
.;Iectrlc knife switch. O. Rotben.teln . . . . . .  RflR.7!14 Lock I1nd latch . cUlnblne!l .  I,. I I .  Mnlli k l n  . . 8foS.OR5 
Electric machine. !lynamo. 111 . Pfa Usch .. r . •  860 . 1 02 Locomotive Ill"n ke. mil ... . . T . Jo'. 1·'lynn . . . . . . 869,077 
I"�lectric motor. O. 11. & A. F. Plepel· . • . • . .  RGR.806 I�ncnmoUvPR. (,t1Rhluulng H I.plhl l l f·(' fol'. ""' . 
Electric switch . C. S. Hili . . . . . . . . . . . . .  ""8 .781 Dalton . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  808,!l1 !! 
Electrical connector, F. H. Aye r . . . . . . . .  '08.751 Loom till l ll� dt·tp(· t l n g'  mf'('h a l l l�lU , E. �.  
Electrolytic metallic deposits, bath tor 0" · Stlml.S.,n . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  SfoS. 9.j7 

talning, L. Trunkhahn . . . . . . . . • . . . • • . •  868,729 LOODl for wpuvlng rllPnil1t ' .  '1'. Ii". & A .  
Electropneumatlc channeler. A. H. Glhson, Naylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RI1�.6�N reissue • • . • • . • • . .  0 • • • •  0 • •  0 0  • • • • 0 0 • •  0 0 0 .  12,704 Loose leaf rt'gJster and (,llbJnet, E. A. I�"II ('t>r 8Hf.l. ] :m Elevator. See Water elevator. Lubricating pad, O .  W. SPvP l"IIs . . . . • • . . . . . . .  8o.�. Rt 6 
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Lum�Ide '?���.t��.t�:� . .  ?� . . ���I.fi.C.I��'.8�·,l1l 869,117 I S O R E T H R· 0 A T  ' Mall bag catcher, station, . W. E. Blount . , 869,132 To prove the Efficiency of 

3 1 3 

TH E 
SAWDU ST 

T E L LS 

Mall carrier, G. C. W1111s .. . . . • • . . • • . . . . . .  869, 121 I Marine table, electrically operated selt·level· 

d ne 
. Mea����, ��p!:' la��a/lI�t ' : : : : : : : : : : : : : : : :  :g�:r�� I , �ozo Measuring device, L. B. Clark . . . . . . . . . . . . 868,641 . 
Measuring Instrument, C. Schelbenstock, 

Fils . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  868,813 1 
Mechanical movement, W. A. Wright . . . . .  869,038 
Mimeograph , fiat, M. Klaczko • • . • • • • • • • • •  869,095 
Miter box, L. R.  Bender . • . . . . . . . . . . . . . . . .  868,634 

Th S ff ' 11 d Moistening device, strip, M. C. Browne . . . .  868,840 to Sore roat u erers, I W1 sen 

from a Simonds Saw is 
fine, clean and even-no 

shreds or strings. That is 
because the even temper, accur

ate workmanship, and perfect setting 
and sharpening of a Simonds Saw 
cause every tooth to cut the same
making a smooth continuous cut. 

S IMONDS SAWS 
Are the Best and They ARE the Best 

The wonderful evenness of temper, and the 
remarkable edge-holding quality of Simonds 
Saws are due largely to the fact that they are 

MADE OF S I MON DS ST E E L  

the best saw steel in the world, made i n  a 
Simonds Steel Mill, exclusively for Simonds 
Saws. Expenence and workmanship com
bined with this exclusive material give the 
perfect result. 

The skilled artisan wiII insist on having 
a " S i m 0 n d s . . .  
Your hardware deal· 
er should promptly 
supply you with a 
Simonds Saw of any 

• 0 style, point or size. 
Look for this trade ",ark If your dealer does 

etched on i!1Jery saw. not keep T h e  
Simonds. us know 

send us his name and address_ 

Send fo r " S i m onds Culde " 
M a i led Free 

This booklet will tell you about Simonds Saws and &:ive 
other information of real interest and value" .. 

SIMONDS 
CHICAGO NKW ORLUJfS 

MFG. CO., FITCHBURG, MASS. 
S"N FJuNCJICO N.w YORK POBTLAJrD S&41TLK 

BLAKE T U B E  FL U X  
For SOLDE R I N e  

Full 
Size of 
Tube 1" x 5 "  

Mold. See Concrete ' wall mold. One 25 Cent Bottle Free ��������s ��J�in�' c�· -::
u
����� . :  : : : : : :  : : '. �::�� to anyone mentioning this paper 

Molding machine, F. J. Geehrlng . . . . . . . . .  868.979 and sending 10 cents to pay postage ����' ;rl�er���
n
� .

. 
M�N��i '  : : : : : : : : : : : : : : :  �:;U;� and packi?�. ?ydrozone is a harm-

Motor, Thomson & Schwamberger . . . . . . . . . . .  869.109 . less germ1c1de, 1ndorsed and success-Musical Instruments, expression mechanism I fully used by leading physicians. Not 
Nap��� 'l:'�{d���Yb�

g
i>.

G
S�th

D
���� . : : : : : : : : : :  ��,� genuine without my signature on 

Nickel from ore, recovery of. Ehrenfeld & label . Ask for Booklet on Treatment 
Non�!�jl'abi� ' b;'�: . A:: F.i: \vli��n : :  : :  : : :  : :  : : :  ��J�: of Diseases. Sold by Leading Drug-
Nozzle, C. W. Skinner . . . . . . . . . . . • . . . . . . . . .  868. 7 1 5 gists, Nut lock, H. T. Fowler . . . . . . . . . . . . . . . . . . .  869 , 173 Nut lock, J. F. Sandrock, ot al . . . . . . . . . . . . 869 . 1 98 
Nut locks, tool for locking, J. 1. Amrhein . .  869, 1 53 
011 can, W. B. Orton . . . . . . . . . . . . . . . . . . . .  868.6.'11 
Ore concentrator. J. Algert . . . . . . . . . . . . . .  868.830 
Pa!l holder, milk. I . Otis . . . . . . . . . . . . . . . . .  868,692 
Paint, Wykolt & Rishel . . . . . . • . . . . . . . . . . . .  869 , 1 23 
Paint remover and making the same. F. X .  

Govers . . . . . . . . . . . . . . . . . . . . . . . . .  868,920, 868.17R 
Paper clip. J. H. Alter . . . . . . . . . . . . . . . . . . .  868.747 
Paper holder and cutter, roll, W. C. Deu· 

berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869,069 
Photograph holder. C. R. Tibbetts . . . . . . . .  869, 1 10 
Plano playing attachment, electrical, J. 

Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861'!, 740 
Pipe , J. A. Snoddy . . . . . . . . . . . . . . . . . . . . . . .  8118.819 
Pipe coupllng, W. W. K!1patrlck . • . . . . . . . .  868.869 '  
Pipe coupllng, C. R. Schmidt . . . • . . . . . . . . .  R6.9. 1 06  
Pipe hanger, H. M .  Parks . . . . . . . . . . . . . . .  868,694 
Pipes. automatic coupling for brake, C. A. 

Marshall . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  869 .003 
Plane, extension. J. V. Petruslch . . . • . . . . . .  869,016 
Planter. J. T. Gantt . . . . . . . . . . . . . . . . . . . . . .  869.07/l 
Platen. H. H. McIntire . . . . . . . . . . . . . . . . . . .  869, 1 92 

� 
Chemist and Graduate of the " Ecole Centrale des 

Anes et Manufactures de Paris " ( France) 

Dept. V, 63 Prince Street, New York 

THE NuIite X-r; Lamps 
For lIome, Store and Street 

w. also manufacture Table Lamps, 
Wall Lamps, Clumdeiiers. Sued LamPI, Etc, 100 Candle Power 
.even hoors ONE CEl'iT. No 
Wlcb. No Smoke. N o  Odor. 
Aboolutely oaf.. THEY SELL AT SIGHT. 
Ezr:lualve territory to good a,tenta. �wrtt.e for 
catalogue and prica. Chicago Solar Llllht Co. Dep' G. Chicago Plow drag attachment . J. E. Burton . 869,056, 8R9 .1 36 

Plow fenMr. J. C. Skidmore . . . . . . . . . . . . . .  868, 7 1 4  AND THE RADIO-ACTIVE 
PI°'i,;'aehfne o���r 

pr�g�:il�
I
:�

r
�� i:.\'���� ... �t .• : 86.q. 8�1 Substances. No better or clearer BclentiDc account has 

������
t
!�f:t�

d 
,,:�\�'b'. t

ll
�. ��:::�

d
���� : : ��:��l · �er�fh�t��:��ie�ii��l:?£���a:J;1u"J:::�r;�i��� Pole changer. VI' .  H. Cotton . . . . . . . . . . . . . . 8118.968 active substances. Price 10 cents. by mall. Munn & Co., Post protector, T. B. White . . . . . . . . . . . . . .  868,953 .  861 Broadway New York City and aU newsdealers Potassillm compounds, producing, R. H. I '  

. 
Pow���:�mi��'';k�I�S�:'''}: ·W: 'G��ti�� : : : : : :  �3g:gl� · 

yDO
OU SHAVE YOURSELF? Power from flowing wstP-f, means for ob-

tainIng. R. McLaughlin . . . . . . . . . . . . . . . . .  RAA.7!lR 
Pressure rpgulator, abutment, I .. . Knoch 1 .  . . .  868. 9�5 
Prfntpr's brass rule corner, H. O. Barth . 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868.7�4 
Prlnt�r's composlnl!: stick, M . .T.  Lynch . .  , .  868. 1l76 
Printing a reproduction of the grain of 

wood, machine for, A. Sutton . . . . . . . . . .  869 . 1 41> 
Printing machine. J. L. Firm . . . . . . . . . . . . .  868, 855 
Printing machines. associating, foldln)r. aud 

delivering mechanism for, J. I,. Firm . . 868 .85 4  
Printing machines, associator and folder tor. 

Then get a brusb, the hal11l of which wfll ....,. come out. 
Our new Ever) •• tfn« 8havln8' Bru�h has the hairs 

cpmented and set In an aluminum ferrule by our pater.t 
process j guaranteed perfect for tb�e yean. 

.d tIftCI lwwM/rH "a A1I,le .\ai, com4f ma. 
8��:I�!

A
f�; hr:lel��

r
::i�r;, ��

r 
oft��a!hf. i��::-h afu� 25c 

Comple-te eatalolr on home ehavla .. Free 
lIome Barber Suppl1 Co., 108 E • • ad'so. St., Chh�ago 

J. L. Firm . . . • . . . . . . . • . . . . . . . . . . . . . . .  868.91 8 - ---. ------
Printing on boards, machine tor, H. W. L E N S E S Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8!\8 .1184 
Printing press cutting and folding dev!ee. 

