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ACCELERATING RATE OF GROWTH OF OUR COMMERCE. 

In a genEoral way we all understand that the growth 
of commerce in the United States is proceeding at 
an accelErating rate; but it takes the actual figures, as 
published from time to time in the government docu­
ments, to impnss upon us just how marvelous this 
growth has become. A volume recently issued by the 
Department of Commerce and Labor gives us a bird's 
eye view of the increase of foreign trade, as shown by 
the total imports and exports annually from 1 790 to 
1907. The magnitude of our commerce is shown by the 
fact that its total value for the 117 years under consid­
eration reaches the stupendous sum of 80 billions of 
dollars, of which 3 7lfz billions represent the value of 
imports and 42lfz billions the value of exports. The 
most striking fact about these figures next to their 
magnitude is, that the greater part of this commerce is 
to be credited to the last two decades ; for of the 
421,6 billion dollars' worth of merchandise exported 
since 1 790, 211,6 billions or OVH one-half is credited 
to the twenty years beginning with 1887, and 14 bil­
lions to the ten years beginning with 1897. Here, 
in this last statement, is something that may well give 
us pause ; for it takes these carefully-compiled gov­
ernment statistics to render it credible, that one-third 
of the total exports for a period of 1 17 years is due 
to the commercial expansion of thE last ten years. Of 
the 3712 billions representing the aggregate imports 
since 1 790, about one-half came in during the twenty­
two years beginning with 1885. 

• I.' • 
THE COMMERCIAL SUPREMACY OF NEW YORK. 

Apropos of the rapid growth of our commerce, it 
will be gratifYing to the residents of New York to 
learn that this city easily maintains its commercial 
pre·eminence. A summarization of the business of the 
past year by ports of entry and departure, shows 
that New York continues to handle about two-thirds 
of the entire for6ign commerce of the United States. 
Next in importance comes Boston with 7 per cent, fol­
lowed by New Orleans with 6 per cent, Galveston 5% 
per cent, Philadelphia 5 per cent, Baltimore 4%, 
per c6nt, San Francisco with not quite 3 per cent, 
Savannah 214 per cent, Puget Sound 2 pel' cent, and 
Buffalo and Detroit each with a little over 1 per cent, 
the above percentag6s having reference to a total for­
eign commerce of $2,9 70,000,000. If we consider the 
exports only, the percentage list of the total expor­
tations, by ports, shows New York to be first with 
35 ptr cent to its credit. The general currents of the 
export trade are shown by the figures of the exports 
arranged by principal sections of the country ; ac­
cording to which, Atlantic coast ports are credited with 
61 per cent, Gulf ports 21 per cent, northern border 
and lak6 ports 10 per cent, Pacific coast ports 6 per 
cent, and Mexican border ports 2 per cent. The Bureau 
of Statistics is to be congratulated on the new and 
more scientific classification of the year's commerce 
which was adopted by the D6partment last year, and 
receives its first publication in the present volume. 
All articles are now subjected to a twofold classifica­
tion to show, first, the condition in which they enter 
commerce, whether raw or manufactured, and, if the 
latter, whether partially manufactured or wholly man­
ufactured ; and second, whether intended for food or 
to meet other necessities of li fe. This classification 
mak6s it possible to trace the development of domestIc 
industry in each group of articles, and ascertain what 
chang6s are occurring in the position of the United 
States, as regards its ability on the one hand to sup­
ply its own requirements for food or manufactures, 
and on the other to sell in foreign markets domestic 
products in competition with those of other coun­
tries. 

Scientific American 
HEALTH CONDITIONS AT PANAMA. 

TID.e last monthly report of the Sanitary Department 
.at Panama, which has been doing such successful 
work under Col. Gorgas, shows that health conditions 
continue steadily to improve, both in the laboring 
force and the civil population. The two causes of 
highest mortality among the working force were pn6u­
monia, which was responsible for twenty-six deaths, 
and malarial fever, from which fifteen deaths occurred. 
In the total working force of 5,554 white Americans 
there W6re but two deaths during the month, one 
from fever and the other from consumption ; al­
though the consumption case cannot be charged to con­
ditions at the Isthmus, seeing that the patient was 
well advanced in that disease when he arriv6d from 
the United States, and worked only a few days be­
fore being entered upon the sick reports. The pres-
6nt conditions would give a rate of mortality for the 
American whites of 4.2 per thousand per year, which, 
if we bear in mind how pestilential was the condition 
of the canal zone when the present Sanitary Depart­
ment took charge, must certainly be considtred to be 
a most creditable result. The average sick rate also 
continues to fall ; for whereas in August last there 
was an average of 42 per thousand constantly sick, 
in January of this year the figur6 had fallen to 26 
per thousand, and in February to 24 per thousand. 
There were three cases of smallpox during the month ; 
but two of these were taken off incoming ships by 
the Quarantine Departm6nt, and only one originated 
on the Isthmus. In the latter case all the usual pre­
cautions of disinfecting and isolation were observed, 
and no further cases occurred. There has been no 
case of yellow fever on the Isthmus since May of 
1906. It is evident from this report that, when the 
Department claims for the canal zone health condI­
tions that compare favorably with those in the more 
southerly States of the Union, it is making a state­
ment which is well within the truth. 

.. ,. � .. 
FULL ELECTRIC SERVICE ON THE NEW YORK CENTRAL. 

Compl6te electric service over the zone extending 
between the Grand Central station and. Highbridge 
on the main line was instituted on April 23, when, 
for the first time, the Twentieth Century, the Empire 
State Express, and other noted trains were hauled 
through the Park Avenue tunnel by electric locomo­
tives. For several months the local and suburban 
trains of the company have been nuder electric opera­
tion, part of them under the multiple· unit system, 
and the rest hauled by the new 95-ton locomotives. 
The change from electric to steam locomoti ves is 
made at Highbridge in four or five minutes; but the 
company expect ultimately to reduc6 this time to 
two minutes. The party of officials which went out to 
Highbridge was treated, incidentally, to a display of 
the great hauling power of the new equipment, when 
one of these locomotives picked up a disabled steam 
locomotive, with its freight train of fifty-six cars, 
and hauled it to the yard with comparative ease. 

• e, . 

THE PRESIDENT'S INLAND WATERWAYS COMMISSION. 

The appointment by President Roosevelt of an In­
land Waterways Commission was a step of far greater 
importance and wider scope than is generally sup­
posed. The Commission is the outcome of the earnest 
work done by the advocates of improved navigation 
for the Mississippi Valley, and the work of the Com­
mission will be concerned particularly with inland 
navigaqon. This last is a question which is attracting 
wid6spread attention in Europe, where there is a 
marked revival of interest in the question of the re­
building and development of inland canal systems. 
It has been suggested by one of our contemporaries 
that the scope of the Colnmission should be broad­
ened so as to take in the whole question of the natural 
water resources of the United States, not merely in 
its . relation to canals, but as if affects al l  of  the 
many and important interests which depend direct­
ly or indirectly upon the natural sources of water 
supply. Among these may be mentioned, in addition 
to navigation, the development of water power, the 
extension of irrigation, the control of floods, and the 
prevention' of the disastrous washing away of surface 
soil by uncontrolled rainfall. The work of the Com­
mission should include such important questions as 
that of the conservation of the Adirondack water 
supply, which is now being made the subject of heated 
discussion at Albany. Its natural water supply con· 
stitutes one of the most valuable assets that a coun­
try pOSS6sses. The interests affected are so diverse, 
and in many cases so opposed, that the only satisfac­
tory way to distribute its benefits equitably, and to 
the highest advantage of the many as against the 
few, would be to maintain all sources of water supply 
under Stat6 or Federal ownership and control. 

NO BIDS FOR THE NEW SUBWAY. 

The figures presented by the Interborough Com­
pany in the letter of their chairman, Mr. Shonts, to 
the Rapid Transit Commission, explaining why they 
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did not put in any bids for the construction and 
operation of the new subways, will come as a SUI'­

prise to those people who believe that enormous profits 
are to be realized from any new subway lines that 
may be built in this city. The company state that 
the engineering advisers of the company, including 
Mr. William Barclay Parsons, who designed, and Mr. 
John D. Macdonald, who built the existing subways, 
have estimated that the new East Side subway on 
Lexington AV6nue and the new West Side subway 
from 42d Street to the Battery, aggregating about 
thirty-nine miles of single track, would cost for con­
struction and equipment $88,000,000, as compared 
with a cost of only $71,000,000 for the existing rapid 
transit lines, which comprise in all sixty-three miles 
of single track. In other words, the engineer and 
contractor who built the present subways at a cost 
of $1 ,130,000 per mile, estimate that the cost of the 
new subways, if built according to the present speci­
fications and requirements, would be $2,250,000 per 
mile. 

The reasons given for this increase in cost are, 
that it is partly due to the requirements of the present 
law, t(\ the increase in the price of materials and 
labor, and to the fact that while fourteen miles of 
the present line is on elevated structure, all of the 
new line must be built underground. The principal 
increase in cost, however, is said to be due, first to 
the onerous provisions of the new contract and plans 
and specifications, leading to "unnecessary" increase 
in the cost of construction ; second, the adding of the 
cost of all easements to the cost of the subway ; third, 
the purchase of private property for station entrances ; 
fourth, gr6atly increased responsibIlity for damages ; 
fifth, an increase in the diameter of the tunnels ;  and 
sixth, the fact that the express and local tracks on 
Lexington Avenue are. upon different levels, an ar­
rangement which adds materially to the cost. 

Mr. Shonts's letter states that for these reasons, as 
above given, if the company were to build the proposed 
extension in conformity with the Commission's plans, 
specifications, etc., and using the city's credit for the 
cost of construction, and assuming that the new lines 
receive all the traffic which they could carry, it would 
not be possible to make net earnings above operating 
and maintenance expenses, sinking fund payments and 
taxes, sufficient to pay the interest on the city's bonds 
and five per cent upon the additional capital invested. 

The Interborough Company state, however, that they 
are prepared to build the upper East Side and lower 
'Nest Side extensions, provided that the cost of con­
struction can be brought within the city's borrowing 
capacity, and the terms of the contract are such 
that the company may reasonably expect the earnings 
from these additional subways to be sufficient to cover 
the interest and sinking fund upon the bonds of the 
city issued for their cost ; a proper annual charge 
for depreciation ; and interest upon the company's 
additional investments for which the city's bonds will 
not be issued. 

This means that the Interborough Company are pre­
pared to bui ld the subways if they are permitted to do 
so in their own way and on their own terms. Hence i t  
looks a s  though t h e  question must now be faced, a s  to 
whether it is  advisable for the city to build and oper­
ate the new subways with its own money and with its 
own staff. 

• Ie .. 

QUARRYING GLACIER ICE. 

In Switzerland, since the introduction of electric 
railways, a new and somewhat strange industry has 
been established in the Alpine districts, namely, the 
quarrying of glacier i ce for distribution in the large 
cities. Certain of the Swiss communes or districts 

. have been able to gr/1nt concessions of their glaciers 
for this purpose, and considerable sums have been ex­
pended in constructing ice slides or troughs, in which 
the blocks of ice, many of them being of large size, 
blasted out of the glacier are transported to the 
vicinity of the stations for conveyance, in carefully 
refrigerated vans or cars, to Lyons and other large 
cities remote from the Alps. 

The method of blasting with black powder so as to 
avoid the discoloration and soiling of the ice, and 
the ability displayed by the engineers in erecting 
slides and in providing sufficient friction by means of  
curves to avoid excessive speed in the downward jour­
ney of the ice blocks, show considerable ingenuity 
and skill. 

Glacier ice, which is perfectly pure and transparent, 
and which has many qualities which are greatly ap­
preciated by the consumers, commands a higher value 
than that of the usual kind obtained from the lakes 
and ponds. A singular feature in connection with the 
preparation of the ice for the market is that it has 
been found necessary to store it for some days in 
special warehouses, built like our own ice houses, 
those with double walls with sawdust between them, 
in order to remove a coating of frosted or non-trans. 
parent ice that tends to form on the surface of the 
block as it leaves the glacier. 



THE HEAVENS IN MAY. 

BY HENRY NORRIS RUSSELL, PH.D. 
The eastern and western skies must do their utmost 

at this time of year to atone for the dullness of the 
southern. As we face the south, the only conspicuous 
star before us is Spica, in the constellation of the 
Virgin. The Crow (Corvus) contains some moderate­
ly bright stars, but the Cup, and the tail of the Sea 
Serpent (Hydra) are by no means prominent. Libra 
(the Scales) contains two brightish stars. The Cen­
taur and the Scorpion, which are now on the south­
eastern horizon, are fine constellations, but we never 
see the best part of the former, and the latter has only 
begun to show itself, its brightest star, Antares, being 
just at the point of rising. 

Round the zenith are three fine star groups-the 
Lion on the southwest, the Herdsman ( Bootes ) on 
the southeast, and the Great Bear to the north. 

Included between these three are the unimportant 
groups of the Hunting Dogs and Berenice's Hair. Reg­
ulus, the principal star of Leo, and Arcturus, which 
holds the same rank in Bootes, are about equally far 
from the zenith. 

The bright star low in the northeast is Vega in the 
Lyre. Between this and Arcturus are the semicircle 
of the Northern Crown and the much larger group of 
Hercules. Ophiuchus, the 
Serpent Bearer, entangled 
with the Serpent which 
he carries, is coming into 
sight in the east. 

In the west, and pretty 
low down, we see the Lit­
tle Dog, with its bright 
star Procyon, then the 
Twins, which besides the 
two bright stars, Castor 
and Pollux, now enjoy the 
presence of Jupiter, and, 
farthest to the right, Au­
riga, the Charioteer, with 
the very bright star Ca­
pella. 

Draco and Ursa Minor 
are to the right of the 
Pole, and Cepheus and 
Cassiopeia below it. 

lt is interesting to com­
pare the colors of the 
brightest stars. Procyon, 
Castor, Regulus, and Spica 
are all white, and Vega is 
almost blue. Capella and 
Pollux are yellow. Arc-
turus is reddish, and An­
tares and Alpha Herculis 
are fiery red. 

The reason for these 
differences had long been 
conjectured to be that the 
whitest stars are the hot-
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of such red stars as Antares, but in Arcturus they do 
not appear, and there is no trace of them in the sun, 
except in some sun spots. We therefore conclude that 
the surface of Antares is probably cooler than the are, 
and that of Arcturus is as hot or hotter. For other 
reasons we are sure that the sun surface is much 
hotter than the arc. 

It may be asked, Why then does an arc light look 
so blue-bluer even than Vega? The answer is that 
part of the light of an arc lamp comes from the incan­
descent carbon vapor between the poles, and this is al­
most entirely blue and violet ( showing as splendid 
bright bands in the spectroscope). 

THE PLANETS. 
Mercury is morning star till the 24th, when he 

passes almost exactly behind the sun, and becomes an 
evening star. He is visible to the naked eye only dur­
ing the first few days of the month, in the morning 
twilight. 

Venus is morning star in Pisces, and rises at about 
3: 30 A. M. in the middle of the month. 

Mars is in Sagittarius, very far south. He is ap­
proaching opposition and growing more conspicuous. 
He is twice as bright at the end of May as at the 
beginning, while his distance from us decreases from 
69 to, 50 millions of miles. He rises a little before 
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16th. She is in conjunction with Uranus and Mars on 
the 2d, Saturn on the 7th, Venus on the 9th, Mercury 
on the 10th, Jupiter and Neptune on the 16th, with 
Uranus once more on the 29th, and Mars on the 30th. 

A comet, visible in a small telescope, was discovered 
by Mellish at Madison, Wis., on the evening of April 
14. It is in Gemini, moving very speedily northeast­
ward. From this rapid motion it may be assumed that 
it is now near the earth, but will soon recede from it 
and grow fainter. 

Princeton University Observatory. 

DEVELOPIN G PHOTOGRAPHIC PLATES IN 

DAYLIGHT. 

E. Demole, of Paris, brings out some new points as 
to the reversal of photographic images, and what bas 
a great practical value is his method of developing a 
plate in daylight. The present researches were made 
starting with the following well-known facts, first that 
a sensitive photographic plate submitted to the action 
of bichromate of potash has the property, when wash­
ed and dried, then exposed under a negative, of repro­
ducing this negative by developing in daylight ;  sec­
ond, a long exposure changes the latent image, which 
is then found to be reversed on developing ;  third, 
when the sensitive layer is used in connection with 
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oxidizing substances, these 
facilitate the reversing of 
the image. The writer 
proposes to observe the 
action of the low oxidiz-

test, and so on ; and this 
theory is more and more 
confirmed by observed 
facts. The spectra of 
s ome of the brightest of 
these stars have been 
very carefully studied, 
and ( j ust as in the case 
of sun spots, mentioned 
not long ago) it is found 
that as we pass from An­
tares to Arcturus, and 
from the latter to Capel­
la or the sun ( whose 
spectra are very much 

In the map, stars of t he first ma!;nitude are eight-pointed; second magnitude, six-poi nted; third ma!;ni�ude, five-pointe�; fou�h magnit�de (a 

few), four-pointed; fifth magnitude (very few), three-pointed; counting the points only as shown m the solId outlme, wIthout the mter­

mediate lines signifying 8tar rays. 

ing substances on the lat­
ent image. When we 
plunge into a solution of 
potassium ferricyanide of 
one per cent strength a 
plate which has received 
a luminous impression, 
rinsing it and then de­
veloping it in a bath of 
hydroquinone and potash, 
with sulphite of soda, we 
find two remarkable re­
sults. First, that the plate 
may have been much over­
exposed without, however, 
hastening the develop­
ment nor injuring the 
plate. The oxidizer acts 
here as a regulator of the 
time of exposure. Sec­
ond, if we develop by the 
white light of a candle, 
the plate will be a posi­
tive instead of a negative, 
as would have happened 
with red light. The re­
versing of the image takes 
place even after a very 
short exposure, but the 
image is sharper after a 
long exposure. S u c h 
phenomena resemble those 
of solarization. The same 
effect can be produced 
with certain bromide pa­
pers, adding five per cent 
of glacial acetic acid. I f  
the exposure i s  prolonged 
beyond a certain limit, the 
image undergoes a second 
reversal in the inverse 
sense. Thus with a Lumi­
ere plate exposed under a 
negative at 18 inches from 

alike) the same changes take place in the relative in­
tensity of the lines of iron, calcium, etc., in their 
spectra that happen when we increase the temperature 
of a terrestrial source in our laboratory. Changes 
of the same sort, and in the same direction, carry us 
from the spectrum of the sun to that of Procyon, then 
to Sirius or Vega, and finally to the bright stars of 
Orion. It is very probable that these denote a further 
increase of temperature ; but in this case we cannot 
be quite so sure about it, for it is impossible to get 
temperatures in our laboratories even as great as that 
of the sun, and so we have no standards of comparison 
except uncertain ones in electric sparks, where other 
influences besides temperature are probably at work. 