J. L. Firm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868. R�6 
Printing press, hand. T. F. Wales . . . . . . . . 8118.8211 
Propulsion, marine, F. C. Benning . . . . . . . .  869.048 
Protractor. course. J. F. Cole . . . . . . . . . . . .  868.906 
Pulp shaping machine, A. Komp . . . • . . . . . . . S6I!.!l1l9 
Pump, Ross & Morton . . . . . . . . . . . . . . . . . . . .  868,703 
Pump. 011 dispensing. H. S.  Gordon . . . . . . . . 8118.0Rl 
Pump, pneumatic. H. C.  Reames . . . . . . . . .  8118 ,939 
Pump, rotary, R. M. Blackmer . . . . . . . . . . .  869 .050 
Pump valve. suction, J. E. Martin . . . . . . . . 868 ,680 
Punching machine, jacquard card, A. M. 

Puzzle, R. M. Roessner . . . . . . . . . . . . . . . . . . .  868,702 
Quilling, spinning. and other textile mao 

Beside. makin&, all  kinds of PHOTOGRAPHIC LENSES 
we manufacture to order lenses of every description. includine 
stereoscope. surrical instrument. lantern lenses. maenifyine 
mirrors. etc. Write for estimates and samples. We make 
3 S different styles and sizes of 

PHOTOGRAPHIO SHUTTERS 
and our factory is especially equipped to manufacture fine 
small metal articles of all kinds. furnishinr the dies if de-
sired. Estimates on application. . 
Wollensak Optical Co .. 292 Central Ave., Rochester, N. y, 

Scheid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86!l.21 R I 
chlnery, drivIng device for. W. Gregory. 868,982 :-____________________ � 

Radiator. steam. W. Andrews . . . . . . . . . . .  869.042 
Rail bonds, making. A. B. Herrick . . . . . . . .  86� .6R4 
Rail joint. C. E. Elm . . . . . . . . . . . . . . . . . . . . . 861l . 1 64 
Railway brake, emergency, Taylor & Napay 861'!.949 
Railway cattle guard, F. S. Toombs . . . . . .  86�. 727 
Ra!lway, electric, W. G. Spiegel . . . . . . . . . .  869.027 
Railway frog, J. E. Grabam, reissue . . . . . . .  1 2 . 70:; 
Railway rail. R. Willits . . . . . . . .. . . . . . . . . . .  868.743 
Railway rail fastener, G. E. Blaine . . . . . . . 8fl8 .8�6 

in 
America. 

Social requirements and 
the obligations of the home 
will be met promptly on 
time all the time if you 
place y o u  r dependence 
upon the Lady Elgin-a 
new Elgin for womankind. 

Illustration actual size of watch. 
Every Elgin Watch is fuily guar. anteed ; ail j ewelers have them. Send for II The Watch," a story of the time of day. 

ELC I N  NATIONAL WATCH CO. 
E LG I N ,  I L L  • 

OUT NOVEMBER 9, 1907 
Sample tube pootpald 20c. ::H:::� S

l
:;rt�h 

R. a�iu:;���rs 
a·';t';';'�ti�: . . 0: 8/19 . 1 96 

BLAKE SIONAL I< MFO. CO., 246 Summer St., Boston, Mass. Morkert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . THE SPECIAL 
. _ _ .. _______ Railway system. electric. J. L. Crouse . . .  . 

Railway tie, W. R. Kaufman . . . . . . . . . . . .  . 

/l69.009 
868.91 1 
8AA.�6!) 
869. 1 78 A Home=Made l OO=Mile Wireless Telegraph Set 

Read SCIENTt FIC AMERICAN !;UPPLEMENT 16115 for a thorough, clear description. by A. Frederick COllins, of 
�:�������c������t: lCW��:!�:I��:�����r�t� 0t��� Pnce iO cents by mall. Order lrvm your newsdealer or from 

MUNN & C O . ,  381 Broad way, N ew Y ork 

GOES L IKE SIXTY $ 0 SELLS LIK E SIXTY 6 SELLS FOA SIXTY iii I LSON 
!!!!!!IIl1lll'lAIIOLENE 

I N £ 

You cannot fail to make money with 
the assistance of our complete 
One Light System, in case $10. 
" THE LIGHT that NEVER 
fails." U. S. Systems approved 
by the Board of Underwriters. 
Simple, safe and durable. Write 
catalogue illustrating our full line. 

NATIONAL STAMPING AND ELECTRIC WORKS 
1S0·IS8 S. Jefferson St., Cbl""fO, U. S. A. 

Railway tie. S. S. Harper . . . . . . . . . . . . . . . . .  . 
Rall"'a�' tie and clamp, combIned, C. P. 

Dey . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . .  86�. 07t) 
Ranl'e and azimuth finder. F. Baumann . . .  869 . 1 29 
Ratchet hrace, n. M. D. Heard . . . . . . . . . . . .  8AA .91l.� 
Ratchet drll!. J. J.  Hourigan . . . . . . . . . . . . . .  869.087 
Razor. R<>ed & Wilcox . . . . . . . . . . . . . . . . . . . . .  868 . 697 
Razor stropping machine. E. E. Deputy . . . .  869 .0RR 
Receptacle. W. T. Summers . . . . . . . . . . . . . 868,721 
Reeds and watpT plants growing in pomls 

and rivers, device for cutting away, F .  
C. Zlemsen . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Reel. I... E. Tanner . . . . . . . . . . . . . . . . . . . . . . . 
Reel. E. G. McIntyre . . . . . . . . . . . . . . . . . . .  . 
Rf>�jAtE"r. S� Cash rp�18tE"r. 

8118. 9�8 
868.722 
869.01 0 

Retaining device. B. Blackburn . . . . . . . . . . . . .  R69 . 1 3 1  
Rod hendill� machine. R. I.J. Mlluzy . • . . . . . .  86't71l2 
Roiling mil! attachment. F. M!IIlken . . . . . . . 869 .008 
Roof. portable sectional, T. Roe . . . . . . . . . . . .  8AA.701 
Roof structure. tim her, E. Molloy . . . . . . . . R6II.R79 
Roofing, A. E. Kirk . . . . . . . . . . . . . . . . . . . . . . . .  8AA . !l�0 
Rope making machine. W. L. Tobey . . . . . .  8118.726 
Rope reel, 1. M. Fisher . . . . . . . . . . . . . . . . . .  /lIm. 1 6� 
Rotary engine. P. M. MacKaskle . • . . . . . . . . 868.678 
Rotary engln�, H. H. Calkins . . . . . . . . . . . . 8RR. 841 
Rotary engine. W. Seibert . . . . . . . . . • . . . . . . .  868 .893 
Rotary engine, R. Mond . . . . . . . . . . . . . . . . . . 869. 1 00  
Rotary engine. N .  R.  Smith . . . . . . .  869,146. 869, 1 47 
Rotating �nglne. F. Stratton . . . . . . . . . . . . .  869.032 
Rubber articl�s having seams, making hoi· 

low, I. F. Kepler . . . . . . . . . . . . . . . . . . . .  86g.flRR 
Rule. measuring. 1. Besse . . . . . . . . . . . . . . . . . .  8R8.905 
Saddle. side. M. M. Van Vechten . . . . . . . . .  868 .825 
Safety switch and signal. C. S. Nowlin . . . . 8AA.800 
Sanitary apparatus, G . A. Lucas . . . . . . . . . .  869,001 
Sasbes, mpsns tor halancing Ilnd fastening I 

window. A. Curwood . . . . . . . . . . . . . . . . . .  /l6R .!l72 
Saw. crosscut. J. V. Hotcbklss . . . . . . . . . . . . 869. 1 112  
Scaffold. window, N .  Auhuchon . . . . . . . . . . .  869. 1 27 
Scalp loops. making, Burhank & ("arr . . . . . .  869, 135 
8('0""8 or hlns, door closing ml'sns for. I 

It Yourself F. Hay�s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,662 
Screening collector and separator. L. Lock-

Anv bor or amsteur ('an build this pe:rfpct little 1 H. P. v�l tkal . 2 cycle gasoline t'n�ine on a foot 
po ..... er Jathf> from rough castinl;s Ii)" followinz our 

slmph· blue prInt workin!!' dr3.win,a:s. Others are doin,e it. so ('an Y(lU. No {<ngine equal� it 
for SImplicity, strenllfh and dur:l.bility. }o�ll Is 

f;'
e
:l�d:d�t

r
��! fo�e��t�:t �:JI;ri��w:� 

castings and finished engines. 

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86.�.fl75 
Screw. safety set, C. E. Holtman . . . . . . . . .  86�.0/l6 
Semaphore signal . F. B. Corey . . . . . . . . . . . . .  868 .648 
Sewed articles. seam for. C. McNell . . . . . .  RR.Q . 1 41 I Sewer cleaning device. King & Winburn . .  81l�. n!l2 
Sewing cabinet. S. W. Furst . . . . . . . . . . . . 8611. 770 : 
Sewing machine, E. J. Toof . . . . . . . . . . . . . 869. 1 1 2  
Sewing machine cabinet. automatic 11ft and 

OARONER MOTOR COnPANY drop, W. Person. reissue . . . . . . . . . . . . . . .  1 2.706 
�haft hox. 011 rig, E. W. Cokely . . . . . . . . . .  86!l.647 5011 D('lmar A \"f"., St. (,ouls, t:. S. A. 

D) () () () (0 I Atl ant ic  C ity I 
3 BOURS fROM NEW YORK VIA 

I 
NEW JERSEY CENTRAL 

I Solid Vestibule Trains, Buffet Parlor and Din-
ing Cars.  Leave West Zjd St.  9. 50 a . m .  daily ; i u·so p. m . (Saturdays only ) ;  p . o  p . m .  daily (ex. i 
ccpt Sunday.) ; 10.1.0 p. m .  (Sunday. only) 

Leave Liberty St. 10.00 a.m. dail y ;  1.00 p m. 
(Saturday. only) ; j .40 p . m . daily (except Sun. 
days) ; �.jO p . m . (Sundays only) 

II) () () ()�(II 

Sharpening device, J. S. Hogg . . . . . . . . . . .  R68 . 783 
Sheoars, Scbepman & Tp8mer . . . . . . . . . . . . . . . RO�. 70R 
Sh",·t metal handle. C. F. Pfalzlnaf . . . . . . .  8fl9 .01 7 
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Shelf. window. E. W. Thayer • . . . . . . . . . . .  /lM,HI! 
�hov�l . . T. C. Ross . . . . . . . . . . . . . . . . . . . . . . . . �1l!l.21 4 
Sifter. ash. Tbelsen & Becker . . . . . . . . . . . . . . R6/l.725 1 
Sifting machine. G. Hiller . . . . . . . • . . . . . . . .  869 .0115 
Sign, electric, C. O. Lindstrom . . . . . . . . . . . . .  868 .674 
Skelp charg('r. W. E. Sandford . • . . . . . . . . .  861!.892 ; 
Skirt supporter. A. Grosser . . . . . . . . . . . . . . .  8AA.98� ! 
Sled, R. E. Foote . . . . . . . . . . . . . . . . . . . . . . . .  !l1l1l. 1 70 
Smelting ores, H. Arden . . . . . . . . .  869,043, 869 , 1 25 
Soap holding device. E. W. Alt . . . . . . . . . . . . 8fl9 . 124 
Soldering Iron. self·heatlng, W. Mitchell . .  869.140 
Sound reproducing machine. R. L. Gibson . .  868.771 1 
Sound transmitter and rerelver, A. 1. Mundy 868.880 
Spark plug, F. J. Watt . . . . . . . . . . . . . . . . . . .  R68.737 
Spectacles, 1. T. Garner . . . . . . . . . . . . . . . . . . 861<."'57 

, Speed changing device, J. G. Callan . . . . . . . 869.01\8 
Speed changing mechanism ,  G. D. Munslng. !'flll,035 

Automobile 
Number 

of th .. 