It is probable that the highest steady heat one can 
at present produce-namely, that of the electric arc­
lies between the temperatures of Antares and Arc­
turus. The strongest evidence of this is as follows : 
If we put the metal titanium, or one of its compounds,_ 
into an electric arc, the hottest part of the arc shows 
a spectrum of bright lines, due to the metal, while 
the outer part of the "flame" of the arc gives bright 
bands, which are believed to be due to the oxide of 
the metal, which at the higher temperature of the arc 
is decomposed into its elements. 

Now these bands are very conspicuous in the spectra 

midnight during the early days of the month, and 
appears a little earlier each evening until on the 30th 
he comes into sight about 10:30 P. M. It will be an­
other month before he is conveniently observable in 
the evening. 

Jupiter is evening star in Gemini, setting at about 
10 : 3 0  P. M. in the middle of the month. 

Saturn is morning star in Aquarius, and rises at 
about 2 A. M. on the same date. 

He will be a very interesting object, for powerful 
telescopes, for the earth and sun are on opposite sides 
of the plane of his rings, and we consequently see the 
dark side of them. Only the edge is visible, and this 
only with large instruments, as an exceedingly fine 
hair line of light. 

Uranus is in Sagittarius. On the 1st he is in con­
junction with Mars, being 46 sec. of arc north of the 
latter. 

Neptune is in Gemini, close to Jupiter. They are 
in conjunction on the 21st, Jupiter being exactly one 
degree north of Neptune. 

THE MOON. 
Last quarter occurs at 5 P. M. on the 4th, new moon 

at 4 A. M. on the 12th, first quarter at 8 A. M. on the 
20th, and full moon at 9 A. M. on the 2 7th. The moon 

is nearest us on the 28th, and farthest away on the 

an arc lamp, one second 
exposure will give a good positive plate, if we develop 
by 1'''0. light. If we prolong the exposure, and then oxi­
dize the plate, we can expose from 1 to 170 seconds and 
always obtain a reversed plate, that is, a negative. 
At 180 seconds we first have a positive on developing, 
but this soon turns to a negative. Using 7 minutes 
exposure, the positive comes up and then is not modi­
fied much, while at 14 minutes exposure the positive is 
fixed and indestructible, and here we realize the prob· 
lem of developing by white light which has been so 
much sought for. If we suppose that the latent photo­
graphic image is formed of a sub-bromide of silver, 
Ag,Br, coming from the decomposition of the bromide 
by light in presence of gelatine which can absorb 
the bromine, the sub-bromide of silver, which is a very 
unstable body, will easily be oxidized and give an oxy­
bromide Ag-{)-Br according to the equation 4 ( Ago 
Br) + 4H20 + 302 = 4 ( Ag-O-Br)  + 4 AgOH -I-
2H,0. This .l!ypothetical oxy-bromide of silver, which is 
not easily reduced by the sole action of the developer, is 
more easily reduced by the combined action of the de­
veloper and white light, but is less promptly reduced 
when the surrounding silver bromide has not been 
altered by oxidation. Then the latent image is stable 
and the surrounding surface not being so, the image 
is reversed. 



NAOSAURUS: A FOSSIL WONDER. 
BY WALTE� L. BEASLEY. 

In completing and presenting to public view the 
first and only complete mounted skeleton in the world 
of a remarkable fossil wonder, the carnivorous reptile 
Naosaurus, from the Permian of Texas, Prof. Henry 
It'. Osborn, one of America's foreniost paleontologists, 
and the curator of the Department of Vertebrate Pale­
ontology in the Museum of Natural History, New 
York, has scored a decided technical achievement, and 
has likewise made a noteWorthy contribution to sci­
ence. This new and imposing mount fdrms a valuable 
and instructive addition to the unequaled display of 
extinct animal life of the North American continent 
now to be seen in the halls of the museum, largely thel 

result of sixteen years of systematic explorations in l 
the West, mainly supported by and entirely carried 
out under Prof. Osborn's personal direction. This an­
cient Pelicosaurian, hitherto unpictured in full and 
practically unknown to the outside world, is considered 
one of the first and oldest land vertebrates that ever 
trod western America. 

The writer, through the courtesy of Prof. Osborn, 
made a typical series of photographs of the specimen 
here shown, and presents a popular description of this 
unique and l ittle-known animal destined to attract 
widespread attention both in the United States and 
abroad. The main parts of the skeleton, except the 
skull and limbs, were found by Mr. Charles H. Stern­
berg in 1896 on Hog Creek, Baylor County, north­
western Texas. The discoverer was a collector at that 
time for the late Prof. E. D. Cope, of Philadelphia. 
The latter, together with Prof. Marsh, of Yale Uni­
versity, made pioneer researches in the fossil fields of 
the West from 1870 on, recovering a considerable num­
ber of extinct forms. Prof. Cope's famous collection 
containing thousands of specimens, however, from lack 
of facilities for their preparation and exhibition, was 
stored in the basement of Memorial Hall, Philadelphia, 
away from all scientific inspections and sight of pub­
lic eyes. Through the generosity of President Morris 
K. Jesup, it was purchased for $50,000, and brought 
to New York, where the specimens are gradually being 
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mounted for exhibition. One of the rare, choice speci­
mens, and unquestionably about the most curious in 
appearance and structure of the Cope collection, was 
the carnivorous reptile Naosaurus, whose marvelous 
shape Was publicly shown for the first time at the reo 
cent exhibition of the New York Academy of Sciences, 
in conjunction with the annual meeting of the Ameri­
can Association for the Advancement of Science. As· 
sembling the composite skeleton, restoring missing 
portions, and determining the correct and approximate 
pose, in the utter absence of almost any comparative 

Skull of Eryops, a Giant Salamander-like Animal 
Which Probably Constituted the Chief Prey 

of Naosaurus. 

material as a guide, required the expenditure of much 
time and the employment of an unusual amount of 
the most skillful paleontological technique. About the 
only surviving animal structure bearing a slight re­
semblance to that .of Naosaurus, and to which the 
latter is remotely related, is the very primitive ex­
isting Tuatera lizard (Bphendon punctatu8) of New 
Zealand, whose form is of extreme value and interest 
to the paleontologist, insomuch as it has preserved 
with very few changes the common ground plan or 
skeleton framework from which the modern lizards, 
crocodiles, dinosaurs, and naosaurs have been derived. 
The latter was an early and very specialized offshoot 
of this original stem form. An idea of the painstaking 
and thorough attention bestowed upon the specimen 
may be gleaned from the fact that Dr. W. D. Matthew, 
the associate curator, spent three months of critical 
study in working out a single problem in connection 
with the assemblage of the skeleton. 

The difficult points embodied in its final mounting, 
such as adjusting and setting the many fragile, frag­
mentary parts, was a fine piece of modern fossil engi­
neering accomplished by Chief Preparator Adam Her­
man under the direction of Prof. Osborn. By the open 
or free mounting employed, every bone, etc., can be 
conveniently removed and replaced without interfer­
ence with adjoining parts. For the bracing of the deli­
cate elongated spines, a hole was bored from the top 
clear through each, and a steel wire or rod inserted, 
which was fastened to the supporting framework. The 
mechanism of the latter is clearly shown in one of the 
broadside views here reproduced. The most extraordi­
nary and striking feature of this animal is the series 
of elongated neural spines, the actual continuation of 
the vertebral columns, ranging from three inches to 
nearly a yard in height. Protruding out on each side 
of these are rows of bony spurs or points, like the 
cross·yards of a mast, the whole forming a curious 
armored and elevated fin on the back, spread out like 
a huge fan from head to tail. In trying to account for 
some practical use of this' puzzling and mysterious 
appendage, Prof. Cope advanced the hypothesis that 

(Continued on page 370.) 

A. Clay ]\Iodel of the Giant Carnivorous Lizard Naosaurus. The Complete Mounted Skeleton of the Permian LIzard 
Naosaurus. 

The Head, Showing the Great Battery of Sharp, Tiger-like Teeth. Mr. Charles R. Knight at Work on the Clay RestoratIon of the Naosaul'us. 

NAOSAURUS: A FOSSIL WONDER. 



A MILITARY WIRELESS TELEGRAPH EQUIPMENT. 
'BY A. FREDERICK COLLINS. 

The importance of wireless telegraphy in, the game 
of war has been amply demonstrated in the past, espe­
cially in the Russo-Japanese conflict, and as a result 
of its acknowledged strategic 
value in military and naval 
operations, the powers of the 
world are alert for new sug­
gestions in this regard, and 
are constantly testing im­
proved methods and systems. 

The flrst atte�pt to employ 
wireless telegraphy in actual 
warfare was made very early 
in the beginning of the art by 
Marconi, who at the request 
of the British War Office de-
signed some special sets of 

-
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other hand, on days when the atmospheric conditions 
were such that the kites could be raised and main­
tained, messages could be easily sent and received 
between the De Aar and Orange River stations, a dis­
tance of 70 miles. The lessons taught by. this experi-

plied the energy for operating the induction coil, and 
these appliances, together with the accessories, were 
affixed to one of the gun carriages and formed the 
transmitting unit. The receptor embraced a cohereI', 
relay, tapper, and Morse register, and these were like-

wise mounted upon a second 
gun carriage and formed the 
receiving unit. The car­
riages were placed in tandem 
and drawn by six horses. 

A valuable addition to the 
equipment was a small hyd­
rogen balloon for elevating 
the aerial wire in c a I m 
weather, and this permitted 
the telegraph to be operated 
on days when light airs pre­
vailed. The gas for inflating 
the balloons was compressed 
in cylinders and carried on 
the carriage with the receiv­
ing apparatus. 

instruments capable of with­
standing rough usage for the 
British-Boer war. It was the 
intention of the War Office to 
establish wireless communi­
cation between the base of 
supplies and the railways, but 
when the inventor's assist­
ants �rrived at the scene of 
action the officers were ex­
ceedingly anxious to have the 
apparatus sent to the front, 
for it was fully realized that 
such service would prove ex­
ceptionally advantageous, for 
here was a factor that was 

1'he Complete Field Equipment Installed. The Sending and Receiving ApparatUtio 

During the trials of this 
portable apparatus, w h i c h 
were witnessed by the Ger­
man Emperor, forced marches 
under the strenuous condi­
tions of actual warfare and 
hard runs across country at 
breakneck speed were made. 
These tests were so success­
ful that a large number of 
the outfits was purchased by 
the Russian government and 
used during its recent war 

wholly unknown to the Boer commanders, The oper­
ators and the equipment arrived in South Africa in 
December, 1899, and were subsequently conveyed to 
De Aar, where one of the' stations was to be tempo­
rarily located; but it was soon found that no arrange­
ments had been made to supply the mast, and as the 
country at that point was quite barrel} of trees the 
means for elevating and sustaining the aerial wire 
was not forthcoming and the whole project ,was about 
to be abandoned. Major Baden-Powell saved the day 

ment stimulated Marconi to design an outfit that would 
eliminate the troublesome aerial, and this he did by 
substituting for it a metal cylinder twelve or fifteen 
feet in height ; this cylinder was mounted on top of a 
petrol-driven automobile and was so arranged that it 
would lie flat on the roof of the machine when it 
was being transported across the country. With this 
form of apparatus and aerial, he was able to transmit 
messages a distance of about 20 miles. 

In 1902 the Braun-Siemens & Halske Company de-

'l'he Receiver and Accessories Packed 
Upon a Hor�. 

The Pedal �lotor Generator Set, Showing the Outfit Ready 
for Use and Packed for Transport. 

by suggesting the use of kites, and with Capt. Ken­
nedy's aid he constructed a number of these devices 
and communication was finally established. 

The transmission, however, was not wholly success­
ful, for the wind was variable and constantly shifting, 
and under these conditions it frequently occurred that 
when there was a dead calm at one station there would 
be a gale blowing at the other, with the result that 
the kites could not be flown at either place ;  on the 

T he Transmitter and Accessories Packed Upon 
a Horse. 

signed a wireless telegraph equipment for the German 
army maneuvers; and this was placed in charge of the 
Royal Military Airship Battalion. The instruments 
of this portable military outfit were similar to those 
of the stationary sets then manufactured by the above 
company in so far as the transmitter and the receptor 
were concerned, and these were mounted on regulation 
gun carriages. The transmitter consisted of a small 
gasoline engine, belted to a dynamo. The latter sup-

Knockdown Stand and Aerial Wh'e Equipment 
lUounted Upon a Pack-Horse. 

A MILITARY WIRELESS TELEGRAPH EQUIPMENT. 

with the Japanese. Since this memorable conflict 
many changes have been made in the design of wire­
less telegraph apparatus, and much that was consid­
ered good practice then is completely out of date at 
the present time. One of the requirements for a mili­
tary set of instruments is that it shall be readily 
transportable so that it can follow the movements of 
the troops in the field, and it must furthermore be 
possible to carry i t  on the backs of horses or even by 
the soldiers should occasion arise for such transport. 

The Apparatus for Two Stations ,Packed Upon a 
Cart for Field Sf.rvice. 

While kites and balloons are still used in the army 
for wireless signaling, both are hardly satisfactory in 
actual warfare, for the former require almost constant 
attention, and both, if carried to any considerable 
height, will expose the position of the troops to the 
enemy ; hence masts are usually preferred if the range 
to be covered is not too great. Again, gasoline can­
not always be obtained for the engine, and conse­
qu,,

'
utly another means of generation is desirable. 

Pedal �lotor Generator Ready for Transport Over 
Rough Country. 



These untoward features led to the design of the sets 
by the Telefunken Wireless Telegraph Company, of 
Berlin, in which light, jointed metal masts are used 
instead of kites and balloons, manually-operated dyna­
mos are employed instead of motor-driven generators, 
and auto-detectors and telephone receivers are substi­
tuted for the old-style coherers and Morse registers. 

The new type of portable sets are especially useful 
for cavalry and infantry scouting service, as well as 
on the fighting line. The source of energy consists of 
a small direct-current, shunt-wound dynamo geared to 
a pedal arrangement and attached to a bicycle frame; 
it is made up of ten pieces and can be put together in 
five minutes. One man can easily drive the dynamo 
at a speed of 1,300 revolutions per minute, when it will 
develop one ampere at 45 volts. The driving gear and 
the dynamo complete weigh about 100 pounds. 

The transmitter comprises the dynamo with a pilot 
lamp, the induction coil with its interrupter and con­
denser, a plug switch, and a Morse key, while the 
closed oscillation circuit includes the spark-gap, Ley­
den jar condenser, the secondary of the induction coil, 
and a tuning inductance coil. Finally, the open oscilla­
tion circuit is formed of the aerial wire net, a counter­
poise net, or artificial ground, and an extension coil. 
The weight of the transmitter with its interrupter 
and condenser is less than 73 pounds. 

The receptor includes the aerial wire systems, an 
oscillation transformer, an adjustable condenser in 
series, and an electrolytic detector with a fixed con­
denser in parallel. In the internal circuit there are 
inserted three choke coils, a head telephone receiver, 
an adjustable resistance, and three or four dry cells. 
The conductors leading to the high-frequency circuit 
'ire insulated with especial care and are silver plated 
to reduce the losses by damping to the greatest possi­
llie extent. The receptor weighs complete about 22 
lJounds. 

The mast is made of magnalium, is 50 feet in height, 
and is built up of eight sections each of which is 6.25 
feet in length. This carries an aerial wire net formed 
of six phosphor bronze stranded wires 8.25 feet in 
length. When set up, the mast is insulated from the 
earth and serves as a conductor to carry the high­
frequency currents to the aerial wire net. 

The counterpoise, which is the equivalent of the 
usual earth connection, is formed of six radiating aerial 
wires and is attached to a ring surrounding the mast 
but insulated from it three feet above the ground. 
The mast weighs 73 pounds and the aerial wire sys­
tem weighs 110 pounds. The total weight of the equip­
ment is about 440 pounds. 

The portable station when set up has a range of 
over 30 miles across level territory or about 18.5 miles 
in a mountainous country; the entire apparatus can 
be packed in a two-wheeled transport cart, if desired, 
the entire weight of the cart and apparatus being in 
the neighborhood of 1,900 pounds. This cart is in­
tended to carry the apparatus for both stations to a 
point where the officers in command have taken up 
their position and where the first station is to be set 
up. The apparatus for the second station is then 
mounted on the pack saddles of horses which advance 
with the troops. The entire weight carried on each 
horse does not exceed 110 pounds. 

A field staff of seven men is required, an officer, a 
non-commissioned officer, and five men for erecting the 
mast and two men to hold the horses. The entire sta­
tion can be erected in twenty minutes, and then one 
man is sufficient to operate the transmitter and recep­
tor, while two men are needed alternately to drive the 
pedal dynamo. Should the infantry use the equipment 
and the nature of the

, 
ground will not permit the appa­

ratus to be moved by horses, bamboo frames are pro­
vided from which the heavier parts are suspended, and 
these are carried by eight men. 

• •• I • 

NAOSAURUS: A FOSSIL WONDER. 
(Continued from page 368.) 

perhaps the high back crest resembled the branches of 
some shrubs then growing, and served to conceal the 
animal in a bushy region, affording a sort of protec­
tive covering and hiding place to screen him from 
sight when pursued by enemies. Then, again, it is 
thought that the lofty fin may have been employed at 
times as a sail, whereby the creature navigated the 
Permian lakes; the latter, however, is not to be taken 
seriously. 