S cientifi c 
American 
H andsonle Cover in Colors 

Lavishly Illustrated 

Price Ten Cents 

�_�� H I S  SPECIAL NUMBER will con
tain a greater number of detailed 
descriptions of improvements in con
struction of all American Automo
biles than ever before published. 

Engines, transmissions, steering gears, shock 
absorbers, axles, frames and all other parts of im
portance will be illustrated and described in detail. 

There will also be a page of Automobile N ovel
ties, consisting of various accessories of use to the user. 

The description of new features will be more 
complete than ever before, and the issue will show, 
in a condensed form, the progress which has been 
made in automobile construction during the past 
twelve months. 

O R D E R  F R O M  Y O U R  N E W S D E A L E R OR F R O M  

MUNN & CO.,  3-61 Broadway, New York City 

© 1907 SCIENTIFIC AMERICAN, INC.
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Classlfied Advertisements 
Advertlsinll in this column is 50 cents a line. No less 

than four nor more than ten lioes accepted. Count 
seVE"n words to the line. All orders must be accom
panied by & remittance. Further informa.tion sent on 
request. 

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

M I SC E l. l.A N EO U S. 
OU 1 VACUUM CAP wben used a few minutes eacn 

�a:. ���::�:��:t
lo
�gi�� 

t
�����Vfte�a�:��!f:�:�

d ::��� 
heal thy growth. Sent on trial under £,uaraotee. '" rite 
for free particulars Tbe Modern Vacuum Cap Co., 617 
Barclay Block, Denver, Col. 

Speed meters. driving appliance for. R. Jobn-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,780 

Spike puller, J. A. Webb . . . . . . . . . . . . . . . . . . �eS,p27 
Spiudlt's of fl.v fram�s. apparatus for dof� 

FOR SALE.-H\ll(b II(rade manufacturing business. fing spools from tbe, W. H. A rnold· 
Specialty in good dema.nd. Value appreciat�d only on Forster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . investillatiolJ. Good reasons for selhng. KlllJil'ht Bros., Spinning ring, D. HarringtLlll . . . . . . . . . . .  . 20 8road t<treet, New York. Splice and joint. B. S. Burroughs . . . . . . . . . 

860.044 
8(i�,924 
860,055 
868.720 
sr.s,814 
�P�,700 
868.871 

�'L\,DiG MACHIN i<l. - I  want financial backing to Splice bar and nut lock. A .  A .  St. John . .  . .  
build one that will readily rise from tbe ground and Spring wheel. J. J. Scbermnck . . . . . . . . .  . 
maintain stability tn the air ; it C!lLl be Hteered at WIll Square, combination , 'V. Rouet·ts . . . . . . . . .  . 
and make any kind or 8l>eeu. C. G, Lundin, 2,2 Grand· Stalk cutter. G. W. Klock . . . . . . . . . . . . . . . . 
view Ave . •  Brooklyn. �. y. Stand. S£>e Dlslpu;\' stand. 

FOR SA LE.-Incorporated company, business estab- Stat��':r���I����r . . �'�
d

. �?v:.r��,:,:r: . �' . . �' . . ��
n
: R69.1 33 
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��1�'}�l:t��� a;��lg:te!t�. Rteam boiler, upright. S. D. Brear . . . . . . . .  869, 1 58 

dress Jobn A. Keck, Decatur. IJI .  ���:�er�
ra

r.: :;"'tie�o�a��I�o�I . .  : : : : : : : : : : : :  ���:ggg 
LET Uil lIARK fi:T YOUR PRODUCT.-We want a Stereotyping. Hong for, E. F. Baum . . . . . .  8M.96t 
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868,631 

in 12 citles. Full de�:..:ription necessary to secure atten... ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868,64!l 
tlon. W. J. S .. liox 1,828, �ew York. Stovepipe attachment. L. Reaser . . . . . . . . . . . 868.940 

( ;R":AT OPPORTUNITY.-Selllng goods by mall ; Rtovepi lle attacbm .. nt. H. Heffner . . . . . . . . . .  869.180 
. I catalogue ltstmg hlgb class mer Strainer, A. F. Etter . . . . . . . . . . . . . . . . . . . . 869,1 00 

�Y:���rs�� �fa�j)Un�:ri inve�t i':':!5 to $100. write 'us, 'we ,,!lli Strap prot£>ctor, Payne & Coleman . . . . . . . . 869,015 
show you an easy way. .\li 1uurn ... Hicks, 815 Pontiac Street, road, and other ways, constructing 
Building, Cblcago. StrI;

r 
s,!'r"v�:,':f' d:�I�: �.

en�iil��� : : : : : : : : : : : :  ���:m 
INVENTORS AND ;\lANU�'ACTURERS, baving Suspension bracket, E. H. Rlcbardson . . . . . .  868.888 new, useful, unlntroduced articles (no tOYSI ,  IDvestl- [ SWimming appliance. C. H. Matter . . . . . . . . . . 869,190 gate. With an efficient corps of canvassers, we operate Swing gatf'. J. A. Clements . . . . . . . . . . . . . . S6B.642 In Idabo, Washml/:ton and O� .. gon. GO(,ds b(:lUgbt out- Swltcb stand lock. H. Paulson . . . . . . . . . . . .  868, 802 rhrht. Correspondence soliCIted. Novelty Dlstrlbutlnll Telegrnph or telephone poles metallic cross Co., 114 Second St., Walla Walla, Wash. arm for. W. S. Clay . : :  . . . . . . . . . . . . . . . 868.843 
INVENTORS.-Send for free sample copy " World's Telephone excbange . F.  A. Lundquist . . . . . .  868,93:1 

Projl(ress," devoted to.lnterests of IllVp.ntOI'8 .. Ai l  latest Telephone system, W. W. Dean . . . . . . . . . . . 869,067 
developments in sCientiOc and industrial world. Telephone system, H. G. Webster . . . . . . . . .  869 , 1 1 9 
World's Progress, 510 12tb !:it .. \\> asblngton, D. C. Tbeatrlcal appliance. G. Schneider . . . . . . . . .  �69.H;; 

Thill support. W. B. Ells'worth . . . . . . . . . . . . .  NOH, 1 I72 INV ENTORS, MANU�'ACTURERS ! - Special ma
chines desillned, bunt. repaired. and experimental work 
executed In .. well-equipped macbine shop. J. G. C. 
Mantle, Mechanical Engineer, 1007 Park. Ave .• New York.. 

P AT E N T S  F O R  S A l. E .  
PATENT RIGHTS BRITIsn No. 25,011 of .tube 

cutter for cutting tubes in position out of bo�lers. 
AplOly John Asbrldfl(e, 57 Pboebe Anne Street, Liver
pool, Eogland. 

A G E N T S  W A N T E D. 
AGENT:; WANTED. - Big prOfits ; Gre-Solvent 

cleans bands IllstaTltly ; removes �rease. paint. ink. e�c.; 
everv mechanic buys ; get sample and terms. Utihty 
Co. , 6i6 West 44th Street. New York. 

AGENTS WANTED In every county to sell the 'l'rans· 
parent Handle Pocket Knife. Good commission paid. 
From $75 to *300 per montb can be made. Write for 
terms. �ovelty Cutlery Co .• No. 2#Bar :;t . •  Canton, O. 

EXCLUSIVE AGENCIE� GlI'EN.-We �ant a g,?od 
man III every town to sell flrst·c)ass electncal spe!31f.]
ties during' spare bours to bouses, stores and espeCially 
factories. Easy sellers and good big proftt. Write for 
our Sole Agency. Hill. Wrlgbt Electric Company, 105 
Reade 8treet, New York City. 

TY P EW R IT E RS. 

ST A RT MAKING MONEY by buylnfl(" reliable rebuilt 
typewriter. Rernlngtons, $15 ;  Hammonds. CaltJrrapbll. 
Williams Blickensderfers. Frankllus, '10 up. Rental�, reo 
pa.lrEi. ,. Atlantic" 'l'ypewriter Ex., Dept • .8. � B'way, l'I. Y .  

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

THE MOVING PICTURE WORLII, weekly, 10 cents 
per copy ; vearly subSCription, '2. The only paper de-
��::1e�?n��'i!.:r.?
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W ANTED.�Addresses of enterprlsln", men contem· 
plating .enterlng tbe movlnfJ 

picture business. Biggest 
r,:'l��a�[gg.

o�l-�����:��� �"cr.��
l
t:¥�,���qu':r����� 

Thill supporter. �'. A. Crocker . . . . . . . . . . . .  869.969 
Thrf'Rblng muchines, baling attachment for, 

R. C. Redpa tb . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tie bolder, F. E. Wlcklng . . . . . . . . . . . . . . . . 
Tile gaging machine, M. A. Metzner . . . . .  . 
Tile machinf's, plunger for, G. F. Ke11 . . .  . 
Tire handling tool , F. J. Fallmann . . . . . . . .  . 
TIre tigbtener. T. T. Smltb . . . . . . . . . . . . . 

868. 8RO 
8nS,7-t2 
868.70:1 
868. 86<J 
869 . 1 66 
868, 8 1 8  

Tires. PI'f'SS for vulcanizing pneumatic, A .  
E. Vincent . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86R.n2 

Tobacco hiller. Atberton & Rice . . . . . . . . . .  869 . 1 26 
Tongs, grappling, J. L. Sewall . . . . . . . . . . . . . Sr>8,94;; 
Tool. compound , G. F. Walker . . . . . . . . . . . .  868,733 
Tool hnndles. manufacture of D-, Schmalz . 

& Scbaffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869. 10;; 
Tool operating device, automatic, Clemons 

& Pelkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868.967 
Tools. attachment for fishing. D. H. Ratb· 

bone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tootbplck. P. Gorut . . . . . . . . . . . . . . . . . . . . . . 869.175 Train order bolder. A. D. Knupp . . . . . . . . . . 868,994 
TransmIssion mecban lsm . G. D. Munslng . . .  868.797 
Trlmmcr board, C. T. Ridgely . . . . . . . . . . . .  869.020 
Trolle)' operating valve. R. H. Rogers . . . .  868.889 
Trolley track, overbead, J. H. Lawrence . .  868 .932 
Trollpy wbeel guard. C. Harkness . . . . . . . . . . 86R.7M 
Trougb. D. Hurst . . . . . . . . . . . . . . . . . . . . . . . . . .  869,08S 
Truck, hand. C. F. Schell . . . . . . . . . . . . . . . .  868,705 
Truss. S. H. Sublett . . . . . . . . . . . . . . . . . . . . . . 869.20:1 
Truss pad, J. M. CullIs . . . . . . . . . . . . . . . . . . 868.971 
Truss rod. walking beam. E. W. Coke 1)' • • •  86R.6� 6 
Turbine, R. H. Goldsborougb . . . •  868,003 to 868.655 
Turbine, T. J.  Westerman . . . . . . . . . . . . . . . .  869. 1 20 
Turbine, elastic fluid, R. N . Ebrhart . . . . . . .  R68.76.� 
Turbine. elastic fluid, O. Junggren . . . . . . . . .  868 . 787 
Turbine, steam. H. G. Rohlnson . . . . . . . . . . .  868,943 
Turbines, system of lubrication tor elastic 

fiuld. W. L. R. Emmet . . . . . . . . . . . • . . . .  869 . 1 3� 
Typewriting macblne, J. A. Ronch(.tt\ .  . . . . .  868 .890 
Typewriting macblne, O. Woodward . . . . . . . .  869.037 
TypewritIng machine, F. A. Yonng . . . . . . . .  869.039 
Typewriting macblne, A. J.  Briggs . . . . . .  , . 869.052 
Umbrella, J. Hays . . . . . . . . . . . . . . . . . . . . . . . . 86!l.OR� 
Umbrella fixture, W. C. L. Maska . . . . . . . . 869,005 
Umbrella handle, Intercbangeable, H. A. 

Widmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868, [11 ") 
Valve, C. H. Foster . . . . . . . . . . . . . . . . . . . . . .  869,171 
Valve controlling mecbanlsm, W. B. Gar· 

rett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R6!l.2Oi 
Valve mecbanlsm. H. Woods . . . . . . . . . . . . . 868. 745 

M O D E l.S &. E X P E R I M E N T A l.  W O R K. �:l��' r��o;:;'U��h�.' $itlt�' .���
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!:itreet, Jersey ( Ity, N. J. Vehicles. device ·to prevent tampering wltb 
868 . 682 

I:-iVENTIONS PER�'ECTED.-:W:ecbanlcal Drawings, or tbeft of motor, L. Ottinger . . . . . . . . .  868. 693 
TUf)l�. Dles. Special AutomatiC Machillerl Bnd Novel.. Vebides. flexible wheel for motor and other, 
l!ii�:e!l��v

t
ci�t.�· c�r������)���b��tr:-��:�:�?CY: I vebi�l(.s

F
�r ������� ����� . f�� '  �es�tif;;g . �;1� 869. 1 03 

BOO K S  A N D  M A G AZ I N ES. 

ELECTRICIAN ,\ND MECHANIC.-Practlcal montb· 
ly magaztne for electrlc .. l and mechanical students and 
workers. Publ isbes Illustrated dlrectl<)ns fur con
structing dynamos. motors, gasoline engmes. wirele�s 
telegrapby, electroplating. electr)cal wirmg, me· 
chani:!SI drQ.winll. usintl tools. furnlturp construction. 
b�at building, all kinds of mechanical work. One 
doliar yearly ; trial subscTlptlon for tbree montbs. 
��e��

t
S. ��J!m��� �����J�iaWe:�gn �:'����1��. ��:a� 

E D U CAT I O N A l.. 
UNITARIAN LITERATURE will be .ent free by the Post Office Mission of tbe Hin�bam Branch Woman's 

AlIlltnce. Please send your name to Mrs. Starkes 
Whiton, Hinaham Centre. Mass. 

C O R R E S PO N D E N C E  S C H O O l.S. 
PATENT L A W  A:-iD OFFICE PRACTICE BY MAlI,. 

Free book let and specimen pages of th<lrou�bly practi
cal course· Price reasonable. Correspondence �cbolll 
of Patent Law, Dept. A , 1853 Mintwood, Wasb., D. C. 

S C H O O l. S  A N D  C O l. l. E G ES. 

P H OTO G R A P H Y .  

tomatlc controlling devices for. F.  
E. Kinsman . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,993 

Vending macbine. W. H. H. & C. R. Gor· 
ham . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  868,773 

VE'oding machhH', antomatic, L. U. Kent . . . .  868,989 
Ventilator. Sec Window and door light 

vpnt11ator. 
Yentllator, P. Evans . . . . . . . . . . . . . . . . . . . . . .  869,074 
Ventilator. W. F. Britton . • . . . . . . . . . . . . . . .  869.1!;\) 
Vessels, torpedo projecting apparatus for 

submarine and submerSible, H. Smuld£>rs 868,946 
Vibrator, electrically operatpd. W. I .  Miller 868.795 
VIolins. macblne for sbaplng the backs and 

bellies of. W. Tbau . . . . . . . . . . . . . . . . . . .  868,724 
Vise, D. R. Cbase . . . . . . . . . . . . . . . . . . . . . . . . . 868.966 
Wagon box, header box, hay nnd stock rack, 

comhined, A. E. Cranston . . . . . . . . . . . .  . 
W82'On brake, T. J. Stephens . . . . . . . . . . . .  . 
Wall construction. L. G. Lease . . . . . . . . . . .  . 
Wasbboard. F. Martin . . . . . . . . . . . . . . . . . . . . . 
Washing machinC', I . L. AndprsoJl . . . . . . .  . 

869,062 
868.719 
RS8.n!l!l 
868.679 
868,831 

WashIng machine operating mechanism, J. 
H. Stanfield . . . . . . . . . . . . . . . . . . . . . . . . . .  �6!l.200 

Water elevntor� A. Haas . . . . . . . . . . . . . . . . . .  868,6fi7 
Water heater, filter, and cooler, combineu, 

I'. A .  Aurness . . . . . . . . . . . . . . . . . . . . . . . . .  S6!l,O-t5 
Water tube boiler. E. G. Rust . . . . . . . . . . . . . .  �6R.�nJ 
Wean(\r, stock, A. \V. SWf'n<lf'r . . . . . . . . . . . . �6f).!�� 
Weather strip for doors, R. F. Green . . . . . . XG8. 1 1 ; )  
Welgblng machine. automatic, R. D. Webb. 869.204 
Window, H. Rich . . . . . . . . . . . . . . . . . . . . . . . . . .  868. 698 
Wlndo\\" and door light ventilator, G. Warn· 

hoff, .Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86!l.1 1 R 
Window cleaner. J. Grossgebauer . . . . • . • • . . .  869 . 080 
Window dressillg dflvice, E. T. O'Kane . • • . .  R68.6DO 
Wire forming macblne. W. H. Merkel .  • • . . 809 .006 
Wire stretcber. J. A. Clements . . . . . . . . . . . . .  868,645 
Wire stretchers. anchoring device tor, J. 

A. Clements . . . . . . . . . . . . . . . . . . . . . . . . . .  868 . 643 
AMERI('AN PHOTOGRAPHY succMds Amerle"" Wire working macblne. W. D. �l Iddlebrook 869.007 

Amateur Pboto�rapher. Camera and Dark ROt)Ul and Wood , etc . ,  impregnatfng, )1. Ruping, re� 
Photlo> Heacon The editors of eacb now join In making Issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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1 2. 707 
8(18.(;;'2 
86R,85R 
1'lH.'I.f)54 
S6!l. On7 
869 .206 
869,21 1  

T A l. K I N G  M A C H I N E  N E E D l. ES. 
I SEND FREE. samoles of patented Improved Pet

meckv Multi ... tone N�edles to a1l interested in talkln� 
machines. EJacb needle plays to records. MIllions sOld 
weekly. Petmecky. 318 Broadway, New York. 

D U P l. I CATO RS. 
MULTWO PYING -The Ben.lnller .. Rapid " DupU",,· 

�?�na1�';,�. t
n
���

e
���:·e::�t

e
:��i���g�8s.':ttlr����:: 

u:.:rng�:�g:, � S����h§� �� i.en. typewriter. C. N. 

CO N S U l.  T I N G  C H E M I ST. 
CHEMICAL F,XPERT J{lves advice to manufacturers; 

m&.nufacturlng truuhles removed; improvemen':s devel� 
oped: Utilizing waste. and un."olled substances. Re· 
duclng manut. coots. ChelDical Expert, BOll: 773, N. Y. 

Wrench. II. C. Clark . . . . . . . . . . . . . . . . . . . . .  . 
Wrench, J. H. Mills . . . . . . . . . .  . 

DESIGNS. 
Fabric. textile. S. L. Crowntleld . . . . 38. 864 to :l8.866 
Fabric. textile. O.  C. Sauer . . . . . . . . . . . . . . 38. 867 
Plate. metal border for, J. T. Homan . . . . . .  38.862 
Plate or similar article. A. J. Meakin . . . . . .  38. 861 
Top, spinning. J. Paull . . . . . . . . . . . . . . . . . . . .  38,863 

TRADE MARKS. 
Antimony In Ingots, Cookson & Co . . . . . . . . . .  
Antimony. pig and sbeet lead. Cooksoll & Co . 
Antiseptic compound. Voigt & Co . . . . . . . . . . .  65.745 
Bacon, ham, saL88ge, - and lard, J. Dold 

Packing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,805 
Bath tuhs wltb porcelain linings. metal. 

United States Sanitary Manufacturing 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65. 72 9  

Beer n nd porter. T. B. Hall & Co . . . . . . . . . .  65.8:18 
Bitters. stomach, Dr. T. HartwIg . . . . • • . • . .  65,737 

G E NT LE M E N  
WHO DRESS FOR STYLE 

NEATN E S S ,  A N D  COMFORT 
WEAR THE I M PROVED { 

BOSTO 
GARTER 
THE RECOGNIZED STANDARD 

-'-The Name Is  :::;,"-01 " "J� �. hZl CUSHION �.,r BUTTON 
C LAS P 

LIES FLAT TO THE LEG-NEVER 
SLI PS, TEARS NOR U N FASTENS 

GEO. FBosrCO.,Katen 
Bootoa,Kau., tr. S.A. 

.... _,..,ALWAyS EASY ....... _ ... 

J A G E R  
4-Cycle 

M . I arlne ; 
Engines 

Skillfully designed and weil 
bmlt. Sinllh� Jever control, com
b ining' automatic carburettor 
witb sp�rk advance. Develops 
wide �peed ranee and reliability 
under most trying conditioDs 
S,zes a to 60 h. p. lleLd for catalog. 

CHAS. J. JAGER CO.  
2 8 1  Frankl in,  cor .  Batlerymarch S t .  Bost o n , Mass . 

Wright's Beallb Underwear differs 
from common underwear in that 
it protects the wearer from catch
ing colds. It is  made, as no other 
underwear is, on the wonderful 
Wright' s loop-fleece principle. 
Upon the foundation fabric is 
woven a myriad of tiny loops of 
wool forming a fleecy lining to 
the garment. This open woven 
fleece gives the skin the requisite 
ventilation, allows the pores to 
breathe, carries off perspiration 
and allows it to evaporate outside, 
leaving the skin d ry and healthy. 

Ordinary catch-cold nnderwear Is 
tightly woven� non.absorbellt, holds 
��: ��:.�t��s 

o
�of�� . •  kl�iihbill: 

many advantages Wright's Health 
Underwear costs no more than com
mon underwear. Ask your dealer 
for it and write for free book: 
"The Loop of Health and the Fleec(l 
ot Comfort." 