There is absolutely no plausible theory or definite 
use known for this back elevation ; it may have been 
employed in some manner as a means of defense and 
protection against the attacks of adversaries, who 
nearly always pounced upon the back of their victims, 
or possibly it was an ornament simply. It is believed 
that Naosaurus was one of the dominant and most for­
midable monsters of his time. The specimen here 
pictured was 8% feet long and nearly 4 feet high. 
While his habits are not fully known, yet from the 
structural make-up of the skeleton it is thought he was 
an awkward, slow-moving creature with a small brain, 
his actions being chiefly automatic, reflex, with little 
or no intel ligence and cunning. It is probable that the 
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animal could not raise his body far above the g.·ound, 
and moved or crawled along after the fashion and gait 
of a crocodile. The tall spines were most likely cov­
ered with muscle or membrane. The feet were sup­
plied with sharp claws, two inches long. The head 
was enormously large in proportion to the body. The 
legs and neck were short, the tail exceptionally so, 
being 2 % feet long. The hind feet were smaller than 
the fore feet which is just the opposite of the case in 
modern lizar ds. The eyes were large and set far back 
near the top of the head. In foraging for food the rapa­
cious lizard was not a vegetarian, but satisfied his 
appetite and waged constant warfare upon the numer­
ous animals of his day, which varied in size from that 
of a salamander to a Florida alligator. His jaws had 
an extensive battery of sharp tiger-like teeth. Some 
of the front tusks, nearly 3 inches long, were well 
adapted for his flesh-eating habits. Some of the con­
temporary animals, l ike Eryops, were large, with broad 
flat heads, 20 inches long and over a foot wide; one of 
these is here shown. This giant salamander is 
thought to have formed the chief prey of the lizard. 
The sharp tooth mechanism indicated that Naosaurus 
probably tore off and swallowed the flesh of his victims 
whole without chewing. 

Prof. Osborn, in a forthcoming Museum Bulletin, 
devoted to a preliminary technical description of the 
present skeleton, says : "The reader will, therefore, 
thoroughly understand that the assemblage is largely 
composite. It serves, nevertheless, to give us for the 
first time an adequate conception of the unique and im­
posing characters of these great extinct forms. It is 
probable that Naosaurus was a somewhat more robust 
animal, but otherwise much like Dimetrodon. The 
limbs and feet used in this assemblage may fairly rep­
resent Naosaurus, but more probably belong to a large 
species of Dimetrodon. We are struck by the enormous 
and powerful head, which was supported by ligaments 
attached to the stout neural spines of the anterior cer­
vical dorsals ;  the elongated back, from which radiate 
like the rays of a fan the greatly elongated neural �VARIABLE 
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spines, the transverse bars of which suggested the 
name Naosaurus or 'ship lizard' to Prof. Cope. An­
teriorly the spines almost overhang the back of the 
head, posteriorly they are sharply retroverted into a 
horizontal plane. The fore limbs supported by a very 
powerful shoulder girdle, with relatively large and 
more powerful hind limbs. The horizontal position of 
the humerus and femur and the sharp angulation of 
the ankle joints are conditioned by the peculiar posi­
tiOll of the articular facets. The pose is taken from 
a careful study of some of the existing lizards. The 
skull is modeled from a comparative study of several 
Pelicosaur skulls in the American Museum, with the 
assistance of one loaned by Prof. S.  W. Williston 
from the University of Chicago. It is probably sub­
stantially correct. The neural spines of the anterior 
dorsals are directed upward, and partly expand at the 
extremities to support the stout ligaments attached 
to the occiput of the skull. As we pass backward the 
spines become more slender and assume a vertical, an 
oblique, and finally a curved retroverted position, hori­
zontally overhanging the sacrum and anterior portion 
of the tail. The vertebral formula is approximately :  
Rib-bearing cervicals, 5;  rib-bearing dorsals, 19; sacrals, 
5; c[ udals, 25." 

For want of a better descriptive word the term "fin 
back" has been employed to designate this animal, 
though in a somewhat misleading sense, as the only 
similarity to a fish's fin is one of appearance, and not 
at all in construction. This high back crest in the 
lizard was undoubtedly a rigid and bony growth. Both 
Naosaurus and its allied contemporary, Dimetrodon, 
stand out absolutely unique as the only representa­
tives of the whole animal world possessing this as­
tonishing and immense growth of the spines. 

In estimating the age of this creature according to 
geological reckoning, figuring the Permian epoch as 
half of the Age of Amphibions, viz., 2 ,500,000 years, 
7,000,000 for the Age of Reptiles, 3,000,000 for the Age 
of Mammals ( the 50,000 years of the Age of Man be­
ing negligible ) ,  it is probable that Naosaurus trod the 
primeval lands and roamed around the shores of the 
great Permian lakes of Texas about 12,000,000 years· 
ago. This animal therefore flourished millions of years 

before the huge dinosaurs like Brontosaurus and others 
became dominant in the Age of Reptiles, being twice 
as old as the latter, and five times older than Eohippus, 
the l ittle catlike four-toed horse of the Lower Eocene 
Age of Mammals. The Wichita Red beds of northwest 
Texas, in which the ancient remains of this land ver­
tebrate were found, attain a thickness of 2,000 feet. 
The Permian beds are said to extend for 600 miles 
across Kansas, Oklahoma, Indian Territory, New Mex­
ico, and Texas. The reader's special attention is call­
ed to the splendid and ideal front page drawing, exe­
cuted by Mr. Charles R. Knight, who is universally 
recognized as the leading artist in this country in 
the painting and modeling of extinct animal life. The 
probable life appearance of this remarkable animal, 
with its high, sail-like fin or armored crest, char­
acteristic pose, etc., is strikingly portrayed. The ex­
ternal shape was completed only after very careful and 
critical examination of the skeleton and its structure, 
as well as other related forms, under the direction of 
Prof. Osborn, and consequently is base(l upon accurate 
scientific pOints. Both the painting and clay model 
of this and other animals, however, represent the 
present state of paleontological knowledge known in 
regard to them, and are subject to modifications and 
changes by future discoveries. The writer acknowl­
edges his indebtedness to Prof. Henry F. Osborn for 
special courtesies extended in obtaining illustrations 
and material for this article. 

I .. Tbere Water (l n the Moon? 

Some striking photographs made by Prof. W. H. 
Pickering of the volcanoes in the Hawaiian Islands 
serve to point out certain characteristics which they 
have in common with the craters on the moon. One 
photograph of a long crack, extending some miles, in 
the lava crust at Hawaii serves to emphasize Prof. 
Pickering's belief that water or water vapor exists on 
the moon, and by irrigating cracks on the moon's sur­
face gives rise to vegetation in them, just as trees and 
shrubs have sprung up in the Hawaiian lava crack. 
In studying Erastothenes in 1904, Prof. Pickering 
found its interior seamed with numerous fine cracks. 
Watching some of these cracks soon after the sun 
arose on them he was able to see them broaden out 
and change gradually into canals. It is his belief 
that the cracks gave out water vapor, which fertilized 
the vegetation along their sides and in their neighbor­
hood, and that it was the growth of this vegetation 
whichpro!i!lced the appearance of a canal. A further 
inference is that the canals on Mars, which become 
more clearly visible at some periods of the year, ow­
ing to the melting of the Martian polar ice cap and 
the flooding of the waterways, are similar cracks on 
the surface of Mars. Cracks of the kind occur on the 
moon. The largest of them is that known as Sirsalis, 
which is 400 miles in length. It is possible also that 
they exist on the earth, though they are not readily 
discernible. It has sometimes been supposed that ter­
restrial volcanoes lie along subterranean cracks. 

Fritz Gold Medal Present;ed to Alexander 

Graham Bell. 

In the course of the exercises which marked the for­
mal opening of the building of the United Engineering 
SOCiety, the John Fritz gold medal was presented to 
Alexander Graham Bell, for the invention and intro­
duction of the telephone. This is the third medal of 
the kind awarded. The first was given to Lord Kel­
vin for his work in cable laying and the second to 
George Westinghouse for perfecting the air brake. 
Mr. Bell will depart for England in a few days and 
will receive the degree of doctor of science from the 
University of Oxford. Commemorative medals were 
given to R. W. Pope, secretary of the American Insti­
tute of Electrical Engineers; Rossiter W. Raymond, sec­
retary of the American Institute of Mining Engineers, 
and Mr. Hutton. 

., ... 
Prize .. for Safety Device ... 

The American Institute of Social Service announces 
that in addition to the SCIENTIFIC AMERICAN medal, 
Francis H. Richards has offered a gold medal to be 
awarded annually by the Institute for the best inven­
tion for safeguarding life, to be exhibited at the mu­
seum relating to automobiles and motor boats, also an 
anonymous gift of $5,000 from a city outside of New 
York, for the American Museum of Safety Devices and 
Industrial Hygiene. It was announced also that Dr. L. 
L. Seaman has offered an annual prize of $100 for the 
best essay on the subject of safeguarding life. 

The growing popularity of interlocking rubber tiling 
is shown by its invasion of new fields, being exten­
sively used in kitchens, vestibules, and bathrooms of 
the better sort; in fine ocean liners, lake steamers, 
ferryboats, and yachts, where its non-slippery charac­
ter and the fact that it remains unaffected by constant 
wrenching strains render it very valuable, and now it 
may be seen in one of the finest cathedrals in the 
'country and in one of the largest of our public art 
galleries. 



Erosion Due to Ex panding Wall ot· Gun. 

To the Editor of the SCIENTIFIC AMERICAN : 
The writer notices a new theory of gun erosion in 

your issue of April 13, 1907. Judging from the experi­
ence the writer had early in the history of automo­
biles, we are very positive that the new theory is right. 
The '.niter conceived the idea of using light drawn­
steel shells for cylinders, and constructed several auto­
mobile engines on that principle. Both theoretically 
and mechanically they appeared all right, but we were 
unable to get the power from the engines that we 
thought they should develop. The pistons would show 
perfectly tight on the compression stroke, and every­
thing would apparently be all right, but under the high 
pressure of the burning charge we found that the 

walls would expand sufficiently to allow the gas to 

escape, and we therefore had to abandon the light 
drawn-steel construction on account of its elasticity. 

Pontiac, Mich., April 16, 1907. A. R. WELCH. 
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TIle Influ ence of' Seasons on Eartllquakes. 

To the Editor of the SCIENTIFIC AMERICAN : 

Referring to an item in the SCIENTIFIC AMERICAN of 
October 6, 1906, entitled "The Alleged Influence of 
the Seasons Upon Earthquakes,'" I beg leave to supple­
ment the explanation of Mons. de Ballore with a 
thought which does not seem to have occurred to him, 
and which, I believe, would account for a very large 
percentage of the "earthquakes" reported during the 
cold season from northern latitudes ; viz., that these 
are not earthquakes at all, but are due to : 

1. The freezing and cracking of the ground. 
2. The cracking of the ice in large bodies of water. 
3. The grinding of ice floes, where such are found, 

as here on Bering Sea. 
I believe that these three causes will explain nearly 

all of the alleged earthquakes reported from Alaska. 
I know that they will explain all of those reported 
from Nome and the surrounding country in the last 
seven years. CHABLES W. THORNTON. 

Solomon, Alaska, January 3, 1907. 
• I . .  • 

Coffee Fi lter. 

To the Editor of the SCIENTI FIC AMERICAN : 

In your issue of March 23 there is an illustration 
of a recent patent, which goes to show how history 
repeats itself. Fifty-eight years ago I was using in 
my first housekeeping, in the western part of New 
York State, a precisely similar coffee filter, which I 
saw in common use among my neighbors, from whom 
I COpied it. A coarse muslin bag contained the ground 
coffee, through which the boiling water was poured, as 
it hung in the coffee pot. In the heavy muslin hem 
finishing the top of the bag, four open buttonholes 
were worked at the four quarters of the bag. Through 
these two No. 10 wire rods about five inches long­
bent round to a ring at one end, for hanging up with 
the bag, when washed, to dry-were put crosswise and 
holding the bag in the coffee pot, just as the patentee's 
legs and rings inside do. It was very effective and 
simple, and we used it many years ; yet it required con­
siderable care and work. So when Marion Harland's 
patented coffee pot with perforated tin strainer came 
on the market, we used that. 

While I am writing, permit me to add a most earn­
est protest against the article I notice in your Notes 
and Queries department of March 30. A correspondent 
N. L. in Query 10,485 most impertinently accuses you 
not only of error in your answer to him, and general 
childish ignorance, but also trying to cast ridicule 
on your correspondent, "as you frequently do," he 
writes. 

I have been an almost constant reader and sub­
scriber of the SCIENTIFIC AMERICAN for fifty-four years, 
and I have never seen anything but the most patient 
courtesy in that interesting department. I have wdh­
dered again and again at the patient outlay of time 
and labor over sometimes the most puerile questions 
propounded. Instead of "casting ridicule" on your 
correspondent, you have often and again taken pains 
to open their eyes to self-evident absurdities without 
expostulation for the waste of room. As one compe­
tent judge (as far as time and attention are con­
cerned) I express my sincere regret that you should 
be so ungratefully treated. R. WHITTINGHAM. 

Aikin, Md. 
• .  e .. 

Sno"Wshoes :for W agons. 

To the Editor of the SCIENTIFIC AMERICAN : 

I am one of your readers for the last ten or twelve 
years, and I have read almost everything in your 
valuable paper ever since. 

Having to travel much this winter, I could uot fol­
low the reading of your paper regularly, and to-day 
in reading the back number of January 19, 1907, your 
article on "Snowshoes for Wagons" attracted my sight, 
and I cannot pass Qver it w�tt19ut a few comments. 
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These shoes are not new at all in this part of the 
Province of Quebec. To see snowshoes being used and 
put under wheels is common enough, chiefly at this 
time of the year, when the snow comes and goes again 
every other day. 

If I am not mistaken, these shoes were used first 
by the firm of C. Rouleau & Fils, coal and wood deal­
ers, and L. P. Morin & Fils, general contractors and 
manufacturers, some eighteen or twenty years ago. 

. Later on the fire department of our city used them 
under the wheels of one of our fire engines, and they 
were taken out only a few days ago on account of the 
roads being too bad for sleighing. I wish it was not 
too late, I would send you a photograph of the engine 
on its shoes, also one of the other shoes as used else­
where in town. 

The first originators have not applied for patents, 
but have let everyone make use of their process. 

It may be that the snowshoes were used before in 
other parts of the province, but I am not aware of it. 

Mr. C. Rouleau is also the first person in this city 
to have used under his coal carts a snow skate arrang­
ed with a hub in such a way that the wheels can be 
taken away from the cart and replaced by the skates . 
in less than five minutes, and the only tool necessary 
for the operation is a monkey wrench. These skates 
are now in use everywhere in the province, chiefly in 
the towns. 

The snowshoes shown in the January number are 
similar to those used in this city. J. C. ROULEAU. 

St. Hyacinthe, Quebec, April 13, 1907. 

The Mosquito Problelll. 

At the annual meeting and dinner of the American 
Mosquito Extermination Society, held at the Union 
League Club in this city on April 19, several interest­
ing facts were given concerning the progress made 
within the past two or three years in the ways and 
methods of preventing the production of mosquitoes. 
The guest of the evening was Dr. L. O. Howard, chief 
of the Entomological Division of the Agricultural De­
partment at Washington. He spoke of the anti-mos­
quito movement as one of world-wide interest and 
importance. In the English tropical colonies the drain­
a'�e of marshes and other similar locations had been 
undertaken on a large scale at a comparatively reason­
able cost with remarkably good results. Under govern­
ment supervision the abolition of malaria and mos­
quitoes from Klang and Port Swettenham in Sllangor, 
Confederated Malay States, had been effected with the 
small expenditure of $1 ,200 for Klang and $700 for 
Port Swettenham. A much smaller sum sufficed annu­
ally to maintain mosquito prevention. 

The admirable work done at Ismailia under the 
auspices of the Suez Canal Company was alluded to. 
He described the great movement just inaugurated by 
the Lake Kopais Company and the Anti-Malaria League 
of Greece to eliminate the malaria so common in that 
country to the detriment of its economic force. He 
believed in the United States, mosquito-breeding dis­
tricts could be easily improved ; it was but a question 
of funds and an enlightened public spirit. 

Another gentleman described the method of improv­
ing the marshes on the south side of Long Island. It 
has been found that the movement of the tidal waters 
through the creeks and small waterways and over the 
meadows prevents the generation of the mosquito ; but 
if the water is caught and held stationary in any 
depression or pothole on the meadow, then a place is 
formed for their rapid production. 

In this instance the plan was adopted of draining 
by running small ditches from these depressions to 
some regular creek or outlet. It was done at a very 
reasonable expense, and avoided the necessity of mak­
ing many large ditches. There were about seventy-five 
miles of salt marshes along the ocean front, which if 
well drained would stop the annual visit of the mos­
quito. Some twelve or more square miles of meadow 
in the vicinity of Jamaica Bay and east of that place 
had been thus drained, and each summer a noticeable 
decrease in the quantity of mosquitoes was evident. 
His contention was that small sections of the meadows 
could be drained each year until large areas would 
ultimately become non-productive of the insects. 

Prof. D. L. Van Dine, Government Entomologist of 
Hawaii, happening to be here, was present and re­
ferred to the work of mosquito prevention at Honolulu, 
the interest the authorities took in it, and the methods 
employed to rid the island of the pest. He stated 
before the work of prevention was begun, it was impos­
sible for one to secure a good night's rest, his first 
night there being one of torment indescribable. 
Through the aid of local appropriations, the work of 
drainage was begun in a moderate way, and means 
were taken to treat with oil, pools and other places 
until the city was reasonably free from mosquitoes. 
One year the work was held up for lack of appropri­
ations, resulting in an additional increase in the 
presence of the pest. The yellow fever mosquito, Stego­

myia, wai3 a species present in Hawaii, brought there 
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many years ago by a whaler. The fever, however, does 
not obtain a foothold because the sailing time to the 
islands is so great that the fever-infected persons 
either die or recover before the vessel arrives in port. 

There is some fear that when the Panama Canal 
route is opened, the sailing time will be so greatly 
shortened as to make the danger of introduction of the 
fever into Hawaii greater; hence there is great urgency 
of again ridding the islands of all the pests. The 
Health Department had five hundred mosquito-larva­
eating minnow fishes transported from the United 
States to Hawaii, and four hundred lived. These have 
been of great value in checking mosquito production, 
multiplying into the millions. 

The work accomplished in draining the meadows 
and marshes on the southern end of Staten Island, 
N. Y., under direction of Dr. Doty, Health Officer of 
the Port, was described by Mr. Walter C. Kerr. It was 
found there was very much less annoyance from the 
mosquito in the summer of 1906 than in previous 
years. 

Mr. Spencer Miller, of Orange, N. J., spoke of the 
great drainage work that had been completed on the 
Newark Meadows under the New Jersey mosquito pre­
vention State aid law. The expense averages only 
abo'lt two dollars an acre. The freedom from mos­
quitoes in Newark and the Oranges was very notice­
able in the summer of 1906. The State Legislature 
appropriated $350,000 toward meadow drainage on the 
installment plan. If a town situated in the mosquito 
district or zone appropriated a certain sum, the State 
advanced to the town an equal amount. In this way 
the cost of drainage to each adjacent town or city 
was much reduced. 