WRIGHT'S REALm tlNDERWEAR (0., 
75 FranldJn Sine!. New York. 

AN I N V E ST M E N T  OF $ 1 30 
I 9 ����i�:��' :t:o:ah

blfI�;r��j�nu?l�vOa�� .'"1i���';1' Ind. Why not 11:0 Into this bu.lne •• .. yourself ? .It is tbe most practical and 
wilf°fn':l� �7;�n;n::i: ��y 

e
f����

C
¥be!! 

aileys pay from $25.00 to ,65.CO .. acb, per wp.ek. 
'I.'bis I S  no gambling device, bnt a splendid bowling 

�ame for amusement and physical exercise Liber· 
Dlly  patroni7ed by tbe best people of both sexes. 

Qulck,v In.talled. c(' nvenlently portable. No pin bOY 
needed. 'Receipts are nearly all proHt. More than 3.000 al

ready Bold. We Bell on payments and our catalo� is free. 
Wrilefor cala/og. AMERICAN BOX BALL COMPANY 

PA.TENTED. 1360 Van Buren 8t .. Indlanapolis, Ind. 

FREE to 
Scientific American Subscribers 

Home Mechan ics for Amateurs 
By G E O R G E M. H O P K I N S  

Author of "Experimental Science" 

12mo, 370 Palles. 320 Illustrations. Price, $1.50 postpaid 
The book deals with wood·working. household ornamen ts. metal-working. 

lathe work, metal spinning, silver working ; Dlaking model engines, boilers 
and water motors ; making telescopes, microscopes a n d  meteorological instru· 
ments. electrical chimes, cabinets, bells, ni!l'ht lights. dynamos !'Ind motors. 
el ectric light, and an electrical furnace . I t  IS a thoroughly practIcal book hy 
the 1110St noted amateur experimenter in America . . Every reader of •• Experimental Science " should possess a copy of t hIS 
most helpful book. It appeals to th e boy as well as the more mature amateur. 

Scientific American Reference Book 
1 2 tno, 5 1 6  Pages, Illustrated, 6 Colored Plates 

Price. $1.50 Postpaid 

The result of the queries of three generations of read ers and correspondents 
is crystall ized in this book, which is indispensable to every family and business 
man. It is extensh'ely used by government officials. The book contains 50.000 
facts and is much IIIore complete and exhaustive than has ever been attempted. 
It is profusely il lustrated with engravings and comparative diagrams. It tells 
how to harness a horse and read a gas m e t er as well as giving .hundreds of 
statistical tables. The very wide range o f  topics treated IIIay be judged by 

the table of contents which is mailed free on request. 

The Scientific American Boy 
By A, RUSSELL BOND 

12mo. 320 Palles. 340 Illustrations. Price, $2.00 Postpaid 
. This is a sto�y of outdoor boy life, Hu gge.st in g a large number of di ver. Slons wh�ch. a�n9-e fronl affording entertalDtnel1t . wil l stimulate in boys tl}e cr�attve .SP�Tlt. In ea.ch Inst�nce complete practical instructions are. 

glven tor buddlUg the varIOU S  artIcles. 
Th.e n eeds of th e  h<?y camper are su pplied by the directirns for making trampmg outfits. sleepmg l;>ags and tents ; also such other shelters as tree houses, straw huts, log cabins and caves. 
:he winter diversions include instructions for makiu6' six kinds of skate 

sails and eigh t  kinds of snow shoes a.nd ",kis, besides Ice boats, scooters. sledges, toboggans and a pecu l iar SwedIsh contrivance called a "rennwolf. " 
Among the nlore instructive subjects covered are survevin g wigwaJl!:g1ng 

heliographing and hridge building, in which six different'kinds of bridges including a sl1n ple canti lever bridge. are described .  . ' 
.In addition to t h ese, the book contains a larger number of miscellnneotls 

devl«:es, s11ch as scows, canoes. land yachts, windmills, water wheels and 
the lIke. A complete table of con tents sent on request. 

TO OUR SUBSCRIBERS If your name ls at pruent upon ou� IIst e. a .ubscrlber 
for SCIENTIFIC AnERICA"I write to U8 and we will let 

you know our plaa whereby you may obtain all the above books absolutely FREE 
MUNN & COMPANY, 3 6 1  Broadway, New York City 

© 1907 SCIENTIFIC AMERICAN, INC.
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Get Lower Freight 
�-Rates,---. 

Investigate the advantages of Portsmouth, Vir
ginia as a msnufaetnrlllg- center. Unusually low 
���r�� �Rt�Tn:(ir�ri�l'rin�)�16tf �!il��:Y �onUJ��c��: 
of lines of wuter tl'an�l)llitation that radiate from 
Portsmouth in every dir�l't ion. 

Cheap fuel and all kiwis of raw material in 
abundance. reliable labor, ilf'althful climate� pure 
water, good schools, lJeantiflll homes and low 
living expenst's. 

Splend1d factory sites ano. hnsiness opportunities 
can now be se(:ured at nOlllinal cost. Interesting 
information furnished on request. Addreas 

I. T. VAN PAnEl, SECRETARY. PORTSIIDUTH. VIRGiliA. 

T H E  E U R E K A  C LI P  
The most useful article ev�r Invented 

for the purpose. Indis!->f'nsabJe to Law. 
yers, �ditor8. Studell ls . Rankers, Insur
ance Companie!' and business meD gen
eraJ ly. Book marxer and papE r clip. 
Does not mutilate the paper. Can he 
used. repeatedly . In boxes of 100 for 25c. 
To be bad of a11 bopk�eners. stat ioners 
and DOl ton dealers. or bvmatl 011 receipt 
Of price. Sample card. bymatlt free. Man· 
y.
f
i
a
�
t
8�.� ��x M.nL1�:.��e

e1d���ey: 
MOTSINGER AUTO-SPARKER 

start s and l'HJl6 
Gas Engines without Oaaeries. 

:"\ 0 other m:lchine c:m do it �lH'eessfuliy 
fllr lack of orh:mal patents Q\\· , .c . 1  by U!'l. .\ 0 twist motion In our drh·e. :"\ 0 belt 

or switch necessary. !\o b:ltteries 
whatever. for maLe aUlI IJnmk or 
jllmp,sp!lrk. \\�al.t!r and du!'t-proof. 
Fully guaranteed. 
MOT�r!'\GER DEVICE �JF(;. CO. 1-1 !'Illlin Street, Pendleton, Inti . , U. S. A .  ----------- ---------

HOME MAD E DYNAMOS, -- SCIEN· 
TIF I C  AMERICA'" SUPP LEMENTS 1 6 1 and 60U contain 
:�g��l�t ��:'

CJ��u��h
& t'�

l�m�:;i�:l�' Bi����� ,C�l!t.; 
¥ ork City, and all newsdealers. __________________ _ 

Pipe Cutting and Threading Macbine 
For Either l I und or Power 

This machine is the rl'�u1s,r h:lDd mocill.nl' supplied 
with a power base, pinion, l·(Juntersha.tt, l'tc., and 
csn be worked 3S an ordinar�' powotr 
machine or taken from it:; l:Jas� for 
use a.a :to hand machine. Pipe � in. 
to }5 in. diameter handle') easil" in. 
Imall room. Illustrated catalogue
price list free on applic3.l ion. 
THE CURTIS & CURTIS CO . 

T H E " L E A D E R ." 
I � H. P. (iasolene Auto·Marine Engine 
Built like a w.h. reautifully Finished. :\n'l1 
ra.tely ('onstructed. Light, �tron::, Reliable, :\ncl 

Noiseless in oper:\tion. Suit:\ble for l:l.Ulldll:ii 
frotH 1 5  to l!f  feet in. Jen,lrth. Price compl�tc, 

ti5 net. DO discount. Thoroughly ,lruarantceJ. 

Fo���;:,:���ti��i:��
l. l\I���fal;t

t�r��S��Pti,"e ('�it.l· 

CLAUDE SINTZ, 
292  S .  F r o n t  St. ,  G rand Rapids, M ich. 

How to Construct 
An Independent Interrupter 

In SCIENTIFTC A�IER"'.A N SUPPLEMENT, 1 6 1 ;J, 
A .  �'rederlck Col lins describes fully and clearly with 
the help of gOOd d.ra.win�s how an i ndependent multi ple 
interrupter may be constructed for a large induction 
coil. 

This article should be read In connection with 
Mr. Collins' article in �CIESTIFIC AMERICA� SU PPLE
M ENT, l OO;} . ..  How to Construct a 1 0U·;Uile 
Wirele.s Telegraph Outfit." 

Each Supplement costs 10 cents ; 20 cents for the 
two. Order from your newsdealer or from 
MUNN &: CO •• 3 6 1  Broadway , New York 
- - --,--- - --------- -- - ----------_. _-

TRADE MAllleS 
DESIGNS 

COPYRIGHTS clc. 
Anyone sendIng a sketch and de8er1ptlon !!lay 

quIckly ascertain our opinion free whether an 
Invention Is probably patentable. Communica
tions strictly conlldentlal. HANDBOOK on Patentll 
.e�!::��ri ?!�:� ��:g���oIi:,�:rI.i''H,�t:e�r:lve special notice, without chllrge, lu the . 

Stitntific Jlmtrican. I 
A handsomely Illustrated weekly. I,argeet elr. 
cnlation of any scientific journal. Terme. t3 • 

MU;NfrcrCO:3��:r::�::New
d
Ynik BrauCh OIDoe. . .. 8t., Wubllllltoa. Doli: 

Scientific American 
Boots and shoes, leather, International Shoe . 8 O ld ThO 8 tY  If Co. · . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,740 UI IS oa ourse 
Boots and shoes, leather, Regal Shoe Co . . . .  65,796 
Boots, shoes, and slippers, leather, Upham with Piouet:r Perfect Frames, Bros. Co. . . • • • • • • • • • • . . • • . . . . • . . . . . . . . •  the only frailles havillJ!: ribs 
:���e:�P<f���:�'N�� �o.p��� . : :  � � : : :  : :  � :  � :  : : :  �:�!�: ���:!J�'\��(\::ei:d 
Candlesticks and valves, brass, W. D. Allen ��roct�

n
�!�.� ��:

o
�biP:�':ft Manufacturing Co. • • • • • . • • • . . . . . . . . . . . . .  65 . R-l::: to you. Candy, chocolate coated, J. G .  McDonahl Pioneer Perfect Frames 

Candy Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S.We all the hard w01'k and 
Can lied fruits and vegetables, BUl·t Olney t wo-thirds the C!ost �f • 

Canning Co . . . . . . . . . . . . . . . . . . . . . . .  65,798, 6;), 7nn simil.:t.r, complete boat. 
Canned salmon. C. Schmitz & Co . . . . . . . . . . . .  G5. 8 1 1  '!l'member, wita Pioneer 
Carriages, Fouts & Hunter . Cal'riage Manu· r.: <) fl;�:��g r:;'�, f�a����s 

a
!�

o
d facturlng Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  Ha. �_-t iu!'>trudlon!l for completinR' 

Chemical compound, certain, Home Labora· 

I 
your i.",at. Or�l�r your Fralll�1I 'J'UIH, \ ('II thl! Eas,. Payment plan and 

tortes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65.7:;9 s

,

'l'e for yourself the slmpUdty of the I'i
,
ont'er Syrdelll. If you haven't 

Chemical compound, certain, G. M. Woods . .  65. 7-17 1 i 11!�, or �annot J;'et materl.&:1 conveniently to c(lml'iett' \ our boat your· 
Cigars. Gustav A. :\Im'bs & Co . . . . . . . . . . . . .  65,7t;5 !'d f, wnte us �o! low·8nced, pe�fed DeektDl' Planll:lng. ,,'Utlngs, 
Cleaning compound, certain, "'". Creamer & � _ ��I�!�::�e 
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o
f�:tl�4:;.�!

r
b:a

e
:!. Co. • • . • • . • • . . • • . • • • . . • • . • • • • • . . • • . • . . . .  6a , 7a2 bull(lpr",' booll:. 300 Ulustrations. All about types of boats, engines, Cleansing and polishing, cloth for, Zip Cloth etc. I\Jon�y back if not 83.tisfied. 

Clot�������m��g�[�Q}la·Y�� '';�d ·S';;, . : : : : : : : :  �:n� The Pioneer Boat and Pattern Co. 
Coal, J. W. Dawson . . . . . . . . . . . . . . . . . . . . . .  00. 849 Wharf 162, Bay City, Mich. 
Coffee, Frank L. Sanford Tea & Coffee Co . .  6!i . �25 
Cotl'ee, Jones Dry Goods Co. . . . . . . . . . . . . . . . .  65. R2!l 
Cotl'ee, Levering Cotl'ee Co . . . . . . . . . . . . . . . . . . . 65,8�O 
Cotl'ee and tea. Sellers-Lott Cotl'ee Co . . . . . .  M .S:W I Cotl'('e, W. F. �[eLaughlill & Co . . . . . .  65. 844 , 65. 8411 
Cotl'ee and tea. Closs .. t & Devers . . . . . . . . . .  65. 822 
Combs, W. H. Noyes & Bro. Co . . . . . . . . . . . . . .  65 . 846 
ComputIng machines. Calculus Co . . . . . . . . • • .  fl5. 7iiO 
Cotton batting, Southern ' Cotton 011 Co . . . . . .  65 . 797 
Cutlery and ' edge tools, certain, George 

Worthington Co. . . . .  . . • . . . . • . . . . . . . . . . .  r,r.. 72� 
Dental cements, E. W. Dodez . . . . . . . . . . . . . .  G5. 753 
Electrical supplies, certain, J\Iorgan Cruclble 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6;'. 726 
Felt ,·ooflng. Warren-Ehret Co . . . . . . . . . . . . .  65,778 
Fertilizers. Vlrglnla·Carolina Cbemlcal Co . .  M.776 
Flour, wheat, Allen & Wbeeler Co . .  65,818,  65 . 8 1 9  
Flour, wheat, Jones Dr�' Goods Co . . • . . . • . .  65 .828 
Flour, wheat and rye, Wilkinson , Gaddis & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 ,848 
Foods. (,prtain. Curroll, Brough & Rohlnson . 65 , 801 
Furnltn... polish, Orcbard & Wilhelm Car-

pet Co. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 .727 
(�ns bnl'lIers. incandescent , Block Light Co • • •  65. 820 
Gin. G. Rexlnger . . . . . . . . . . . . . . . . . . . . . . . . . . 6.�. 8 1 0  
nlu!'Os articles, certain, Gillinder & SOilS • • • •  (15 ,70-1 
c noves. leathel". Gordon & Ferguson . . . . . . . .  00 , 827 
(;og'g}P:;I, automObile, Meyrowitz MauufactUl'-

Ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,758 
Grindstones. Royal Manufacturing Co . • • • • •  65, 774 
nand bags. Habn & Amberg . . . . . . . . . . . . . .  65 .771 
Insect poison, U. Storrjohamm . . . . . . . . . . . . . flfi. 7-t4 
Knitted underwear, G. Rockwood & Co . . . . .  Rli . 7-t� 
Kummel, Schuster Co. • • • • . . . . . . . • . . • . . . . .  65 .81 ::! 
Lamps, automobile, 35% Automobile S·,pply 

Co . • • • • . . • • . . • • • • • • • • • • • • • • • . . • . . . . . . . . .  (lii. �:�!) 
Lead, hard. Cookson & Co. • • • • . . . . . . . . . . • . .  H:t. 7 1 7  
Linoleum, Cn tesby & Sons . . . . . . . . . . . . . . . . . . .  n5,751 
Macaroni. spaghetti, and wbeat fioul', 'Vnples· 

Platter Grocer Co. . . . . . . . . . . . . . . . . . . . . .  r.;-) .�--l7 
Magazines. Walter A. Johnson & Co . . . . . . . .  65.777 
Magazine-s. month!)", International Union of 

Steam Engineers . . . . . . . . . . . . . . . . . . . . . . . .  �5, 7mS 
l\.1pdicinal compound, Walter L. Smith Drllf.{ 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GU, 740 
Medicinal preparations, certain, BloomingdaJt' 

Bros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r..r;, 732 
)Ipdicine for fevf'l'. �'arh\\'erke vorm. Meistt' r 

Lucius & Brnnlng . . . . . . . . . . . . . . . . . . . . . . r.:i.721 
:\I(>tal mallufac·tm·p!'!. Cf'l' tui l l , Elbel Co . . . . . .  (i;i .720 
Ointment, R. N. ( ; tImore . . . . . . . . . . . . . . . . . .  R;'.7:-:6 
Ointments, H. Hogsbf'nd . . . . . . . . . . . . . . . . . .  H5, 7::t8 
Oysters and camu'rl fish . C.  Callahan Co . . . .  6r;.�OO 
Paints. mixed. Tropical 011 Co . . . . . . . . . . . . . .  GU,840 
PapPI', writing aud printing, Amf'rican \Yl'it-

iug Paper Co . . . . . . . . . . .  65,780, 65,781 to nrl. 7!l2 
Pens, steel. Perry & Co. . . . . . . . . . . . . . . . . . .  Or.. R34 
Post cards. J. & L. E .  Gaunt .  . . . . . . . . . . . . .  6:;. 754 
Powder, antiseptic, Red Cros!-=! Powder ('0 . . .  65,741 
Printing presses and parts thereot. Mach ill(l 

Sales Co. . • . . . . • • . . • • . . . • . . . . . . . . . . . . . .  r.!i. ��1 
Punches. B. Lawrence StatioIH"l')� Co . . . . . . . . .  ('.;-) , 7 1 5  
Refrigerators, Baldwin Refrigprntol' ( '0 . .  

65. iH2 , 65,764 
Refrf�('rators and tce boxes, Baldwin Rp· 

fl'igerator Co . . . . . . . . . . . . . . . . . . . .  ():;. 7 r��, 
RE"med)' for catarrh , Davis Chemical Co . . .  . 
Bemedy for chills, J. M. Smith . . . . . . . . . . .  . 

f1!"i.7H5 
(iii. 7a5 
05. 743 

Rubhe-I' and rubber gums, Continental RnhhC'1' 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  6ll.76ft to 6!'i. 769 

Rubber hoots and shoes. Selz, �('h\\'ah & ('fl .  
6:;. 8 1 :1 to Hll. 8 1 5  

Rubher hoots. oVf'l'sboes, and l'uhbel's, St. 
Paul Ruhher Co . . . . . . . . . . . . . . . . . . . . . . . . .  63 . 8 1 6  

Rnhher footwear, :\1. Lind!o;:ty Rnhhf'r Manll· 
facttlflng Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  1\,�,R08 

Salve, corn, C. Berman . . . . . . . . . . . . . . . . . . . . r.;;,7:11 
Seeds, flower, E. C. LudWig . . . . . . . . . . . . . . .  GU, 77:l 
ShIrt waists, ladles' and girls' , Spll'!(,,1 & 

Prehs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  05 . R37 
Shirts. jackE"ts. overalls, alld trousers, R. r.. 

McDonald & Co. . . . . . . . . . . . . . . . . . . . . . . . .  f05 .�33 
Sideboards. huffets, beds, etc. , Indiana Fnl'· 

niture Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H5. 772 
Soap, Rohlnson Bros. & Cn. • . . . . . . . . . . . . . . 65. 7 60 

ot laree concern , who will in 
few months' home study equip 
�Y�af'!!�� ;�!�t��:t���:'f:3:� 
::l����g/��t�:t�\:�:::�� 
charge and stead.l" position 
when comSleted. Reasonable 
:::�s ��st ;��g:B�1f:ab:�t 
future. Address 

CIlIEF DRAFTSMAN, DIV. 17 
Eng'. Equlp·t Co. (Inc.) ChIcago 

,,*_IEa:'·'·II';·Q;I·);11 
We estimate on anything you want made to order, 

STA lI P I NGS, MOD E L !;. E X P ERT W ORK 
We publ l.h " The SlJent Partner," a brainy little magazme, full of "ood thougbts. Sample f1'ee. Write us. 

TilE GLOBE lI A«mlNE AN II STAM PING CU. 9iU lIamnton St • •  Cleveland, O. 

, 
Corlis8 EnlF,ines, 'Brewers· 

and But'lers' Macbinery. I'HE VIL"l'�at 
M �·G.  CO., 89'J Clinton St" M ilwaukee, Wis. 

MODELS '" E X P E R I M E N TA L W O R K .  
Inventions deveioped. l;peclal liachinery. E. v. BAI LLAR D .  24 F ran k fo rl Street.  New Y o r k .  

RUBB ER Expert Manufacturers 
Fine Jobbing Work 

PARKER. STEARNS i: CO .. 228.229 Soutb Street. New York 

M R � I N V E N T O R 
Send us your models or drawings for our lowest prIces 
We can de\'e!op, perfect 01 manufacture your invention 

MONARCH TOOL CO" 128 Opera Place, Cincinnati, O. 

Experimental & Mode l  Work 
Cir. de advice/ree. Wm. Gardam & Son, 45-51 Rose St.N. Y 

D I E  I SPEC I A. L  I MODELS  W O R K  TOO L S  N O V E LT I E S  T X lh ,  i m"'ht I I  " ,)tll: fOI' I n\(' lIt . .  r �  

II.  T l: Il N E t: TOOl, CO . . � 1 ;; �.  (' 1 1 11( on St  • .  ( 101" 8,," 

Machinery. Dies. Tools, Models. Metal Pattern. Spe
c�alttes. Thirty Years' Experience. A bargain in 
hn can and other dte�. round or square. 

AUTO lU A tJ H I N E WO R K S  CO .. �14 South Clinton Street. CJhicBgo. 

fOR SALE -
The entire p I a. n t of the 

Grout Bros. Automobile Com
pan y. ILt Orange, Ma.ss . •  con
sisti ng of a large tract of land, 
with th ree large brick buildings 
thereon, fully equipped with 
machinery, and a good supply 
of stock and materials for the 
manufacture of a.utomobiles. 