Dr. E. Porter Felt, the New York State Entomologist. 
spoke of the necessity of the careful study of the fifty 
species or more of mosquitoes that abound in the 
State, to determine the best method of controlling the 
production of those which convey infection of fever 
and other diseases to the human body. Biological 
in vestigations had disclosed the fact that intestinal 
troubles were produced from a mosquito bite. But 
litLIe investigation had been undertaken in the Adiron­
dack section of the State, where mosquitoes are found 
in vast quantities. A comprehensive study of all the 
mosquitoes in the State should be made, since the find­
ings would have a most important effect in stimulating 
local interest and activity, and particularly in assist­
ing real estate values. 

... . e . ..  

A Dangerous Flywheel Ex plosion. 

At midnight on the night of March 24, 1907, there 
occurred a disastrous flywheel explosion at the power 
house of the Philadelphia Electric Company, at 213 
Susquehanna Avenue, Philadelphia, Pa. It was occa­
sioned by the breaking of a 40-inch belt while the 
engine was pulling a heavy load. 

The sudden releasing of the load caused the engine, 
which was a 900-horse-power twin Corliss, to jump ' 
suddenly beyond the control of the governors. Before 
it was possible to close the throttle the great 10-ton 
flywheel had speeded up to the bursting point. 

The wheel was 20 feet in diameter with a 4-foot 
face anJ built in eight sections. The steam pipe was 
severed by a piece of the flying rim, thus releasing 
the steam from about thirty boilers,. with about 170 
pounds pressure on them, and completely fogging the 
engine room with hot vapor. About this time the 
lights all went out, l eaving the place in total darkness. 
Very fortunately no lives were lost, though there 
were several very narrow escapes. One large frag­
ment of the wheel was thrown vertically through the 
ceiling and roof, making a hole about twenty feet in 
diameter and coming down through the roof of the 
boiler room. Another piece took a pilgrimage across 
the street through the front of a house and clear out 
the back. It required five men to carry it back. Still 
another, on its return from the upper air, entered the 
roof of a three-story house and, narrowly missing the 
sleeping occupants, came to rest on the second floor. 

It is to be hoped that the day of glued belts, involv­
ing danger to life and property, is hastening toward a 
close. The direct-connected reciprocating engine, or, 
better yet, the steam turbine, for the generation of 
electricity on a large scale will obviate the danger 
of flywheel explosions from breaking belts. 

• • • 

The Cu rrent Sup plelllent, 

The English correspondent of the SCIENTIFIC AMERI­
CAN opens the current SUPPLEMENT, No. 1635, with an 
article on the tin-mining industry of Cornwall. Excel­
lent illustrations accompany his article. Prof. C. 
E. Lucke and S. M. Woodward's paper on the use 
of alcohol and gasoline

'
in farm engines is concluded. 

An article on petroleum and its refinement gives 
much helpful information on a great industry. 
Dr. Wendell Reber discusses illumination as affect­
ing the eye. "Photographing Lightning wIth a Moving 
Camera" is the title of a study of lightning flashel;l 
which is illustrated by actual photographs, 
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THE FELLING OF FACTORY 

ST a.CKS. 
BY OUR BERLIN CORRESPONDENT. 

In connection with a con· 
templated extension of the 
plant of a boiler house, the 
central workshops of the 
Munich Central Railway Sta­
tion recently intrusted Joseph 
Houzer with the erection of a 
new steam stack 164 feet in 
height, to be located between 
two existing stacks 105 feet 
in height, which latter thus 
became superfluous. 

Mr. Houzer suggested, in­
stead of dismounting t h e  s e 
stacks, to fell them in bulk. 
This plan was adopted. The 
first stack was pulled down 
before the construction of the 
new one had been commenced, 
while the other was reserved 
until the new stack was com­
pleted. 

The main difficulty encount­
ered was to accurately fix the 
falling direction of the two 
stacks in a west-eastern line, 
and vice versa, the stacks 
being encircled both to the 
right and left by a closely 
crowded group of workshop 
buildings. The second stack 
was situated immediately in 
front of the new one. 

Scientific American. 

pushed up along the seacoast. 
All the region is injected witb 
porous lava or pumice. It lies 
under all mountains, and is 
blown out of those mountains 
which break into eruption and 
become volcanoes. Earthquakes 
and volcanoes are thus directly 
connected, as the ancients be­
lieved ; but as a general rule 
the steam-saturated lava does 
not escape to the surface, but 
remains hidden in the earth. 
It is only occasionally that the 
steam breaks out and forms 
volcanoes. 

But Prof. See has not only ex­
plained earthquakes and moun­
tain formation along the sea­
coast;  he has also explained 
the formation of islands in the 
sea, the feeble attraction of 
mountains long noticed in geo­
desy (they are found to affect 
the plumb line as if they were 
hollow) ,  and how the great 
Stawaves are produced which 
frequently accompany violent 
earthquakes, and sometimes do 
more damage than the earth­
quakes themselves. 

By a thorough study of 
earthquakes the writer has ex­
plained half a dozen classes of 
phenomena by a single cause, 
which is proved by elaborate 
and exhaustive argument. If 
these results are confirmed, 
there are many who believe 
that no generalizations since 
Newton's discovery of gravita­
tion in 1687 will have more far­
reaching effects . upon all the 
sciences which deal with the 
earth. 

The first operation consisted 
in carefully dismounting the 
base masonry in the direction 
of falling to about 2 \6  feet 
height, replacing it by conven­
ient props. The props then 
were surrounded with kindling 
wood and oil-soaked rags. Kero­
sene was poured over this and 
ignited. The props burnt away 
rapidly. The mammoth stack, 
bending sideways, fell to the 
ground exactly in the pre­
scribed direction. At this mo· 
ment a huge cloud of dust and 
soot momentarily hid the stack 
from the numerous spectators. 
By far the greater part of the 

Fig. t.- Just Before the .Fire Was 

Lighted. 
.fig. 2.-Aftel' the Props Burnt Away the Stack 

Toppled. 

Prof. See has given public 
lectures on the subject at the 
University of California, and it 
is said that the greatest inter­
est has been aroused there. 
The Seismological Society of 
America has been organized, 
with Prof. Davidson as presi­
dent and Prof. See as one of the 

bricks were undamaged and even cleaned by atmo­
spIieric pressure. 

As both stacks were situated in the immediate 
neighborhood of the boiler house, the use of explosives 
was quite out of the question. 

The operation was carried out without any hitch, 
and in a minimum of time, viz., in the case of the 
second stack in four minutes from the lighting of 
the wood until the moment of fall-
ing. 

.... ' .. 

A New Theory 01' the Origin o. 
Earth quake" Developed by 

Prof. T. J .  J. See . 

suits of· Prof. See's researches is the development of a 
new theory of mountain formation. 

It has been customary for about eighty years to 
explain the mountains by the supposed shrinkage of 
the earth. Now comes . the new theory of the earth­
quake work, and it proves that mountains, too, are 
formed by the sea ; when lava is expelled from be­
neath the sea by earthquakes, the cru

'
st is broken and 

vice-presidents. It is reported that he had just fin­
ished his mathematical researches on the physical con­
stitution of the sun and planets when the earthquake 
occurred, and it became necessary to come down to 
the study of the phenomena of the earth. 

The earthquakes in Valparaiso and Kingston .iIIus­
trate the new theory, and show that steam within the 
earth is the cause. All great earthquakes occur along 

the seacoast or on islands in the 
sea . 

The Proceedings of the American 
Philosophical Society at Philadel­
phia, March, 1907, contain an ex­
haustive investigation on earth­
quakes by. Prof. T. J, J. See, U. S. N. 
The paper is 140 pages in length, 
and the subject is treated in the 
most comprehensive manner. Prof. 
See is in charge of the Naval Ob­
servatory at Mare Island, Cal., and 
was thus in the midst of the great 
earthquake which destroyed San 
Francisco. As the outcome of his 
studies he shows that earthquakes 
of the world-shaking class are 
caused by the explosion of lava 
from beneath the bed of the sea, by 
the explosive power of steam which 
develops beneath the earth's crust 
by the secular leakage of the ocean 
bottom. He shows that the pres­
sure of the deep sea upon the bed 
of the ocean is so great that water 
is driven down through the rocks 
of the earth's crust, and at a depth 
of fifteen or twenty miles it comes 
into contact with molten rock at a 
temperature of about 2,000 deg. 
Steam is thus formed beneath the 
crust, and it finally acquires such 
power that the rocks are shaken, 
and lava expelled from beneath the 
sea toward the land. Fig. 3.-A.s It Fell the Stack Slid From Its Pedestal and .Broke Into Sevcl'al Parts. 

The most significant tendency 
which an observer of educational 
progress sees to-day is that of spe­
cialization. The time is fast ap­
proaching when it will be recog­
nized that merely a general educa­
tion, whether on classical or scien­
tific lines, is not alone a suitable 
preparation for life. Not that cul­
ture is less desirable than formerly, 
rather it is more desirable, but 
above this general substructure 
must be placed a technical educa­
tion which will give that special 
application to some calling which 
the coming age will demand. Col­
leges which devote their attention 
solely to general cultural training 
will become of less importance. 
The institutions now known by the 
various titles of technical colleges, 
institutes of technology, and poly­
technic insti tutes, are the colleges 
of the twentieth century which 
will do most for their students, 
which will be in closest touch with 
the needs of civilization, which 
will provide at once the most cul­
tural, the most rational, and the 
most scientific instruCtion. . These 
institutions, by whatsoever name 
designated, will be the important 
colleges of the futur.e, because they 
will give that perfect unity of 
thought and action, that harmony 
of theory and practice, which the 
needs of the future demand. One of the most remarkable reo TRE FELLING OF FACTORY STACKS. 



THE JAPANESE SQUADRON AT JAMESTOWN. 
BY SAITO TSUNETARO, IMPERIAL FISHERIES JNSTITUTI!.:, TOKIO, JAPAN. 

The Japanese squadron, consisting of the first-class 
armored cruiser ' "Tsukuba" and the second-class 
cruiser "Chitose," left Yokohama on March 28th at 
1 1 :  30 A. M., amid a splendid send-off, for the United 
States to attend the international naval and military 
celebration to be held at Hampton Roads. These two 
ships of the Imperial Japanese navy will not be un­
worthy to take their places among the many warships 
which will be sent out by various civilized nations to 
participate in the celebration. 

That the "Chitose," built in America ten years ago 
and on that account historically associated with the 
great republic, did splendid service during the Russo­
Japanese war, is well known to the readers of the 
naval history of that conflict. She belonged almost 
continually to the Third Division under Admiral Dewa 
during the war and took part in every important 
engagement. The cruiser commanded by Capt. Takagi 
was the flagship of the above admiral when the first 
attack was delivered on Port Arthur in the beginning 
of February, 1904, and remained so for a considerable 
time thereafter, H. I. H. Commander Prince Higashi 
Fushimi being her executive officer. Besides partici­
pating in the memorable battle of August 8, when 
Admiral Vithoft with the whole fleet under his com­
mand made a bold attempt to break through the block­
ade of Port Arthur, she played a conspicuous part in 
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GUN TRIALS OF THE .. TSUKUBA " AS SEEN FROM OFF THE PORT BEAM. 

encountered a Russian destroyer, afterward known to 
have beeI! the "Bezpretchny," and instantly sent her to 
the bottom. It was the "Chitose" that after the battle 
of August 10, advancing to Korsakoff ( then a Russian 
port) in Saghalien gave the coup de grace to the 

and largest home-made warship so far completed, being 
the best specimen of Japanese naval construction to 
be exhibited before the world. The "Tsukuba," whose 
keel was laid in January, 1905, was launched in Decem­
ber of the same year; and her equipment having been 

L en&tb, 440 feet ; Beam, 75 feet ; Dillplacement, 13,750 tons ; Speed, 21 knots ; A.rn�or : Belt, 7 inche� ; Turrets, 9 Inches; Guns : four 45-caliber 12-inch ; twelve 6-inch ; twelve 4.7-inc.J! ; two 3-inCh ; 
four Maxims_ KeeJ Jaid at Rure, Japan, January, 1905 ; launched, December, 1905; commissioned January 14, 1907. 

THE JAPANESE CRUISER-BATTLESHIP " TSUKUBA "-A NEW TYPE OF WARSHIP. 

the enveloping movements in the battle of the Sea of 
Japan and contributed to the demoralization and de­
struction of the enemy's cruisers and special service 
ships. On the second day of the battle, while the ship 
wa::; steaming alone toward the Liancourt Rocks, she 

"Novik," the quickest cruiser afloat at that time, which 
had been very active during the siege of Port Arthur. 

The Japanese nation is gratified that the "Tsukuba" 
was selected with the "Chitose" to represent the Japa­
nese navy at Jamestown, as the former is the newest 

STERN VIEW OF THE • TSUXUBA " DURING HER GUN TRIALS. 

completed on February 10, she was delivered by the 
Kure navy yard authorities to her present commander, 
Capt. Takenouchi, on February 14 last in order that 
she might take her place as a unit of the Second 
Squadron. This armored cruiser is 440 feet in length, 
75 feet in beam, of 13,750 tons displacement, and about 
20,000 horse-power. Her armor belt of Krupp steel 
ranges from 4 to 7 inches and her intended speed was 
20 knots, but she made about 21 knots in her speed 
trial. The most conspicuous person in connection 
with the construction of the "Tsukuba" is Vice-Ad­
miral Yamanouchi, who personally superintended it 
and whose great technical knowledge combined with 
rare administrative ability has made the Kure naval 
arsenal what it now is. As her construction was com­
menced after about a year's experience of modern naval 
warfare, it is known that she embodies a number of 
valuable lessons derived therefrom. In appearance 
the big cruiser marks a striking departure. Not only 
has the ram, with which we have so long been familiar, 
been omitted, as is the case with the "Satsuma," but 
she has a "schooner bow." Thus the cruiser has been 
especially strengthened forward and the overhang of 
the bow to the cut-water is expected to keep the fore 
part of the ship comparatively dry in a heavy sea. 
The fourteen ventilators of the ship being very low are 
invisible from outside and little exposed to the enemy's 
fire. They are also different in construction and shape 
from those of most other warships. Among other de-

( Oontinued on page 377.) 
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THE COLORADO RIVER CLOSURE. 

BY W. D. H. WAE:HINGTON, ASSOC. ]tIE!'!:!. AltJ. BOC, C.B. 

After numerous fruitless trials, and a temporary 
stay, decision seems to have been finally rendered, in 
the case of the People vs. the Colorado River, in the 
celebrated Salton Sea matter. 

Few questions have attracted such wide attention, 
and seldom have greater interests or values been in­
volved by a river's overflow than in this case, which 
was not alone of local but of international importance. 
Seldom have engineers had a more difficult, obstinate, 
and refractory problem to deal with, and seldom has a 

Scientif 

greater victory been won over. rebellious nature; in 
proof of which, let the facts be noted : First, that the 
statistician of the U. S. Reclamation Service has in a 
recently published article estimated the amount of 
damage that might be done, in case this break of the 
Colorado were not stopped, would eventually approxi-

Trestle Over Hind Dam, Lower Heading. The Washing Away or a Trestle. 

The '" Hore " at the Mouth of the Colorado. 

Dynamiting 

New Bed and Channel of the Colorado. Raih'oad 'Vreckage on the Shores of the Salton Sea. 

Falls in New River, Showing How the Colorado waS CUtting Out, by Recession, a Gorge Similar to That at Niagara. Destruction of the Raill'oa 
A GREAT RIVER GONE ASTRA Y. RESTORING T"� �Q"'QRADO RIVER T 
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mate $700,000,000; and second, that the yardage which 

has actually been removed by the rush of water to the 
Salton Sink is probably several times greater than will 
have to be moved in digging the Panama canal. 

The Colorado River is not popularly known as one 

of the great rivers of the United States; but when one 

realizes that it drains an area equivalent to nearly 
one-fifth of that of the whole United States, namely, 
all that great territory lying between the Rocky Moun­
tains and the Sierra Nevadas, and extending from the 
watersheds of the Yellowstone to the Gulf of Cali­
fornia, one realizes that the Colorado River, as though 
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resenting the fact that its importance has been over· 

�ked., has of late been demanding its due share of 

public artention. 
There is said to be a heated rivalry as to whether 

Lordsburg, New Mexico, or Yuma, Arizona, is the hot­
test place in the United States. The popular verdict. 

Constructing Mats for Closing t he Break. 

Snapshot of Falling House at lUexicali. 

lUaking Brush Mats for Closure Works. Banks of New Channel Cut by the Colorado. 

,d J Calexico and Mexicali. Before the River Cut Through at lUexicali. 

'0 .TS NATVRAL CHANNEL AND THE EXTINCTION OF THE SAL TON SEA. 



however, has conceded the palm to Yuma. Beyond 
question the desert of Sahara is popularly regarded as 
the hottest, most arid, and hopeless place on earth ; 
but meteorological observations of rainfall and temper­
ature are said to award this distinction to the famous 
Salton Sink, approximately one hundred or more miles 
west of Yuma, which has the peculiarity of a minus 
elevation .as regards sea level, being 287 feet below 
the universal datum, and probably one of the deepest 
depressions on the face of the earth unfilled by water. 
So arid was a large part of this region, that it did not 
produce any more vegetation than the paved streets of 
New York. To all appearances, it was merely a dried­
up mudhole, black, cracked, and baked. 

But, uninviting as the soil appeared, some one dis­
covered that if water could be obtained for irrigation, 
it was of marvelous fertility and richness, being, in 
fact, the cream of the soil of the vast plains drained 
by the Colorado River, which had been carried down 
by the river in the form of silt and deposited there in 
ages past, and that the temperature in this region, 
which js said to reach as high as 170 degrees in the 
sun, would aid and abet the growth of vegetation to the 
utmost degree under such conditions, making prac­
tically an open-air hothouse. 

In 1896 a project was inaugurated and incorporated 
under the name of the California Development Com­
pany, to divert a part of the waters of the Colorado 
River and lead them into the Imperial Valley, an up­
per bench of the Salton Sink. Nature had invited this 
proposition, and had done a good deal of the engineer­
ing, and even construction work, in advance, for the 
Colorado River, at its periods of greatest 
floods, occasionally overflowed its banks 
about twelve miles below Yuma, and had 
cut a flood-water channel many miles in 
length across the country toward the Impe­
rial Valley, which made practically a natu­
ral, ready-made, and excavated canal. And 
it was only necessary to tap the river and 
turn its waters into this canal, to cause 
them to flow for practically fifty miles in 
the desired direction without much addi­
tional work. 