A force of fi rst - clas. men 
Is actively engaged In manu
fa.cturlng the w e l l  k n o w  n 
• •  Grout " ca.r, and the busi ness 
ha.s run co ntinuously since its 
establishment in 1 898. 

The company has a number 
of well established a.gencles 
throughout ,  the country, and a. 
market already established for 
its ca.rs. 

For terms and particulars. 
call on or address either. 
ELISHA S. HALL, Ora.nge, Ma.ss. 
DAVID I. WALSH, Fitchburg, Mass. 

Receluer •• 

To Manufacturers and Inventors 
We are particularly well equipped lor undertakinr;( the 

sale of American manufactures marketable in Europe. 
We bave a department for adjusting your eJaims 

8¥ainst Continental firmo. 
We exploit American Inventions. whether already 

patented here or not. 
We are not '-Agents." and can furnish satisfactory 

references. 
U NITED STATES IMPORTING COMPANY 

Ham burg, XV. Germany 

-ENGINEERING 
otl'ers the broadest field o f  development t o  tbe 
ambitiOUS young man. Our conrses In Clvtl 
Enl<lneertng. Mechanical and Electrical Englneer-
���n�t

i���l�0�t3. vw.� y��l'at:ttl�eaJ�stPs�:�i 
W rite for our 200-pl1ll:e free handbook descrlbln/f 
�rort&c�'l"'��. 

E8r�t���:y ;;�[�r1t!t
n!� 

AMERICAN SCHOOL OF CORRESPONDENCE, Chicago. In. 
'---- MENTION SCIENTIFIC AMER. ,  1 1-2...07 

BEA NtJTtJRMAN ��0Jo�e�..:.�g,e Cf��!::.r.8 ��!:;!,,�;;,.,. .. 
E l ec t r i c  RailwR.Y Course by mail makes you & successful Motorman or 
Conductor. Work is pleasant. Hun .. 
dredsof positions 0ro:n. Other courses �:�, �J:: ::���·w::�� tor it 
The Wenthe Railway Oo .. e •• School. 

Bo .. 587. Freeport. 111. 

1 5  VENTS for trial 13 
weeks. In this i I I ol8-0 
trated national week· 

ly all the import!LDt news of the �� 
:n

o
t�rl�Il;�i:� b�:;

r
!��d:���JY�Jany special fe:lturt:8 of gl"t'at Interest 

It III sincere, reUable. enttrtaining-THF: paper for tht! home. ,1 year . 
takes place of ,2 to 

.4 PiJlTII�l���iC
k
t::.�l�;��n. D. C. 

THe NATIONAL NE:"N!> R:'EV L � W  

LEARN WATCHMAKI NG 
Soap manufactured trom wool gre8�e. 

V�relnlA"te Chemlsche Werke Aktil'n· 
gesellschaft . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:;. 761 

We teach It thoroughly In as many montb s as it I formerly took years. Does away with tedious apprer.=-=�::-:-:-:-=--::-=--=--:-=--==========:: tlcesbip. Money earned while studying. Positions 8e· DRYING MACH INES F., .II k;nd' of K"an· 1 cured. Easy terms. Send for catalog. 

� T H ' S C H W E R D T L E  S TA M P  C O  �. S T E E L  S TA M P S ,  L U T £ R S  & F I G U R E S  
B R I D G E. P O R T C O N N  

Soap. perfumed. A. & F. Pears . ,  . . . . . . . . . . .  65 ,748 
Spinning rings for textile machlnel,)" , 

Draper Co. . . . . . . . . . .  , • . .  , . . . •  , . . . . . . . . .  65 .R23 
��;,:lt'H��:�iba�·M�: ST. LO(;lS WATCJl MAKING SCHOOL, St. Loull, l!o. 

Stogies. E. A. Lenkard & Co. . . . . . . . . . . . . . .  65,757 
Sugar granulators. cube machhH's. ptc . ,  H('('- -------------- SENSITIVE LABUR A.TORY BALANCE 

sey Manufacturing Co . • • . . . . . . . . . . . . . . . .  f'15. 724 
Tca and cotl'ee, Charles Hewitt & Sons Co . .  00 . 821 
Tea and coffee. GintC'r Groc(lr.\� ('0 • • . . . . . . . . .  GU . 826 
Tobae'co, chewing and smoking, P. Lortllurrl 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  65, 759 
Tobacco, smoking, American Toh: H'C'o Co . . . . .  f15 . 7  .. u) 
Tools, certain hand, Ahnpr Dohl(' (' o . ("15 . 7 1 2  to A!'i, 7 1 4  
Tools, hand, Bering·Cortf's Hfl l'(lwll l·t' ( ' 0  • • . • •  G5,716 
Tooth clpaning prf'paration, Davis Chl'lll ical 

Co . • • • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f1!'i, 7:1-t 
Varnish stains. Coloninl Pnint Co . . . . . . . . . . .  r�.7�3 
Varnishes, GUddC'n Varnish Co . . . . . . . . . . . . . . . 65, 770 
Veterinary blood purifier, liquid . .  T .  T .  Cal'-

back . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 . 733 
Washing machines, White Lily Manufactur· 

ing C'o . • . . • . • • • . • • . . . . • • • • . . . • • . . . . . . . . .  G5 . 7�O 

"·ateh mOvPIllents. Hampden \Vatch Co . . . . .  05 . 7il6 

Whisky. G�orge Bieler Sons Co . . . . . . . . . . . . . .  0:;. 722 

';, J�OVELTJES 8: PATE nTED AR1"JCLES ::v,'�UFACT�EO BY CONTRACT. PUNCH ING D IES .  SPECIAL MA�INERY. �,KO N IGSLOW STAMPING & 100' �ORKS. CLEVE 1 A'D .  O. 

MASON 'S NEW PAT. WH IP  HO ISTS 
save expense and liabiUt y incident t o  Elevators. 

Adopted by principal otorehouses in New Yor/<& I\oston 
Manfd. by VOLNEY W. MA SON & CO., Inc. 

Prov Idence, )(. I., U. 8. A. 

K U H L M A N  T R A N S F O R M E R S 
Q u a l ity a lways . S i n g l e a n d  3 · phase .  P r o m p l  d e l i v e ry .  
K U H LM A N  E L E C T R I C  CO.  • E L K H A R T .  I N D . 

"·hl�kr, Mcilvaine & Baldwin . . . . . . . . . . . . . . . 1".5.725 
'Yhlsk)· . Theobald & Son Co . . . . . . . . . . . . . . . . .  n". 72 8 n Magl"cal Apparatus ";hiSk,\' .  I .  Trager Co . . . . . . . . . . . . . . . . . . _ . . . . .  65,803 .8 • 

��l:t�: �l1:be���� �ls�Ri�;y ' c�· .
.

.
.
.

.
. �:�?�: �:�g� I . Grand Buuk CatalollUe. Over 700 enr;(rav,""s 

Whlskj·. Woolner Dlstl11lng Co . . . . . . . . . . . . . .  65,817 200. Parlor Tricks Catalogue, free. 
woob�:�ls���PW��t';sAkt1:�����lISJ.�rf

e/nlgte MAR".rlNKA & CO., Mfrs., .!J3 Sixth Ave •• New �ork 
65,841 , 65.842 

LABEL� 
"Chocolate-," tor chocolate goods, Bunte 

Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Cocoa Beans." for cocoa lH'uns . Bunte 

Brothers . .  . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  1 3. 839 
uElk Brand , "  for shops. G. A. Lu·tz . . . . . . . .  l a . 8·n 
" Loading Cocoa Beans, "  tor cocoa llealls, 

Bunte Brothers . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , 838 
O jRo�·al J('lly Powder . "  for j('lly powdel', 

Royal Pure Food Co . . . . . . . . . . . . . . . . . . . . .  1 3 . 8:17 
USpring Leaf Tea ,"  for tea, Hoops Tea Co . .  1 :3 , 836 

PRINTS. 
"Cyclist Back, Bicycle Playing Caruso " '  for 

playing cards, United States Playing 
Card Co. . , . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  2 , 139 

"Men's and Boys' Apparel ."  for men's and 
boys' apparel, H. C. Lytton . . . . . . . . . . . . . .  2,140 

A prInted COpy or tho speCification and drawing 
of any patent in the foregoing list, or any patent 
In print IssI,ed .Inee 1863. will be furnlshod from 
this office for 10 cents, provided the nume and 
number of tbe patent desired and the date be 
,!Iven. Address Munn & Co. . 361 Broadway, New 
York. 

Canadian patents may now be obtaln�d by tbe In· 
ventors for any of the inventions named tn the forth 
going list. For terms and further particulars 
addre .. Munn 6; Co. , 361 Broadway, New York, 

INVENTORS We manufacture M E T A L  
SPECIALTIES of all kinds. 
to order ; largest equipment ; 

��:es�s����� a��nd
b:S�rf:C� ���p!�vr�; F R E E 

THE EAOLE TOOL CO.,  Dept. A. CInCinnati, O. 

T e I egra ph Y 
;
'
�:���;:;:�h.�·o����\�! 

" up. O M N I G R A PH 
co . •  Dept. 52. 89 Curt .. 
landt St., N ew York. 

By N. Monroe Hopkins. This " built-up " laboratory 
���J�� ;i� ;.:'�r.!' ��tt"om��

e Jl.'h�ga��:,;::i���U'i,':, w.:,t,.�: 
by any amateur s�i1Ied In the uoe of tools. a" d It will 
work as well as a. '125 balance. 'l'be article is accom· 
panlM by detailed working drawings showing varllJus 
stages of the work. Tl1is article is contained in S(;lEN· 
TU'IC A'IERIC.AN Sl'PPLE>IENT. No. 1 1 S<1. PrIce 10 
cents For 8ale by )lU"'N & co., 361 Broadway, New 
Y ork City. or any booltseller or newsdealer. 

V E N T R I L O Q U I S M  
I Learned by any Man or Boy at home. Small cost. Send : to-day 2-cent stamp for particulars and proof. O. A. jlii.mlth, Room 512, 2040 Knoxyllle Ave •• l'eorJa. Ill. 

ACAJ��MY ARCH ITECTU RE  IN�ml�1;:wL 
1160 Choteau A,-enue, St. Loula. Mo. 

R�tlJ�N,:;:rr.1�:gflf'i.� ;'e�����tr�t�U�:"8i.lechanlcaL 
J,.OREMEN educated In any trade. 
CORRE�PONDE:SCl': courses for home study. 

STU DY Instruction " 

LAW 
Correspondence 

EstabUshed 1892 
Prepar61 for the bar of 

any State. Three Courses: 
College. PQSt.Oraduate and 

Business Law. Improved method of instruction. 

combining theory and practice. 
One studed writes · '" have learned more law 

ID three months under your instruction than 1 
learned in lix months in a law office." 

APPROVED BY BENCH AND BAR 
Classes begin each month. Uniform rate of tui" 

tion. Send for our 4S·page catalogue, in which 
we give a Iynopsia of the rules for admillioD to 
&he bar of the several States. 