In 1900 the California Development Com­
pany tapped the Colorado several miles 
above where the dry channel of the Alamo 
met the Colorado, a headgate was put in and 
an artificial canal was cut parallel with the 
river and from 800 feet to 5,500 feet distant, 
connecting with the Alamo River or chan­
nel. Between the headgate and the Alamo 
River ran the International Boundary Line 
between the United States and Mexico. The 
water was diverted in the United States 
line, ran across the border in the artificial 
canal, thence into the Alamo, and for some 
distance through Mexican territory, and 
finally back into the United States and Im­
perial Valley. At Sharp's Corners diverting 
ditches were cut, headgates and controlling 
works were put in, together with laterals 
and the details of an irrigation project. 
Owing to the necessity of getting the water 
into the Imperial Valley at a specified time, 
the headgate was put in higher than was 
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old estuary waterless. Then came a long series of 
efforts to stop this breach, which it was found neces­
sary to close entirely. 

The first att'8mpt consisted of a series of piles driven 
some three feet apart, filled in with brush and weighted 
with bags of sand. This dam was unsuccessful for the 
reason, it is said, that the supply of bags gave out 
before the work could be completed, and what had been 
done was destroyed. This failure indicated that the 
task was a greater one than had been anticipated. 

The second method adopted consisted of driving 
piles and damming against them as before with brush 
weighted with bags of sand. But as fast as piles were 
driven on one side of the opening, the currellt was de­
flected to the other bank, which eroded, and the open­
ing remained practically as it was, simply changing its 
location in advance of the brush and in advance of the 
closure work. This attempt was abandoned after about 
one month's work. 

The Salton Sink had become flooded during these 
brief operations to such an extent, that it became 
necessary to move the tracks of the Southern Pacific 
Railroad. The problem had now assumed grave pro­
portions. Self-preservation being the first law of a 
railroad as well as of man, it became necessary for the 
Southern Pacific to take hold of the task, the funds 
of the development company having become exhausted. 
Col. Epes Randolph, the resident vice-president of the 
Southern Pacific Railroad at Tucson, Arizona, an emi­
nent and tried engineer who had fought the floods of 
several Southern rivers, and built one of the first rail­
way bridges across the Ohio River, now took charge of 

the Salton Sink is the bottom. Like many other silt­
laden rivers, the Colorado River has raised itsei.f above 
the level of the surrounding country, and hp�s been 
known to raise its bottom as much as seven feet an the 
gradual subsidence of a single flood. This would be 
cut away to a large extent by the next recurring flood ; 
but it will be seen that with a fall of some 400 feet to 
the Sink, this river, should it break through the lip 
of the bowl, would flow at a very rapid rate, more 
than three times that of the old river. The Gila River, 
which empties into the Colorado just above Yuma, is 
an erratic stream, with a largely barren and rapidly 
descending watershed, in which cloudbursts and heavy 
rains frequently occur, and the bed of this river will 
sometimes, within a comparatively few hours, change 
from the condition of a dry channel to that of a raging 
torrent, discharging as much water as the Colorado 
itself. 

The next effort was somewhat after the method used 
in the Mississippi and Eads jetties. A row of piles 
was driven along the American side of the river to 
Disaster Island, with the expectation that sand bars 
would form on the Mexican side below, thus increasing 
the flow in the other channel, which it was hoped 
would cause it to take its old course also and make a 
deposit across the mouth of the cut. 

But the Colorado was not to be cajoled, and by a 
rapid rise practically dug up the piles. 

A second row of piles was tried farther up the river, 
with the view to depositing the silt against the lower 
row ; but the Colorado declined to be handled like the 
Mississippi ; this third effort had to be abandoned, and 

the river not only wiped out much of the 
T£ work, but also the island itself. 

• BOUNDARY. Next a brush-and-pile dam, some 600 feet 

.... 
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long, was built across the Mexican channel, 
and when it was nearing completion, the sec­
ond largest rise in the recorded history of 
the river occurred and wiped it out. 

Next a wooden headgate was built on the 
bank of the crevasse as a means of con-
trolling the river, which was to be turned 
through this headgate while closure was 
made. Although this work was pushed with 
all possible expedition, it was not completed 
in time to turn the water through, and mend 
the break, before the summer floods of 1905 
arrived. These were particularly heavy, and 
opened the crevasse alongside the headgate, 
which was originally 600 feet wide, to some­
thing like 2,600, depositing a solid bank 
meantime in front of the headgate for some 
1,500 feet. 

originally planned, and above the water level 
at low stages. As a consequence, there were 

MAP SHOWING THE LOCATION OF THE VARIOUS ATTEMPTS TO CLOSE 

The problem now took the shape of build­
ing a dam across an opening nearly 3 ,000 
feet long ; and it became necessary to con­
struct some five miles of levees along the 
bank downstream and some 3 1h  miles up­
stream to connect the wooden headgate with 
the concrete headgate. Also it was neces­
sary to deepen the old canal for some 3 112, 
miles, and cut a new canal about 600 feet 
in length, to let the river into the new head­
gate, or bypass, which had practically been 
built on dry land. Some 300,000 yards of 
material were to go into the dam, and 40<),000 
into the levees. A track was now put in 

times when it was difficult to obtain water. 
The introduction of water into the Imperial Valley 

proved its soil to be possessed of marvelous fertility ;  
so much so that a crop of alfalfa could be cut every 
six weeks, and vegetables and crops grown almost as 
fast as they could be planted, mature, and be har­
vested. Naturally, the productiveness of the soil at­
tracted dwellers, and in a short time over 2,000 farms 
were under cultivation, and some 12,000 people became 
residents in the valley. Within a few years this sec­
tion had grown from an arid and almost hopeless re­
gion, and become second only to San Francisco and 
Los Angeles as a producer of freight for the Southern 
Pacific Railroad. 

But a serious obstacle to the operation of the canal 
was met in the fact that it would silt up in spite of 
constant drr iging, and it was found difficult, if not im­
possible, te. ,t water enough to irrigate the lands al­
ready under cultivation whenever this emergency oc­
curred. By way of remedy, in the fall of 1904 a ditch 
was cut from the Alamo channel at a point about four 
miles below the original headgate to tap the Colorado 
direct at a lower level, and get water into the canal at 
the loW stages of the river. The river fall here ap­
proximates one foot and two-tenths feet per mile. This 
ditch was 11 feet deep, and 50 feet in width, and a 
little over 3,000 feet long;  but in spite of its dimen­
sions, it rapidly silted up. The channel was again cut 
open, only to close itself as before. 

A third time it was opened, but a flood occurring at 
this time in the Colorado, widened and deepened the 
ditch until very soon practically the whole river had 
deserted its old channel and begun to flow across coun­
try, leaving its bed dry and some eighty miles of its 

THE BANKS OF THE COLORADO RIVER. 

the undertaking, and Mr. C. E. Rockwood, a civil engi­
neer who conceived the idea of this irrigation project, 
was made chief engineer in charge of the work. 

To give an idea of their task, it seems desirable to 
look over the situation and conditions. 

The Colorado River, rising practically in Montana, 
its water resulting largely from the melting of snows 
upon the two great continental ranges, naturally has 
its flood periods in the seasons when the snow is melt­
ing on the mountains ; and consequently the summer, 
from May to September, is the period of its greatest 
flow. And as is the case of many rivers in arid re­
gions, there is a vast difference between its maximum 
and minimum flow, the former being practically flfty 
times the latter. During its flood periods, the flow is 
as high as 120,000 second feet or approximately half 
the flow of the Niagara River where it passes over the 
falls. 

It must be remembered that this river is practically 
bottomless, in the sense that its sides and bottom are 
nothing but silt, through which no boring or pile has 
ever been able to reach solid bottom. This silt, more­
over, is as fine in texture as flour and melts away, when 
in contact with flowing water, almost as readily as 
would a mass of brown sugar. Its fineness is well 
illustrated from the fact that the river will carry 
from two to seven per cent of this material in solu­
tion. 

At the point where the cut, above referred to, was 
made, the elevation is approximately plus 118 feet 
above tidewater. The bottom of the Salton Sink is 
minus 287 feet, and the river at this part of its course is 
running high along the edge of a great bowl, of which 

from the Southern Pacific Rrdlroad to the 
site of the dam. Quarries were ovened, clay 

and gravel pits developed, and preparations were made 
for the weaving of great mattresses and fascines to 
aid in the closure. 

Particularly heavy was the rainfall in 1906, and the 
Salton Sea raised to a height that it would have taken 
three years of ordinary rainfall and river flow to 
reach. This necessitated a removal to higher ground 
of some forty miles of the Southern Pacific Railroad 
tracks some three or four times in succession. 

The scene now became one of tremendous acti vity. 
Hundreds of teams, two dredges, and several steam 
shovels were at work ; 600 feet of the opening was 
mattressed; a line of piles was driven ; brush fascines 
18 inches in diameter and 100 feet lor:g were con­
structed, and held together on foundation cables 5/16 
feet in diameter, and the ' whole dumped against piles 
driven at intervals across the opening. But the cur­
rent scoured out beneath the mattresses, and the bulk­
heads of pile and brush reinforcing the ends of the 
mattresses. 

A trestle carrying the railroad tracks was thrown 
over the center line of the mattress and along the 
center of the proposed dam. Carloads of rock and 
gravel were dumped by the hundred. The river was 
drained, and finally the entire volume of the river was 
passing through the .wooden headgate. 

The Colorado declined again. however, to submit to 
the dictates .of man, and a flood brought down large 
quantities of driftwood, which lodged against the gate, 
inducing a scour against sides and bottom. 

Spur tracks and materials were rushed with all ex­
pedition, and an attempt was made to fill the gate with 
rock to hold it down and save it, when, suddenly, the 



water broke under and some 120 feet of the gate rose 
from its place and floated downstream a hopeless and 
unrecognizable wreck, and lodging some distance be­
low. Ttus ended the fifth attempt. 

The best previous practice seeming to be useless in 
endeavoring to cope with the Colorado River, Col. 
Randolph and his assistants determined to conquer the 
river the next time by main strength. Three lines of 
trestle, each to carry a railroad track, were projected 
across the breach, parallel with each other, and prep­
arations were made to dump vast quantities of rock, 
as large and as heavy as could be obtained, and make 
three rockfill or cascade dams, one parallel with the 
other across the bypass opening, thus throwing the 
water across the larger opening of the old dam or 
break. Every facility and resource of the great South­
ern Pacific Railroad was now utilized; every quarry 
within 400 miles was requisitioned ; and some 200 car­
loads of rock were rushed in and dumped into the 
break daily. This work began on November 24, and in 
twenty-one days every drop of  water was cut  off and 
the water was forced down the old channel of the Colo­
rado River where it belonged, and the break was 
closed. Meanwhile the needs of the Imperial Valley 
were taken care of by water passed through the new 
concrete headgate, and apparently the Colorado River 
had capitulated and surrendered to engineering skill 
and man's authority. 

The Colorado, however, was equal to another insur­
rection. It made an attack below this dam, which 
held its own, but broke through the levee below; 
turned around behind it ; cut it away and part of the 
dam from the back;  and, within a few weeks, all pre­
vious efforts had been set at naught, and the entire 
body of the river was flowing unimpeded into the 
Salton Sink through an opening about two-thirds of a 
mile in width. 

The seventh attempt at closure was begun in earnest 
on January 27. Three l ines of trestles, resting on 
piles 65 to 90 feet in length, were built across the 
break with much difficulty, a portion of one of these 
trestles being swept away three times. Indeed, it was 
found necessary to weight the piles down with water 
tanks to keep them from being carried away. 

In the sixth attempt at closure, 2,200 cords of brush 
and three-fourths of a mile of railway, over 1,000 piles, 
and some 200,000 yards of rock and gravel and other 
material were used. But the last contest was still 
more severe, calling for the services of 375 Indians, 
400 Mexicans, and 500 white men, seven locomotives 
and a steamboat, and dredges ;  also 100,000 cubic yards 
of rock and 75,000 yards of clay and gravel were 
hauled out on these trestles and dumped overboard ;  
thus making a cascade dam ; raising the level of the 
river some 12 feet, and throwing it back into its old 
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channel, into which it began to flow about February 
26. After so many unsuccessful attempts, the ques­
tion still remains, "Will this closure be permanent?" 

Advices received by the writer from Mr. Randolph 
on April 2 advise that "the new work and the new 
levees have stood a 27 -foot stage of water in the Colo­
rado River." He writes that the muck ditches have 
proven effective in preventing the water from passing 
under the levees ; but he says this may not be the 
condition when there is a maximum of 33 feef on the 
Yuma gage, though he believes that the levees will 
prove effective, even against this height. 

The writer considers that in overcoming the Colo­
rado River, Col. Epes Randolph and his able assistant, 
Mr. H. T. Cory, have won one of the greatest engineer­
ing victories and performed one of the most remark­
able and difficult engineering feats ever accomplished, 
and that engineering is the richer for their demonstra­
tion of the efficiency of the cascade dam for control­
ling obstreperous rivers. He considers further that 
the people of Mexico, California, and Arizona, if not 
of the nation, owe many thanks to the Southern Pa­
cific Railroad for taking hold of a bankrupt enter­
prise and furnishing men, money, and physical equip­
ment and saving such large and important vested and 
property interests. 

• • • • • 
THE JAPANESE SQUADRON AT JAMESTOWN, 

(Continued from page 373.) 

partures, ammunition passages have been dispensed 
with and a new arrangement has been made instead, 
special ammunition hoists being provided for the 12-
inch guns. The forward conning-tower has no side en­
trance at the back of its wall, but is entered from the 
upper bridge through a trap-door on the roof of the 
tower. There are smaller conning towers also over the 
6-inch guns on the upper and main decks to con­
trol the gun fire. Her great width, which is 75 feet, 
was probably a record in cruiser construction at the 
time she was designed. The "Tsukuba" is the first 
cruiser ever equipped with 12-inch guns, of which she 
has four-two in the forward and two in the after 
barbettes on the upper deck. Besides, the ship carries 
twelve 6-inch quick-firing guns, an equal number of 
4 .7-inch quick-firers, two 12-pounders, and four Max­
ims. She can bring four 12-inch guns, six 6-inch guns, 
and six 4 .7-inch guns to bear in broadside fire. As 
to the fore fire, the cruiser · can most effectively train 
two 12-inch guns, four 6-inch guns, and four 4.7-inch 
guns. 

Although no official statement of her steam and gun 
trials has been given to the public, this much is abso­
lutely certain, that not only was everything satisfac­
tory but in some important respects the results of 
the trials exceeded expectations. Her maneuvering 
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power is said to have proved exceptionally good, the 
ease with which she was steered and handled to have 
been very remarkable, and even the rough weather 
which she experienced at the time failed to make 
her roll to any perceptible degree. In all her gun 
trials the results were, according to accounts, all that 
could have been desired. 

A correspondent on board one of the ships writ1ng 
to the Jiji-Shimpo under date of the 2d instant says : 
"Although we encountered very rough weather on 
the day we left Yokohama, the behavior of the 'Tsu­
kuba' was splendid and she neither rolled nor pitched 
in the slightest degree." 

Vice-Admiral Ijuin, commander-in-chief of the Cele­
bration Squadron, sprang from the warlike clan of 
Satsuma, which produced Saigo, Okubo, Togo, and 
many other heroes. He was born in 1852 and took 
part in the War of the Restoration when he was quite 
young. In 1871 the vice-admiral attended the Naval 
College, Tokio, and six years later he was sent to Eng­
land to prosecute his naval studies. While there he 
served on board the British warship "Triumph" and 
was also admitted to the Greenwich College. In the 
time of the Japan-China war, the vice-admiral was a 
captain and held the post of naval staff officer at the 
imperial headquarters. In March, 1902, he was ap­
pointed commander of the Standing Squadron, and was 
sent to England in command of the "Asama" and the 
"Takasago" to participate in the ceremonies in connec­
tion with the coronation of King Edward. In Septem­
ber, 1903, he was promoted to the rank he now holds 
and appointed vice-chief of the Naval Staff Office under 
Admiral Viscount Ito. During the Russo-Japanese 
war, he was put , on the naval staff of the imperial 
headquarters and took part in its councils, doing dis­
tinguished services to the state, for which he was 
awarded the first-class order of the Golden Kite with 
the Grand Cordon of the Rising Sun. In November 
last the vice-admiral was transferred to his present 
post of commander-in-chief of the Second Squadron_ 
He is the inventor of a special fuse, which made possi­
ble the use of the Shimose explosive. During the late 
war, Capt. Takenouchi, commander of the "Tsukuba," 
commanded the "Nisshin," and Capt. Yamaya, com­
mander of the "Chitose," commanded first the "Akitsu­
shima" and then the "Kasagi," both rendering meri­
torious services which were duly recognized. The 

crews of the two cruisers are most of them men who 

took part in the war. 
According to the itinerary already published, the 

squadron is expected to arrive at Jamestown on May 8 

and to stay there for about twenty days, after which 

it will visit New York, London, Wilhelmshafen, and 
Cherbourg. The warships will return to Yokohama 

in November. 

RECENTL Y PATENTED INVENTIONS. with provision for drying wet cotton and re- cess consists in mixing together pulverized W�\ Rl I L "\ l-:\I.\ C l ! I X I';. -.1 . W. SEIFERT, 

Pertaining to Apparel. moving sand and dirt and condensed water coal and a pulverized flux and feeding the 

SLEEVE 
_ 

HOLDER. 
_ H]i]RMIN IA M. M. 

and in the novel construction and arrangement mixture simultaneously into the kiln for cal-
l!Jast Point, Ga. The machine is of that type 
employing a revolving drum in which the 
clothes are placed, and the patentee constructs 
the drum with certain special features design�d 
to give increased efficiency. The hinged cover 
of the machine and the revolving drum are so 
arranged in connection with a pivoted lever 
that the latter may be shifted so that the 
cover is raised and the drum l ifted from the 
machine and caused to move outward and be 
supported on the lever. 

BAHNIcS, Ludlow, England. 'l'his device main- of suction and blowing fans in connection with cining the cement clinker, the admixture of 

tains short or elbow slp(lves in place when put- a motor, and in the novel construction and flux with the coal and its diffusion and im­

ting on an outer garment. The sleeve is bind- arrangement of a ventilated storage-receptacle mediate action throughout the kiln serving to 

ingly held to the arm by an elastic tape having , and its accessories. calcine the cement at a lower temperature and 

a ring secured at each end thereof, with one THRESHl!JR-FEEDER.-T. N. JOHNSEN, in a shorter time. 

end of the tape passing through one of the Clark, Wash. Straw is carried to the machine 

rings to form a loop by which the sleeve is and lifted into the hopper. Straw is dropped 
Hal'dware. 

embraced about the arm and the other ring onto the hoe-down by forks. Rollers tear the 

serving as a means to be passed over the bunches apart, throwing them out on endless f NUT-LOCK.-G. W. R OBERTS, Minersville, 

thumb or flnger for maintaining the holder in carriers in the hopper sides, which deliver Pa. 'l'he ,,?ject of the inv�mtion is to 
.
provide 

O["'l'a ti n- position. them through the opening in the bottom or a nut-lock cor securely locking the nut In place 

BOW-NECK'l' I E .-W. A. CLARKE, East Ham, the hopper onto an endless carrier, thence to after it is screwed up and to allow convenient 
Machines and Mechanical Devices. 

the draper and to the machine. By means of unscrewing of the nut whenever it is desired 
London, EnglaJ;ld. 'l'he more particular object 

a swinging-frame the feed of the same carrier to do so and without destroying any of the 
in this case is to produce a "bow-necktie" pro-

to the draper is regulated, since the adjacent parts, thus permitting free use of the bolt, 
vided with means whereby it may be fastened 

run of the carrier on the frame and former nut, and lock. 
upon the outer flaps of a turn-down collar. 

CONDUIT-TRA VELER. - L. D. SHAFFER, 
Paint Borough, Pa. In this case the machine 
is adapted for drawing heavy cables through 
conduits. The invention provides means for 
withdrawing or slightly retracting the entire 
wiring machine when desired, as it sometimes 
happens in using the device in a conduit that 
something gets out of order or an unusual ob­
struction is met with and it is desired to with­
draw the machine. 

One advantage of the tie is that persons of carrier move oppositely, and by swinging the SAFETY-LOCK.-J. E. LEDFORD, B utte, 

different tastes may mount it in different posi- frame nearer or farther from the same the Mont. In this patent the invention has refer­

tions relatively to the collar. layer of straw delivered may be nicely regu- ence to locks-such, for instance, as are used 

Electrical Devices. 

SI';CO:; n.\ItY-B.\TTEHY PLATl!J A N D  
ME'l'HOD or,' :\L\K I SG SAMR--L. N. J. RO-

14 R ue de la l�id(�lite, Paris, l�rance. 
rrhe invC'n tion consists, broadly, in forming by 
fusion, casting, and molding a core of active 
material and in casting around this core a 
support presenting the form of a grid with 

multiplying ramifications, this support being 
cast in a mold the core of which is constituted 
by the core of active material itself, which, as 
indicated, has previously been cast. 

TROLLEY STAND AND POL E.-G. Q. SEA­
MAN, New York, N. Y. 'l'jlis trolley-stand will 
"ppmt-. automatically to depress the trolley­
pole in case the trolley-wheel becomes dis­
placed from the wire, the general purpose be­
ing to prevent injury to guy-ropes or overhead 
construction. Means are provided for mount­
ing the trolley-wheel which will enable it to be 
detached readily by the overhead construction 
in case it becomes fouled therewith. In this 
way the dislocation of the pole from the 
stand iE: prevented. 

Ot Int"l'est to Fal'lllerS, 

PNEUMA'i.' ] C  COTTON-HARVE S'l'ER.-J. E. 
WOil R W I C K ,  Montgomery, Ala. This picking­
mncbine is of nov('l construction and arrange­
ment of picking-nozzles, and of novel construc­
tion and arrangement of the receiving-f'hamber 

lated. upon doors, windows, and analogous closure 

ROOT AND STALK PULLING MACHINE.- members-Mr. Ledford's more particular ob­

J. L. ANDERS, Pittsbridge, 'l'exas. In this ject being to p rovide a lock with means for 

patent the invention relates to implements for preventing its being picked or actuated sur­
LINE-CARRIER.-L. D. SHAFFER, Paint 

B orough, Pa. In the present patent the in-
clearing the earth of stalks, roots, vines, etc. 
'l'he object of the invention is to produce an 
implement which will be drawn along by 
horses and which may be easily operated by 
the driver, so as to dig roots or stalks from 
the ground. 

l'eptitiollsly. vention is an improvement in line-carriers, 
CL.\';';I'.� O. FIsnlllR, Sloan, Iowa. In this especially designed for use in stringing wires 

case the invention is an improvement in clasps, after the first wire has been strung, as well as 
more especially designed as a means for hold- for carrying wires, lines, and the like across 
ing the sections of stovepipes together, al- an intervening space having a wire for sup­
though not limited to this particular use, as porting the device. 
it may be employed with advantage in other 

Of General Interest. relations, where a safe, strong, and durable RaHways and Theil' A ccessories. 

LU'I.]-nA �'T.-- r. C. PETRIE, New York, N. clasp is desired. APPLIANCE FOR S H I F"l' I NG THE POINT 
Y.  'l'he essential object of this invention is to I FARRIER'S KNIFl!J.-D. R. BALDW IN, Ra- O F  APPLICA'l'ION O F  TIm WEIGHT ON 
provide a practically indestructible life-raft venden Springs, Ark. This patentee's impro,"p- Til E TRUCKS 0 1,' CARS .\ K I) THE LIKE.­
with a maximum passenger-carrying capacity ment, generally stated, consists in a thin P. �TEFFI·:;';, 1\1isso1l1a, I\'lont. The invention 
proportionate to its size. These rafts may double-cutting-edged paring-blade :"lapt pri to be is for the purpose of bringing the entire weight 
be fitted for use on seagoing craft by supply- pivotally attached Ilt the bottolll of an ani- of the car body to bear on the driven wheelS 
ing them with lockers for the n ecessary stores mal's hoof and positively held in adj usted rela- of the car truck or those wheels to which 
of food, water, Signals, etc. Mr. Petrie flnds tion thereto as it is swung on its pivotal con- power is first applied in p utting the car in 
"Palo de balsa" the wood best adapted for ' nection to remove the outer surface. motion. By this arrangement of means the 
the raft. traction of the driven wheel will be increased, 

TIMBER-CUTTING D E V ICE.-l!J. C. POL- thereby avoiding slipping and enabling the car 

LARD, Seattle, Wash. 'l'his device is for use in Household Utilities. to be started without delay. Using this ap-

cutting timber by burning a well-deflned kerf CTn;AM-ST'�P.\TL\'J'OR .. -i'l. W. STEWAR�
" 

pliance materially decreases the weight of the 

through the log or tree. 'l'he invention more Spencer, Ind. The invention is a novel device car-body and sanding the track will be seldom 

particularly relates to means for directing a for separating the cream that rises to the required. 

blast of air to promote combustion and for pre- upper surface of milk, and is especially de- RAILWAY SAI!'ETY APPARATUS.-G. l!J. 
venting the timber from burning at other signed for drawing off the cream that collects RYAN, New York, N.  Y.  The improvement re­
points than those required for severing it. at the top of milk-bottles, as delivered for I fers to safety appliances or apparatus, and is 

PROCE S S  OF MAKING HYDRAULIC CE- : family usc, thus a dapting it for a householdj intended to be used upon railways to p revent 

MENT.-E. MUlllLLlllR, Alsen, N. Y_ 'l'he pro- l convenience and desirable kitchen article. collisions. 'l'he arrangement is such that the 
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apparatus will operate to prevent head·on as sphere of the earth absorbs a part of the heat 
\Veil as rear·end collisions. and the devices em- of the sun. but the greater part comes through 
ployed are entirely automatic in their opera- to the surface of the earth and warms it. The 
tion. heat of the sun is produced in the sun, and 

CAR-RAIL AND BED.-R. JACKSON, Ken- comes to the earth from the sun. The earth 
nett Square. Pa. 'l'he objects in this case are stops the rays. or waves. as they would het­

to provide a rail having the maximum amount tel' be called and makes them sensible to our 

of wearing surface for the minimum weight. nerves. It is true that the heat of the sun 

and to provide a rail bed which is not subject would not be felt here. if there were no earth 

to decay and to which the form of rail may be for them to strike. The l'ays would go on till 

readily applied. A further object is to pro· they found something [0 i n t l·r"c!,!. them. be­

vide a rail and bed in which additional parts fore they could be made evident or manifest. 

for securing the ends of the rails together are i ( 10520) W. M. B. writes:  It seems �nnecessary and i� which only ordin�ry f�sten- to me that in your reply to Query No. 10424 
mgs need be apphed at the ends or mto mter· ht t t th t h 
mediate portions of the rail. I 

you
. 

oug no
. 

0 say a t
. 

e
. 

moon revolves 
on �t8 O U:U (1.1'18. O f  course, It  IS only a ques-

RAIL-JOINT.-J. C .  ABBOTT. Pittsburg. Pa. tion of the proper C.FjI<·c88ion. as everyone is 
'l'he object of the invention is to provide rail- agreed as to the facts. I t  would be just as 
road rails :vith an i mproved form of joint proper to say that the 11'latiron building- in New 
whereoy their meeting

. 
ends are firmly yet 

,
de. ,  York revolves on its own axis as to say that 

tachably connected W ithout the use of hsh- the moon does. Both would appear to revolve 
plates and oolts or other form of fastening in· in precisely the same way if seen from some 
lil'pt'll dl'flt of the rails themsel ves. The joint point in space. 'l'he axes of both revolutions 
may be cheaply produced for manufacture. are the center of the earth. B ut of course if 

, your statement is COlTI'L't. I shall have to ad· I mit that my head n�\'ol \'('s on its own axis, Pertaining to Vehicles. I which may account for my waking up some 
DUMPING·WAGON.-R. ,\. �ill( )W"Its. Shen· i morning w ith a lame neck. ,L Several esteem­

andoah. Iowa. The objects among others in ed correspondents have taken exception to the 
this invention. are to pl'ovide a wagon oper- statement that the moon rotates on its own 
ated by the driver without shifting his posit i on ; a x i s .  One has written us four letters on the 
to carry the body of the wagon. together with matter. We make an additional note on the 
its load. rearwardly and inclinedly rest it at suoject. No. it is not proper to say that the 
the required point of discharge ; also to provide 
means for releasing and unlocking the tail­
gate of the w agon from the driver's seat. 

moon 1'C'FOZDCS on its own axis ; nor did we 
say that i t  did. The friend of our correspon· 
dent who sent in the question said it in the 

NO�'El.--Copies of any of these patents will  words quoted. and we cannot be held respon­

be furnished by Munn & Co. for ten cents each. sible for that. Hcro[,-" is strictly limited in 

Please state the name of the patentee. title of astronomy to the m o t i on of a heavenly body 
tlie invention. and date of this paper. I in an orbit. 'rhe earth revolves around the 

sun. Ilotate is limited to a motion around an I axis. 'rhe moon rotates on its axis. Our cor-rTI="'::-f p '-�bB----:-=-rr·�--=--c=--".,.� ...... -�-� -fff� -� -ff� -fff� I respondents who ol>jPct to our answer do not I r ....... "\--"r� , 1,,�"-i3=I :tl'-t-'M'-'-==-o' -t:==-eV�s[1 1 I - - - seem to know the usage of these words in 

I astronomy. Now. a final word on the snb· 
ject. 'l'he sun rises on every point of the 
moon1 passes over f lip pI arret, and sets once a and uerles� lunar month. j ust as it does on the earth every 
day. If this does not show a rotlll ion on an 

HINTS TO CORRESPONDENTS. I axis I'('spl'dinl( the sun and all outside space. 
Names and Address must accompany all letters or I we fail to understand simple motions. We will  

��/��;:�llr�!:���i(��i1�n�)i
e 1!6�i�o�

h���\i�at'fobni.
s is for ! quote an authority than whom there is nO 

Referen(}es to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
thoug];l we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver­
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

SlIe<:ial \\?'ritten Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Book�'
i<�l��

ferrf'd to promptly supplied on receipt of 
Minerals sent for examination should be distinctly higher. Prof. C. A. Young. "College Astron­

marked or labeled. omy," "Ilotation of the Moon," Sect. 248 : mrhe 
moon rotates on its axis once a month, in 

( 10518 ) A. H. C: asks : have a small [l l'l'r:isl'ly the same time as that occupied by 
dynamo--12-volt-which runs easy enough its revolution around the earth. In the long 
when the current is open. hut as soon as the run it thl'l"l'i"orc keeps the same face toward 
current is closed it i·uns so hard as to be near- the earth. It is d i lli c u l t  for some to see why 
Iy impossihle to keep in motion. I suppose a motion of this "01·[ should be considered a 
this is due to magnetic attraction. Can ,Y0l1  rotation of the moon, since it is e�Nt'ntin lly 

suggest a remedy ? A. Your dynamo is all like the motion of a ball carried on a revolv· 
1 " : ', 1 « .  I t  ought t o  run hard w h en doing wOl'k. ing cran k. See �'ig. 1 .  Such a ball. they say. 
I\'lien no current is flowing. there is no resist- renil,.c8 around the shaft. but does not rotate 
: ,',' to motion. and of course the shaft turns on its own axis. It does rotate. however. The 
" ;( h ease. r-io current is being generated. shaft being vertical and the crank horizontal, 
Whcn current is being used. work must be suppose that a compass needle be substituted 
done to furnish the current. 'l'he power reo for the ball. as in Fig. 2.  'l'he pivot turns 
quired to l ig-ht ten 16-candle·power lamps is underneath it as the crank whirls. but the com­
equal to that of one horse. A man might be pass rH'('(II(' does not rotate. maintaining al­
ahle to furnish a tenth as much for a While. ways its own d i l'('dion with its marked end 
You only say that your dynamo ell l ' l·,·n t has north. On the other hand. if we mark one 
12 vol i s  pressure. This does not t « l any- side of the ball in Fig. 1, we shall finl1 the 
thing ahout the current. Had you alRc) given marked side presented successively to every 
the amperes. we could have given you (he point of the compass as the crank revolves, so 
power needed to drive the machine at full that the ball ns really turns on i ts own axis 
speed. as if it were whirling upon a pin fastened to a 

( 10519 ) D. H. asks : If a convex table. 'l'he ball has two distinct motions by 

piece of ice could be frozen clear enough. not 
to scatter the rays of the sun. so as to come 
to a focus. will not the ice produce the same 
effect as a sun glass ? If so, if some material 
that will ignite where the rays of light focus, 
is not the heat produced by the gathering and 
focusing of fhe rays produced by the convex 
surface caused by the sudden stopping of the 

virtue of its connection with the crank : first. 
the motion of translation. which carries its 
center of gravity. like that of the compass 
needle. in a circle around the axis of the 
shaft ; secondly. an additional motion of rota· 
tion around a line drawn through its center 
of g-ravi t,\· pa r-al ld to the shaft. A body ro­
tates whenever a line drawn from its center of 

rays. or do the heat rays actually pass through gravity outward, through any point selected at 

the ice'! If the theory is void that the heat 
of the sun is produced by the stopping of the 
rays when they stl'ike the carih. why would 
not the heat be spent by passing through the 
atmosphere oefore thl'y reach the earth·! A 

randOlU in its mass, describes a circle in the 
heavens." We leave the subject with this quo· 
tation. 

h e lds that heat from the s n n  is produced oy the INDEX stopping of the raJ s  of light. B holds that OF INVENTIONS 
the rays give off the heat as it passes through , 
tlie atmosphere. Which. if either. theory Is 
cOlTect ·! If neither is cOl'rect. will you please 
c: l u te correct theory. as to how the heat is 
given off. A. If a 1 ('IIf.'. 01' sun gl: l!-'R,  as you 
call it. were made of ice. it would bring the I 
rays of the sun to a focus, and the focus would I 
be hot just as it is when a lens of glass is used. t 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 
April 23, 1 907. 

Lenses of ice have frequently heen made. The A N D  El A C H B E  A R I N a T H A T  D A T El 
hea t rays of the sun pass readily through ice 
and glass. just as they do through the air. [See note at end of list about copies of these patents.] 
How could the air of a room be warmed by 
the sun. if the heat of the sun did not pass 
through the glass of the windows ? Nor is 
the heat. which we can so easily feel when 
the sun shines upon us. lost in the air or in 
the space between us and the sun. The atmo· 

Acetylene grnrratOl', n. Barnard . . . . . . . . . . . .  851,613 
Acid, anthrochinoTlE' (lisulfouic. M. Jljinsky. 851,42'3 
Acid of phenylna[lththimidazol and making 

same, amido-oxy-sulfonic, Schulthess & 

.[(erkoviu� . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  Htl1 ,444 1 
Addmg machmf', G. N. TTIIWhmHTl • • • • • • • • •  851,089 
Advertising novelty, A. Mal'iolle • • • . . . . . . . . .  851,2,91 

Air brake attachment, R. P. Williams . . . . .  851 ,465 
Air compressor driving mechanism, B. Obear 85 1 . 556 
Air cooler and purifier, C. W. Vollmann • • . •  850,985 

Air signal, ai r brake, an d steam coupling, Au�tO
ree
mOda

s
tic Lathes Airship, T .  S. Baldwin • • • • • . . • • • • • • • • • • • • • •  851,481 

automatic, H. C. Priebe . • • • • • • • • • • • • • • •  851,316 
Alarm device, J. K. Stewart. • • • • • • • • • • • • • •  Sf) I .2Hl , FOR FINE, ACCURATE WORK Album. sectional. J. A. Mudd . . . . . . . . . . . . . .  851.546 
Alkali hydrates and zinc sulfid, apparatus Send for Catalogue B. 

SENECA FALLS MF(J. CO. 
695 lValer Sireet, 

Seneca Falls, N. Y., U. s.1\. 

for producing, C .  Ranson . . . . • • • . • • • • • •  850,965 
Ammonia from gas>(�s, extraction of, W. 

Feld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8r, 1 . :14� 
Animal trap. T. Angerer . • . . . • . . . • • • • • • • • • •  8!)1 .:{? 
Apron fastening device, M. J. O'Connor • • • •  850,96') 
Atomizer, J. Waldman . . . . . . . . . . . • • . . • • • • • •  �51 ,:l(.;1 E ngi ne and Foot Lathes Auger hanllie. G. P. Frank . . . . . . . . . . . . . . . . .  851.121 
Automobile, I? A. Nelson . . . . . . . . . • • • • • • • • • •  �r. l , 02() 

MACH I N E  SHOP O U T F I T S .  TOOLS A N D  Automobile shield. D .  J .  Deyo . . . . . . . . . . . . . .  851.1"02 
S U PPLIES. B E S T  M A T E R I A LS. BEST Axle box lid. car. W. G. Dunham . . . . . . . . . .  �5i.()'11 
W O R K M A N S H IP. CATALOG U E  FREE Axles. ball· bearing boxing for vehicle -... . 