Chicago Corre.pondence School 0' Law 
1506 Reaper Blook. Chloa.o 

© 1907 SCIENTIFIC AMERICAN, INC.
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Rubber Pump Valves 
For Cold and Hot Waur, Qas, Acids, 
High Pressure Mine Service and for 
every pumping requirement. � � � 
Mechanical R.ubber Goods of every description 
of unsurpassed qualities, including BEL TlNG, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
TilInr, Emery Wheels and MOULDED and 
CUT SPECIA LTIES for any mec:hanical 
and c:ommercla1 device. � � � � � � � 

NEW YORK 
PACKING 

BELTING & 
COMPANY, Ltd. 

9t & 93 Chambers Street, New York 

ScalD S · All varieties at lowest prices. Best Railroad 
(I I�g\rWd U:;:t!JI�I�!:,��cr�I�· g'��'. Sewlna Machines, Bicycles. Tool. efc. Save MOIl4lY. Lists Free. CHICAGO ScALE Co •• Chicago, 111. 

I 

. , , < • .-:: '" • -. .. . .. -: 
I - �. 

: �_�r--

Bndley Polytecbnlc lastltate 
f{orol�ic:al Der.rtmen\ Peoria, III DOIa 

Formerly Pahon. Horolc¢cal lnat. Larrett. .Dd Rest ."'.te" &e"ool f. A_erae. 
"'''' e teach W 8tch \\7ork, Jewelry, EOJ"&viDg, Clock Work, 9J'UC8. 

Tuition reasonable. Board aDd 
rOODlS Deaf ",hoot at moderate rat.et. 
Send for Cat.'lloJr of Tnfonnatlon. 

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

PR EPA R E D  R .  H.  MARTII , ASBESTOS FIBRE OFFICE, ST . PAUL BUILDING 
feir  Manufact"r.r. use 220 B'way, New York . 

We wm Make You 
Prosperous 

.antl. Bid •• , 19'ula18et08, D. C. 
j,tllflnaNI" Pld ... .  C ..... , III. 

....-- I. �. C. -
Gasoline Engines 

SMOOTH 
RVNNING 

A line of enalnes adapted to the use. of all classes 
of mechanics. Constructed oti mechanically corr�ct principles. Kverywhere distinguished for their eafety and ease of management, as well as for their 
elllclency arid economy. V ertical style. In 2 and 3-hor.e power. 

Horizontal ( Stationary and Portable), In " 6, 8, 10. 
12, 15 and 2O·hQrse power. 
t�� ��r:3 g7'i�k"%.fo� :::�r:'at all prin-cipal point.. Addres8 home olllce for catalogs and 

particulars. . 
The I nternational Harvester Company of America (INCORPOJUTl:D) 

16 Harveoter Bldc., Chleaco, DL 

��1iV\M�'Vtt� 
T�edo Omo,U 

1 2 6  .. . . . . .. Vu lcan Plac. 

1'he VUlcan Iron Wor'6.5 co. 

Scientific American 

The O N LY revolver you can buy at 
any price, that simply CAN'T be fired 
until you pull the trigger, is the 

IVER JOHIISO. 1��WAnc REVOLVER 
No button to press, no lever to set before you 

can shoot. The safety feature I S  the mechanism 
itself. When you pull the trigger, the rest follows 
-swift, hard and SURE. Our FREE Booklet 
.. SHOTS " tells all about it and will convince you. 
I'ER JOHISOI SAFETY IVER JOHISOI SAFm 

HAM.ER RnOLVER HAI.ERLESS REVOLVER 
Mnoh barrel. nickel·plated S-Inch barrel. nlckel·plated 

flnlsh,22 rim-fire c"rtrid�e. finish. 8'l or sa S ��rtd:�er: .,6.00 t;l:It;:-fl.r
e
. �ar: 7.00 

So ld  b u  Hard""."" and /!porting Gooda Mal<r. eve""","."". 
��kn}!"tt'�c:"lr. ':�:1� :ri�M afw d.e::,r n�� Kg! �':f�': 

IYER JOHISOI'S ARMS " CYCLE WORKS, 1 70 RlYtr Sin,., Richburg, Masl. 
New York: 99 Ohambera St. Hambu ....... Germany, Plckhuben ,. 
Paclllo �: Alameela, Oal. London, Anll.: L3 Cullum St., Eo C . .  

lakl" af In, Jahnson Singl. Barrel Sholpn. and TruSl Irld .. Ilcrel .. 

Motor Bu���
,:
�!.lf:

:
������. 

zontal Air Cooled Motors. All Styles of Water Cooled Enllines. 
Friction and Planetary Transmissions. Slnllle or Double Chain Drive. 

Dlfferentltd8.-We Supply all the Necessary Parts to Convert Buggies into Auto Buggies. 
NEUSTADT AUTOMOBILE & SUPPLY CO., 393Z Olive St., St. Louis, Mo. 

* A MECHANICAL PERFECTION 
IS THE 

51 AR5AFE1Y RAZOR 
which has been tested and tried out b y  over five million 
"sers all over the world. It does its work with safety, com· 
fort and dispatch. 

The blades are forged and full concaved similar to the 
ordinary razor blades. With proper care they will last a life. 
time. They should be stropped occasionally to produce the 
best results in shaviJ!g. 

The STAR SAFETY RAZOR is guamnteed to meet th" require
ments of the heaviest beard and will not irritate the tenderest face. Eastly 
adjusted, simple .in handling, tak�s no tirne to clean the. instm"lent after 
sh"vinl!'. 

Th,. razor may_be inspected at any cutlery store. If you l'urchase a 
STA R.  SAFETY RAZO R. you Will own the best mzor of ,ts. kind on 
the market. 

Star Razors are sold in sets from $1.50 and up ; with the· automatic 
Stropping Machine and strop, $4.50 a set. These Safety Razors are sold all 
over the world by all dealers who handle cutlery. 

THE STAR SAFETY CORN RAZOR 
Simple. Safe and Sure. on sale by all  dealers, or 

will  be sent you from our factory on receipt of $1 .00. Both of the above articles make useful, 
handsome and valuable holiday gifts, and as the 
Christmas season approaches consider the advis
ability of purchasing the Sta.r Safety R.azor �!!!'�� 
and the Star Corn Knife for relatives or � 

* 
friends. 

KAMPFE BROS •• 12 Reade Street • .  New York 

This Furnace Will Pay Its Way 
In Your Shop or Tool �oom 

You can never heat and harden your dies, milling cutters or other !';'Js��c'h 'dis!.:ti�f:cti
���out a big percentage of loss, frequent delays 

and 1�'l,��r :l.� �l!J'eO�th�'i.kis°
f this kind absolutely right, economica\ly 

Stewart .spec:lal No. I Oven or nuffle Oas Blast Furnace 
It is made to use any kind of gas or crude oil. 
Shipped anywhere on thirty da):'s' trial. 55 other styles and sizes 

made. Some for every purpose. Write for catalogue. 
CHICAOO FLEXIBLE SHAFT CO. , .78 Ontario Street, CHICAOO 

Electrical Toys for Boys 
R.eal Scientific Novelties 

Pr.otioal, Complete, Barmle •• , Durable. 
.UST TH.E THIN·GS· FOR C:H 

Every Boy a Railroad President 
THERE'S rreat fun ownior a railroad and bo .. -

. inr·the·job. Our Model. of I.oooooott .... Tr ..... Troll.� C .... D7a-.. ..... P .. etc •• are 
practica l ,rid d·u'rable inventions. They amuse 
and instruct. · ,  The, point-many·' boy tG-a useful 
career. Equipped with dry batteries, no adds 
or liquids used, perfetti, · .. 'e and harmless. 
Price. from $1 up. 

ILLUSTRAn::O BOoKLaT SENT "REa 
THI! CARLISLI! III FINCH COMPANY 

233 B. CIIftooa A .... C ... laaatl. O. 
wGHt Manfaa-s f1eGtrk.11 NmII1e1Ia tile World 

NOVEMBER 2, I�7. 

.... ... .J L .• L _ . ..... _ ��_ �; . .J. � -� . l 
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1u tue ItUJ or l�. wUC:U VI e  on1u'{ut out r u e  

First Six Cylinder Stock 
Touring Car MI�e America 
we .tated In our adv�rtlslnl! ThaI It Wa8�" A car which would be extensively col!led In tbe near future." 

J\ ot e  the number ot manuf .. cturers wbo are now bulldlna six cylinder cars. 
WheD you bU7 . National you have a leader 

THE 1908 NATIONAL LINE 
Model it T "  
6 cyl . 1 6  H .  P. 

Touring Car 
Limousine 

Model " R " 6 eyt. M H. P. 
Touring Car 

Limousine 
Roadster 

M. od�1 UN ,. 
4 .cyl. 50 H. P. 

Touri.og Car 
Limousine 
Roadster 

IT At the New York Show, Gralld O.tober 24.31 
Central Palace, 

". rite tOI' Cat.lo .. Alld Booli:let-U What Owne1'8 Say About 
Tht:ir NaUol als." 

National Motor Yehlcle Co., 1019 E. 22nd St., Indianapolis, Ind. 
Members Americ3n Motor Car Manufacturers' A88OCiation, N. Y. 

Have you been 

ST U N G  
Tbousands of wortb. 

leSs i a v e r t e d  ru 
I I  r b t 8  bve bee .. 

palmed off on tbe 

public for the 
National Automatic· 

The only Inverted lIuht that can 
ulve permanent satlsfadlon. 

It is made to serve: other kinds are made 
to sell. The only light having automatic 
control of gas under varying pressure, 
which insures perfect combustion. 

" N a H  o n a l  Automatic " 
stamped on e very · regulator 
(see arrow). Every light sold 
in sealed carton and guaran
teed. Write for Booklet and 
name of local agent. 

National Gas Light Co. 
KALAMAZOO, MICH. 

SCRAPER 

I-
Neatest. simplest and be,t on 
Lhe market. EljZht sharp cut· 
tm2 edjl('8. each brou.iorht in-

. 8taotl y Into u.e by bal l  joint . connection. Easily lue:ted or 
released by turning bandle. 

PIUCE .1.< : 0 
Send /0'1' 2� pa(Je catalog No. la-B. 

THE L. !I. !lT A R ltETT ('0 .. Athol, Mo ... . 1'. !I. A. 

Saves 90% THE 
DIA6RAPH 

(Trade Mark Ik!istntd) 
The Improved 

Stencil Cutting Machine 
Is 8. saving of 90 per cpnt in your 

Shtpptnll Room worth considerilll{? 
Two Thousand Dia.R"rapbs in use 

La1'l!est Houses In the United States. 

Straight Legs 
Posilh·ely trim, styltsb, strlli"bt� 

Hne eBect with our · I neuUlRtic 
Fonn�. Apnt on Appro,·"l. Un-
8t'en, unfelt, ine:zpeDshe, durable. 
I f A mat\·elotl8 invention," Also, 
wlthont charge. ex�rcises to Ktve ��\�' :;:�;� &�('J

io
cba� .!�e

t 1� 
tinder plain let ter �al . 

THE ALISON CO. 
Dept. 61 Buffalo, N. Y. 
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