SEBASTIAN LATHE CO .• 1 20 C u lvert St.,  Cincinnati. O. E. Hixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851.133 
_ _  ______ Axles or the like, lubricating means for, 

W. J. Greening . . . . . . . . . . . . . . . . . . . . . . . .  851.201 
Dally ,,-alkpl' and swing, combined, W. H. 

NipIlIeyer • • . . • • .  , . . . . . • . . • • • • • • • • • • • • •  851,249 
Bag frame, Hiering & Fuller . . . . . . . • • • • • • . .  851,421 
Bags, etc., protective attachment for travel-

Veeder 
Counters 

ing. J. A. Walsh . . . . . . . . . . . . . . . . . . . . . .  851 . 261 
Bale til',  Klingender & CoilH'l" • • • • • • • • • • • • • •  �G l , ;;2'1 
Baling press, S. I� Gutridge . • • • • • • •  ' • • • • • • •  �r;1, t :n 
Ball mill, H. Lohnert. . . . . . . . . . • . • • • • • • • • • •  851/:13 
Bar. See Sash bar. 

to register reciprocating 
movernents or revolu­
tions. Cut full size. 

Bath tubs, has ins, and like fixtures, waste 
for, Guthrie & Hayes . . . . . . . . . • . . . . • • . .  gf)l , r. t :� 

Beam setting pl'ess, M. Sklovsky . • . . • • • • • . •  �f) 1 ,;)2:� 
H('a rillg, hall, H. Hl'ss . . . . . . . . . . . . . . • . . • . . .  gG1,41D 
Bt'Hl'iJlg' for maehille spindlrs, compensating, Booklet Free 

VEEDER MFG. CO. B. M. W. lIanson . . . . . . . . . . . . . . . . . . . . . .  851.005 
Bearings, cagt� ring for ball, J. M. Model . .  851,010 
Belt shifter controlling mechanism, A. B. lPar�r�;.t',

a
��.;'�: 

" �alps . . . . . . . . • . . . . . . . • . . • • • • • • • • • • • • •  851.516 
851 .482 
851 .292 
851 . 096 

Cyclometers, Odometers, 
Tachometers. Counters 
and Fine Castings. 

Belt tool, E. E. Barnett . . . . . . . . . • • . • • . . • • . .  
Bench pin. J. V .  Kapp . . . . . . . . . . . . . . . . . .  . .  
Bindel', loose leaf, W. H .  KrehbieL . . . • . . . .  
Binder aJl(1 loose sheet holder, temporary, - ------- --------'11.. ' THE(UPPER(UP 

� Its triangular shape prevents 
entangling and gives three times 
the capaClty of any other Clip for 
at ���l�g J:e����t�Og

lfr §fationers. 
CLIPPER lUFG. CO 

, 401 West 12ith St., New York. f .S.A. 
Send IDe. for sample box of 100, or 20c. for clips and desk trhY. 

H. F. Bushong . . . . . . . . . . . . . . . . . . . . . . . . .  851. 216 
Binder or loose sheet holder, temporary, H. 

E\ Bushong . . . . . . . . . . . . . . . . . . . . . • • . . • •  gf)1 ,342 
Block signal, automatic, N. C. Keeling . . • • .  foj[il ,ti2a 
Block sig w I  system, Van Zandweghe & 

Viberti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851.456 
Bcbbin, E. Atwood . . . . . . . . . . . . . . . . . . • • . . . . . 851,211 
Boiler furnuce, .A .  L. llastiJlgs . . . . . . . . . . . . . 851,088 
Boiler furnace, lueolllotive. \\'adt� & Nichol-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851.329 
Boiler scalps, compound for the removal of, 

------- -� ----

WORK SHOPS 
G. W. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851.159 

Bolt anchor. E. A. Stulz . . . . . . . . . . . . . . . . . . . 850.980 
Book for stamps. etc . • H. M. Lindsay . . . . .  851,536 
Book or ledger and binder therefor, separable 

loose leaf, C. E. Morehouse . • . • • • • • • • • •  851,301 
of Wood and Metal Workers. with­
out steam power, equipped with 

Book slo('k carrier, J. S. Murray . . . . . . . . . . .  851, 021 
Book support. W. Smith . . . . . . . . . . . . . . . . . . .  850.911 
Booth, slt'eping, E. StempeL . . . • . . . • . . . • • . .  851,141 
Borillg and reaming tool, annular, B. Brown-B A R N ES' FOOT P O W E R  

M A C H I N ERY - stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 851.399 
851 . 6 1 1  
H5 l ,424 
851.425 
851 . 620 

allow lower bids on job8, and give 
greater profit on tbe work. Machmes sent on trial if desired. Oata�o!1 1!'ree. 

Bottle, Davis & ll'inch . .  , . . . . . . . . . . . . . .  , . .  . 
Bottle cap, .A. G. Kaufman . . . . . . . . . . . . . . .  . 
Bottle handling apparatus, Kyle & Waugh. 
Huttlp non-J'etillable, J. ID. Duffy . . . . . . . . . .  . W. F, & J O H N  B A R N E S  CO. Bottle or package, non-refillable, W.  J. Established 1872. 

1 999 R U B Y  ST. ROCKFORO I L L .  
I iigInan . • . . . . . . • . . . . . . . . . . . . • • . . • • . . • •  851,006 

Bottle stopper, india l'ubl)('I', C. J. Bailey . .  851,212 
Bowling alley ball returning mechanism, E. 

B. F. B A  R N E S  Powers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851.559 

E LE V E N - I N C H  SCREW I Box. E .  A .  G .  Bierwirth . . . . . . . . . . . . . . . . . . .  851 . 05(; 
Bt1x. C. M. Keefe . . . . . . . . . . . . . . . . . . . . . . . . . .  851.351 

C U TT I N O LAT H E , �g� ����r��.
g

n';'�C�i�lIIe/·an
Alg�:;���r: ·�o'�: 8 5 1 . 052 

For foot or power as I bined, J. L. Riley . . . . . . . . . . . . . . . . . . . . .  850,968 wanted. Has power Boxing machine, B. W. Tucker . . . . . • . . • • . . .  851 ,263 
cross feed and �om� lka('elet, A. G. Pearce . . . . . . . . . . . . . . . • • • • • •  851 , 373 P9und rest. A strICtly Braiding machine, Parks & Wardwell . . • . • .  851,204 hlgb grade. mOd.ern Brake shoe attachment for automobiles etc. 
��

o
:nati��. Ut:�Jrf;irvt� . J. O'Leary . . . . . . . . . . . . . . . . . . . . . .  : . ..• .  : 851,432 

circulars upon request. Bl'lck or ston�, manufacture of sand hme 
E. F. H A H :-IES CO. . or composlte • . A. S. Crocker . . . . . . . . . . . . 851.406 

Rockford, HI. Bl'l.dge, M. R. BIron . . . . . . . . .  : . . . . . . . . . . . . . 851 , 1 1 4  
European Blanch, 149 Queen Br.Idge abutment, . A:; 0 ,  Cunmngham . . • • • • .  851 ,408 

Victoria St .. London, E. C. BrIdle, R. H. WIlh!lmsl . . . . . . . . . . . . . . . . • • . •  851 , 46:! 
Briquet press, O. Busse . . . . . . . . . . . . • • . • • • • •  850,905 
Brkluet press, E. C. Hutchinson . . . . . . . . . . .  851 ,007 
Broom. W. J. Tweedy . . . . . . . . . . . . . . . . . . . . . .  851.455 
Broom corn combing machine, G. K. Miller. 851,202 
Brush container, shaving, G. A. Schmidt • • •  851, 443 

Most economical, relk�blB and effiCient. If you have running \il�hter the Niag�.d'a 
engines will elevate 3.., feet for 

BrUSh, folding, J. Kronacher . . . . . . . . . . . . . . . .  851, 527 
Brush, fountain, W. L. Clark . . . . . . . . . . . . . .  .sfi t , o.s7 
Brush guard, tooth, J. C. Nevius . . . • . • • • • •. . 851,550 
Brllsh, tooth, E. L. Detrick . . . . . . . . . • . . . . .  oS;)l , liot each foot-fall obtainable from 

spring, brook, or river. de­
livered to any dIstance. Write for catalogue. 
Niagara Hydra u l i c  Engine Co. 

140 N a8�au St., N .. Y. 

THE BARKER MOTOR 
has frorr, �he first shown itself to be 
(If supenor design. Mechanical id���ts of proven worth, comhined Wlt h the best materials and careful attention to details make it 

THE LEADER OF ITS CLAbS. 

L BARKER, NORWALK, CONN. 
Marine 

Engines 
Skillfully designed and well b �ll�t. Single lever control, com_ bmmg automatic carburettor w!th sp�trk advance. Develops WIde speed range and reliability ".fidel' most trying conditions Slzes Ho60 h. P. Send for catalog. 

CHAS. J. JAGER CO.  
281 Franklin, cor. Batterymarch St  . .  

Boston, Mass. 

PENINSULAR 
M A R I N E  MOTORS 

Four.cycle Spark Ignition 

:�d ��:���e� If-�� yb����tnf��. 
hi��e

sra�� 
practically indestructible, every part is 
fnterchanS! eab[e. Don't fail to get our 
catalog-ue befor� l?1l1'cliasing', '1 1-2 to 
40 H. 1'. PJ ompt delivery g-uaranteed. 

Building construction, A. Mohr . . . . . . . . . . . . .  850,948 
Building sheet. W. L. Oaldwell . . . . . . . . . . • .  851.343 
Burglar alarm. C. L. WilIdns . . . . . . . . . . . . . .  851.190 
Burner attachment, G. Dawe . . . . . . . . . . . . . . .  850,907 
Burner uttadmwnt, M . . J. Wolfe . . . . . . . . . . . .  851,191 
Burning vegetation and melting snow and 

ice, device for, W. W. Lamb . . . . . . . . . .  851,011 
Butter press and stamping machine, A. 

l)riIlee . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . .  851,434 ' 
Button, collar, N. Casey . . . . . . . . . . . . . . . . . . .  851 , 1 1 6 
Cabinet. O. M. Tate . . . . . . . . . . . . . . . . . . . . . . .  851 . 386 
Cabinet, sanitary toilet, J. Pfeffer . . . . . . . . .  851 ,028 
Calculating machine, .\ . .1. Postans . . . . • . . .  851,433 
Calendar, record, .If. H. Hicp . . . . . . . . . . . . . . .  851 ,4:m 
Camera. J. A. H. Hatt . . . . . . . . . . . . . . . . . . . .  851.593 
Candy cooling table, .J. R. Windsor. . . . . . . .  851,148 
Candy machine, Y. Liska . . . . . . . . . . . . • . . . . .  851,135 
Car. J. J. McCarthy . . . . . . . . . . . . . . . . . . . . . . .  851 . 022 
Car bolsh�r, T. R. Brown . . . . . . . . . . . . . . . . . .  850,902 
Car. dump. S. Otis . . . . . . . . . . . . . . . . . . . . . . . . 851 . 312 
Car dumping apparatus, lJ\ W. Lovell . . . . . .  851,014 
Car frame. Flmerick & Alquist .  . . .  851.228 to 851.230 
Car wheel. R. P. Williams . . . . . . . . . . . . . . . .  851.464 
Cars, collapsible and ('),.tt'llsilll\'  safety gate 

for street and oU,,'r. M. L. Rohrer . . . .  850.969 
Cars, stparn heating system for railway, E. 

E. Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  850.9,23 
CarbuI'eter for explosive {,llgil1(,�, L. C. Free-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  851.285 
Carpet cleaning apparatus, nozzle for pneu-

matic, R. F. Diserens . . . . . . . . . . . . . . . . . . 850,909 
Carpet renovator, R. H. Duesing . . . . . . . . . . .s50, 9 1 1  
Carriage window, C. Nicholson . . . . • . . . • . • . .  850,958 
Carrier. See Book stock carrier. 
Carrier, R. W. B'ranklin . . . . . . . . . • . . • • . . . . •  
Carving machine, E. R. Lochman . . . . . . . . .  . 
Cash carrier apparatus, D. E. Chislm • • . . . .  
Cash register, T. H. Harris . . . . . . • . . . . • . . . .  
Caster, E. A. Bode . . . . . . . . . . . . • • . . • . . . . . . .  
Cattle guard, K .  B. Norman . . . . . . . . . . .. . . .  . 
Cellulose dprivative and making the same, 

G. W. Miles, reissue . . . . . . . . . . . . . . . . . .  . 
CemEmt and making same, waterproof Port-

land. S. B. Newberry . . . . . . . . . . . . . . . . .  . 
Chain link shaekle, G. A. } 1. Dresler . . . . .  . 
Chain, ornamental, J. C. Hodgps . . . . . . . .  _ . . 
Chain tension and brake dE-vice, C. Con tal. . 
Chair construction, J. H. Coffman . . . . . . . . .  . 
Change makillg machille, C. Ulmer • . . • . . . .  

851 .200 
850,941 
851.344 
k51 ,;) 1 !,)  
851.396 
851.431 

12.631 

PENINSULAU MOTOU CO. Chart. adjustable. E. H. Peterson . . . . . . . . .  . 

200 S. Front St., Grand Rapids, M Ieh. 2���i' h����in:·de�ic�o
��

. j �s�ph : : : :  : : :  : : :  

851.241 
851 .619 
851 , 288 
851 , 1 1 0  
851 . 061 
�;) 1 , 1 4() 
851 , 314 
R51.219 
851 .522 
Sfl l .2 } o"i  
851 .921 

- Cigar lighter, C. E. BesseL . . . . . . . • . . . . . • . .  
Cigm'ette machine, l( Georgii . . . . . . . . . . . . .  . 
Clip for holding papers, clothing, etc., F. 

I i  H. P. Gasolene Auto�Marine Engine cloc�·es������nt. · ·M: · S�h;,�h·t·".� : : � � : : � � � : :  
Clocks, balance wheel for, H. D. Gardine r .  
Cloth cutting machine, J .  B. Gury . .  850,927, 

Built like a watch. Beautifu lly ifimshed. Accu­
rately Constructe,!. Light, �trotlg, �eliable, and 

No:seless in operatIOn. S\litabll< fN hl111('hes 
f�om 15 to HI, feet in }�ngth. I 'ricI' complete, $7:> !let, no d',�t:Ollllt. I h()rnll(!hly ;":-ll:u·antl','n. 

Perfect Speed, Control. CUHlpll'tl' d�'seriptive Cata­
log upon appIIcatlon. l\lanuf�H,t lln:d I'y 

( lot lips drier, R. N. W('st. . . . . . . . . . . . . . . .  . 
Clothes line, E. :\l('rrili( 'ld . • . . . . . • . . • • . . . . . .  
Clutch, power transmission, C. C. Tillotson . 
Coal (' ],llslH'l', :\1, F_ Williams . . . . . . . . . . . . .  . 
Cock, gage, C. J. Harkins . . . . . . . . . . . . . . . . .  . 
Co('ks, safety clutch for air brake angle, 

850.903 
1'-lr;1 ,0;;1 
85(), 920 
H;)(),H2."i 
851.462 
851 . 543 
�fjO.!)Hl �go.��� H.) l , .:..')') 

H.  J. Barnhouse . . . . . . . . . . . . . . . . . . . . . . . . 851 ,338 CLAUDE SINTZ, 
i 2 9 2  S. Front St., Grand Rapids. Mich. Coffee urn, J. Heinrichs . . . . . . . . . . . . . . . . . . . .  851,417 

Cofl'pl' dam and caisson construction, G. A. 
Le It'pvre . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . The Sfrelr"nger Marine COiling machine, S. W. Baldwin . . . . . . . . . . .  . 

Engines g�l� ��i\l:[cri�g �ec����s'�� ' p'o��il '& '  E'lii's� 

85 1 . ,,:)2 
851.152 
851 , 018 
851.251 

lead in every pOint Of 'Excellency. Coins to receptacles, llleans for controlling 
Unexcelled in Durabilitv. Chal- the admission of. Ellis & Powell . . . . . . . . 851 ,282 
Lenge comparison with any other Coke oven, J. Kerschgens . . . . . . . . . . . . . . . . . .  850,939 
make in material and work. Cold storage apparatus, Devers & Williams. 851 , 61 8  
manship. MechanICal or Jump Collur protector, J. H. Way . . . . . . . . . . . . . .  " R51 . 26S 
Spark eqUIpment. Our 1907 prices Collar shapeI' and drier, E. J. Hughes . . . . . .  851,356 WIll mterest you . . Writ� for Our Collar supporter, detachable, R. M. Dean " , 851 ,278 newCatalog alld Pnce LIst. I Combination lock, H. C. Lowrie . . . .  , . . . . . . .  850,942 
'l'UE S'I'R,EUNGElt ltIARINE . ENGINE CO. Composition of matter and making same, 

28 Fo,·t St., Ea,t, Detroit, Blick. • J. S. Robeson . . . . . . . . . . . . . . . .  851.318 to 851.361 



SUPREMACY OF 

THE EASIEST running wheel made, the 
Racycle has 27.9% less pressure on the 

bearings than any ordinary Bicycle. Our 
pamphlet-" THETHREE REASONs" -contains 
a complete solution of this Power-Problem 
so interesting to cyclists. Send for it, and 
if you can prove the figures wrong, 

We Will Pay You $1,000 

With least energy you can travel farther 
on a Racycle than on any other bicycle. 

in the Crank Hanger. 

We make no Cheap Racy� 
cles, but YOU can get yours 
cheap bysecuringusanagent. 

Beautiful 1907 Catalog and 
" TnFl THREE REASONS " sent 
for 2-cent stamp-sent free-If 
you mention this publication. 
The Miami Cycle & Mfg. Co. 

Middletown, Ohio, U.S.A. 

- INVE.NTORS'= 
OP PO RTU N ITY 

JAMESTOWN EXPOSITION 
will admit models, plans, inventions, etc., 
to be displayed and operated and sold. 
A special opportunity not previously 
granted at other expositions. A wards­
Gold, Silver, and Bronze Medals and 
Diplomas. Exhibits delayed will be re­
ceIved after Opening Day. For details, 
cost, arrangements, etc., Address 

BUREAU OF INVENTIONS 
JAMESTOWN EXPOSITION 

NORFOLK, VIRGINIA 

-

starts and runs 
Engines without Batteries. 

No other machine can do it successflllly 
for lack of ori�lllal patents owned by U8. 

No twist motIOn III our drive. No belt 
or switch necessary. No batteries 
whatever, for ma1e and break or .}nmp-spm"l,. Water and dust-proof. 
Fully guaralJ it'eJ. 
MOTSINGER DEVICE MFG. CO. 

14 1bin Street, Pendleton, Ind., U. S. A. 

ELECTRIC Ll6HT OUTfiT. 
Different .from anything on the market. Includes 

powerful 6 lb. dry battery, 1amp, socket, switch, 8J feet 
silk insulated wire, screws, etc., and directions. Best 
quality-may be used continuously if desired. Fine for 
beginners in electrictty-useful in hundreds of ways. 
No danger from fire or shock. Sent by express--price. 
$2.00. Write for fun particulars, J OHN T. REME Y, 
11i27 New Hampshire Av., Washington, D. C. 

ACTINA i s  a patented scientific ins­
trument invent.ed by Prof. 
W. C. Wllson for the treat­

ment of weak and afflicted eyes. No cut· 
ting or drugging ; no operation necessary. 
Not a medicine. So simple anyone can 
use it. Hundreds have treated them­
selves successfully in their own homes. 
Endorsements without number. Sent on 
trial to responsible persons. Write to­
day for further particulars. 

ACTINA APPLIA NCE COMFANY 
Dept. 302, 8 1 1  Walnut St., Kansas City. M o ,  

How to Construct 

An Independent Interrupter 
In SCIENTIFIC AMERICAN SUPPLEMENT, 161 1i, 

A. Ifrederick Collins describes fully and clearly with 
the belp of good drawings how an independent mUltiple 
in terrupter may be constructed for a large iud uction 
coil. 

This article should be read in connection with 
Mr. Collins' article in 8CIliJNTIFIC AMERICAN SUPPLE� 
MENT, 1 601}. " flow to Construct a lOO-Mile 
Wireless Telegraph Outfit." 

Each Supplement costs 10 cents ; 20 cents for the 
two. Order from your newsdealer or from 
MUNN & CO., 361 Broadway, New York 

STU By Higb-Grade 
Instruction by 

LAW Correspondence 
EstabUshed 1892 
Prepares for the bar of 

any State. ThreeCourses: 
College, Post·Graduate and 

8usiness Law. Improved method of instruction. 

co:!
n
��!�

e
��r::

n
q·f1�����;ned more law ����(.\JI 

in three months under your instruction than I 
learned in six months in a law office." 

APPROVED BY BENCH AND BAR. 
Classes begin each month. Umform rate of tw· 

�on. Send for our 48·page catalogue, i1? ywhich 
we give a synopsis of the rules for admIssIon to 
'the bar of the several states. Chicago Correspondence School 0' Law 

Reaper BloOk. Chioa80 

Fish Wi I I  Bite 
f,i;!UHu��gMa ��v i�is��ri�:. seMso

o
s� 

, wonderful bait ever discovered for attracting 
all kinds of fish. If you like to pull out the 
finny beauties right and left. and catch a big 
string every time you go fishing, don't fail to 
try this wonderful bait. Sent by mail prepaid 
for 25cents. Perfect satisfaction or money 
refunded. Full particulars and Catalog Free 

Address J. F. GREGORY. Desk 8 3319 Oregon Ave. , ( .. t. Louis, Mo 

Scientific American 379 
Concentrator J H. L. Lightner . . . . . . . . . . . . .  . 
Concrete measuring machine, A. 11�. Nims . .  . 
Concrete mixing machine, A. F. Nims . . . . .  . 
Concrete post mold, J. P. Donovan . . . . . . .  . 
Concrete reinforcement, G. Iback . . . . . . . . . .  . 
Condenser, metallurgical, W. M. Johnson . .  
Confections, machine for immersing cores or 

851 ,426 
851,554 
851 ,553 
8ill , 5():� 
851 . 1 G9 
851,520 

centers of, L. N. Hartog . . . . . . . . . . . . . .  851.236 
Connecting rod, J. F. Willeke . • . . • • . . . . . . .  851,047 
Contractible mold, Georgenson & Hennen, 

reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Conveyer, pneumatic, E. M. Bassler . . . . . . .  . 
Cooking apparatus, W. F. Mills . . . . . . . . . . .  . 
Cooking apparatus', G. R. Prowse . . . . . . . . . .  . 
Cop tube, W. Koehler . . . . . . . . . . . . . . . . . . . . .  . 
Corn, apparatus for processing sugar, L. S. 

1 2,G,'1!� 
851,054 
851 018 
851;252 
851,095 

Fleckenstein . . . . . . . . . . . . . . . . . . . . . . . . . .  851,511 
Corn horse, E. H. Devilbiss . . . . . . . . . . . . . . . .  851,000 
Corset, appurel, D. �Kops . . . . . . . . . . . . . . . . . . . 851,525 
Cotton chopper and cultivator5 J. B. Farrar. �ri l , 622 
Cotton picking apparatus, A. P. Albert . . . . .  851,475 
Cream separator, L. A. McLean . . . . . . . . . . . . 850,954 
Cross' arm pin, D. Weaver . . . . . . . . . . . . . . . . . 851,577 
Crusher, M. F. Williams . . . . . . . . . . . . . . . . . . . 851,390 
Cuff holder and garment supporter, com-

bined, J. Goodnough . . . . . . . . . . . . . . . . . . . .  851,414 
Cultivator, II. Lindsay . . . . . . . . . . . . . . . . . . . . .  851,537 
Cultivator and planter, combined, H. T. 

Monson, reissue . . . . . . . . . . . . . . . . . . . . .  . 

I Curling iron, electric; J. L. Burgard . . . . . .  . 
Curtain fixture. L. R & L. E. Reynolds . .  
Cushioned wheel, R. P. Reid . . . . . . . . . . . . .  . 
Cycle, quadruplex, S. P. Shafer . . . . . . . . . . .  . 
Dashboard holder, J. W. Yochem . . . . . . . . . .  . 
Delivery mechanism, W. Spalckhaver . . . . .  . 
Dental engine moistening attachment, G. 

Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Des,uniting apparatus, G. Malard . . . . . . . . . .  . 
Die securing means, C. N. Frey . . . . . . . . . .  . 
Dish washer, W. S. Bundy . . . . . . . . . . . . . . . .  . 
Disk drill, Davis & Brennan . . . . . . . . . . . . . .  . 
Distilling, exhaustion of head products in, 

12,641 
850,904 
Bf)1 ,5ij1 
851,105 
850,913 
851,413 
851,184 

851,483 
851,539 
851,350 
851 , 584 
850,999 

E. Guillaume . . . . . . . . . . . . . . . . . . . . . . . . . .  851 ,286 
Door check, T. J. Younglove, 

851,150, 851,192, 
Door controller. W. G. Bell . . . . . . . . . . . . . . .  . 
Door frame, adjustable, M. M. l\1oen . . . . . .  . 
Door hanger, J. H. Burkholder . . . . . . . . . . . .  . 
Door opening, clOSing, and locking device, 

J. F. Connell . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Door operating means, W. T. Glassr . . . . . . .  . 
Doubletree hitch, G. J. Weickert. . . . . . . . .  . 
Douche, vaginal, E. J. Lamport. . . . . . . . . . .  . 
Dougb mixing and kneading machine, F. E. 

851 , 1 93 
851,272 
851, 300 
851,OG4 

851,616 
851 , 5!J2 
851,209 
851 ,530 

Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 850,9Dl 
Draft equalizer, S. Shumway . . . . . . . . . . . . . .  851,566 
Draft producing device, G. Horvath . . . . . . . . 851,289 
Draft rigging, J. O. Neikirk . . . . . . . . . . . . . . .  851,24G 
DraiIlPl', C. Sim . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,207 
Drawer guide and support for knockdown 

furniture:.- Clapp & Bancroft. . . . . . . . . . .  S50,90G 
Drawing knife handle, folding, McCarty & 

Wooster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,604 
Dredger and excavator, M. P. Schetzel . . . . .  851,628 
Dredging and excavating machine, J. Ken-

lledy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dredging· implement, W. C. McKinney\ . . .  . 
Dry battery, S. Cochrane . . . . . . . . . . . . . . . . . .  . 
Drying comb, E. Sutherland . . . . . . . . . . . . . .  . 
Drill or auger. A. C. Higginbotham . . . . . .  . 
Dumb bell, Pelletier & Monier . . . . . . . . . . . .  . 
Dumb waiter and elevator, L. E. Laurent . .  
Dust pan, C. W. Robinson . . . . . . . . . . . . . . . .  . 
Easel, display, J. B. Timberlake . . . . . . . . . .  . 
Egg case, W. H. Howell . . . . . . . . . . . . . . . . . .  . 
Egg lifter, C. F. Swanson . . . . . . . . . . . .  . 
Electric cable support, G. G. Raymond . . . . .  
Electric conductors, means for bonding, H. 

851,093 
851, 0G5 
851,402 
851,561 
851, 594 
850,964 
851,115 
851,441 
851 . 511 
851,595 
H5 1 . 631 
851 , 315 

P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,340 
Electric control mechanism, P. Synnestvedt. 85 1 , ({.'t� 
Electric generators. voltage regulator for 

series wound, J. W. Welsh . . . . . . . . . . . . 851,461 
Electric heater, E. E. Gold . . . . . . . . . . . . . . . . 850,924 
Electric light shade and reflector, B. F. 

Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851,627 
Electric lighting device, Cornelius & Champ-

lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,403 
Electric motor, J. B. Gury . . . . . . . . . . . . . . . . .  850,026 
Electric motor rontrolling (}C'vicp, J. D. 

Ihldf�r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8Gl,2:1!J 
Electric motors for driving sewing ma­

chines, small lathes, etc., controlling 
device for, Midgley & Reed . . . . . . . . . . . . 850,947 

Electrical heating element or resistance, E. 
G. Rivers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851,440 

Electrical impulse counting switch, H. J. 
Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851,031 

Electroplating, making articles by, T. A. 
Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 850.012 

Electroplating solution, R. H. Marshall . . . . 850,944 
ElpctrotllPrmal switch, J.  Erickson . . . . . . . .  851 ,4 1 0  
Electrothermal switch, Hewitt & Nolen . . . .  851,420 
Electrotype plates, method of and means 

for preparing and holding, H. A. W. 
Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851,049 

Elevator safety device, M. H. ROsis . . . . . . . . 851, 382 
Elevator stoP. T. Waughtal. . . . . . . . . . . . . . . .  851,460 
Elevator system, door controlled electriC, R. 

H. Gay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851,086 
FJlpvat()r�, etc., automatic control system 

for, B. N. Jones . . . . . . . . . . . . . . . . . . . . .  . 
End gate fastener, D. O. Pasley . . . . . . . . . . .  . 
Engine, G. McDowell . . . . . . . . . • . . . . . . . . . • . . .  
I1;ngin�, A, L. & R. Bauer . . . . . . . . . . . . . . . .  . 
Engine muffler, explosive, W. M. Brisben . .  
Engine or motor, G. Lehbcrger . . . . . . . . . . . .  . 
Engine reversing gear, traction, D. S. 

850,931 
851,551 
850,953 
851 , 1 95 
851,490 
851,293 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851,448 
Envelop, safety, G. Cataldi. . . . . . . . . . . . . . . . 851 , 1 1 7  
Eraser shield. H. I. Seddon . . . . . . . . . . . . . . . . 851,250 
Exercising apparatus, J. H. Kellogg . . . . . . .  850,938 
Exploding mines, wirclf'ss receiving appara-

tus for, F. Schneider. . . . . . . . . . . . . . . . . . 850,972 
Extension bracket, .T. T. Batts . . _ 851,484 
Extension table, pedes,tal, Nonnast & Tesar. 851,307 
Extractor. See Nail extractor. 
Eye guard, II. S. Cover . . . . . . . . . . . . . . . . . . . . 850,991 
Eyeglass holder, F. J. Thompson . . . . . . . . . . . 851,321 
Eyeglasses, C. E. Mead . . . . . . . . . . . . . . . . . . . .  851,542 
Fan, centrifugal, J. Verner . . . . . . . . . . . . . . . . 851,457 
Fare box, change giving, D. G. McKenzie . . Rf)l , ;10:� 
Fastpning devipp. F. H. Keys . . . . . . . . . . . . . .  851, 17:� 
Fasteujng device, F. Duby . . . . . . . . . . . . . . . . .  851,226 
Fat cutting machine, E. H. Bump . . . . . . . . .  851,614 
Faucet, Fit zg ibbon & Travis . . . . . . . . . . . . . . . 850, 9 1 G  
Faucet, self-closting, C. Bergmann . . . . . . . . . .  851 ,487 
Feed cutter, A. T. Sheward . . . . . . . . . . . . . . . . 851 .321 
}<,('('(l water heater. Logan & Richardson . . .  851,099 
!1"eeder, poultry, W. O. Rogel's . . . . . . . . . . . . .  851,320 
Fence bench, S. L. Bailey . . . . . . . . . . . . . . . . . 801 , 1 1 2  
Fence o r  dike, J .  W. Humphrey . . . . . . . . . . . 850,519 
Fence post, G. G. Seymour . . . . . . . . . . . . . . . . . 851, 445 
Filing system, mail and order, Sweet & 

Sawaya . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,145 
Filter, W. J. Archer . . . . . . . . . . . . . . . . . . . . . .  851,194 
Fire alarm, electriC, W. H. H. Everett . . . . R51 , 506 
I'�ire, extinguishing, C. Brent . . . . . . . . . . . . . . .  851,274 
Firearm, recoil operated, G. Luger . . . . . . . . . 851,538 
Fish. apparatus adapted for collecting and 

THE STORY 

OF THE HAYNES 

The first Ha)'nes car was the first American gasolene vehicle .(1893), and i t  now i n  the Smith 
son ian Institute Museum to illustrate the history of the automobI!e. Its successorS were buIlt. III 
the first automobile factory to be built in America. It has taken tIme to develop the automobIle, 
and Haynes had a long start. 

The original leadership has never been lost. 
Low tension make·and-break ignition ori.ginated. in the .Hayn.es models of I895.. The Haynes 

began the Inarch of improvements in Inatel'lals by mtroduclng- nIckel steel. AlumInum alloy for 
bodies and for engine parts was nsed first in the Haynes. The -':laynes were the first ca,rs to be 
equil'ped with large wheels. The side entrance bodywas,:, Haynes l lltroductlOn. In a multItude of 
detatls the Haynes has been universally imitated. There IS no doubt bnt that t h e  Haynes has been 
nlOre copied fronz than any other car. 

To-rlay in their simplicity, reliability and 
perfection1 the Haynes tnodels are still ahead 
of their rivals1 elnbodying devices that will be 
imitated in other cars in later years. 

Tbe Vanderbilt Eliminatior. Race proved 
the quality of a Haynes wben a regular stock 
model-the only stock model entered-won its 
place on the American Team against the best 
special designs America could produce. In 
the final Cup Race, against special racing 
cars of twice its horse-power1 its wonderful 
showing is too well known to need repeating. 

Addre •• De.k II 5 

HAYNES AUTO nOBILE CO., Kokomo, Ind. 
Oldest Automohile Manufacturers in America. MemhersA.L.A.'\l. 
NEW YORK, 1715 Broadway; CHICAGO, 1420 MichiganAve. 1 907. Model S. 30 H, P. $2,500 

rIullins Steel Pleasure Boats Can't Sink 
Easiest t o  Row-Absolutely Safe 

of steel. with air chambers in each elld like a life boat. Can't leak, 
crack, dry out or sink. last a lifetime. Every boat guaranteed. Ideal 

boat for families. summer resorts. parks. boat Ih'eries. Strong, 

t�liJ!!·i!1�!·ti. 
By the WEATHERWAX METHOD. 

We are the only boat builders who sell boat patterns. 
Knock-down frames easily put together. The best is the cheap. 
est. Send for our IOO-page Catalog J of 1907 models. 
BAY CITY BOAT MFG. CO., Bay City, Mich., U.S.A. 

KING 
Foldind v CANVAS BOATSl 
Lighter. more durable than wood. Serviceable in salt water. 
Puncture-vroof ; non-sinkable; can't tip aver. A revelation in 
boat construction. Can be carried by hand. or checked as bag-
��1:iog:Vf�� E��!�;: fli1NO iFiltD)��a�(it?c�.b,

c6�03 
W('st North Str('(�t" Kalumuwo, Mich • 

We are 'he largest! builders of pleasure boat. in he world. 
We sell you full size lvorking patterns, knoek�down frames 
and materials from bonl'l.dry stOl'lk, at half the price alked 
by others. We use 'heBe patterns and stock eyer,. day in 
building our regula.r boa.u. You are not burins theodet. 
rJatILlog free. 
DETROIT BOAT (lO., No.27 BellevneA.ve., DETROIT, MICH. 

THE NuIite X"r� Lamps 
For lIome, Store and Street 
We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
se'Ven hours ONE CE1\"T. No 
Wicks. No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 

./ Exdusive territory to good agents. �Write fol' 
chi��Q

e
O
a
s�r;�Tight Co.Dep$.G, Chicago 

Pipe Cutting and Threading Machine 
For Either Hand or Power 

This machine is the regular hand machl,ne supplied 
with a power base, pinion, countershaft, etc., and 
can be worked as an ordinarypower 
machine or taken from its base for 
use as a hand machine. Length of 
F�I[4r���

o 
it:tr��:I���i��Ke� 

price list free on application. 
THE CURTIS & CURTIS CO.  

G Garden St., Bridgeport, Conn. 

safe. speedy. Write for our catalogu..; of Row Boats. Motor 
Boats. Hunting and Fishing Boats. 

The W. H. Mullins Co" 118 Franklin St., Salem, O. 

We have the largest line of New 
and used Motor Cycles, Parts and 
Supplies in the couIltry, at the 
lowest prices. Every mac  hi n e 
guaranteed. We are the largest 
and only exclusive i\Iotorcycle 
House in the world. Send for our 
1907 Catalog. Repairsa specialty. 

A U TO M O B I LES 
BOUGHT, SOLD AND EXCHANGED 

The largest dealers and brokers in New and 
Second.hand Automobiles in the world. Send 
for complete bargain sheet No. 129. 
TIMES SQUARE AUTOMOBILE CO. 

New Main Entrance 1 599-1601 Broadway 
Connecting with 2 1 7  W. 48th St., New York 

" REX" The King of Hill Climbers 
.Maae in London, England. by largest 
Motorcycle concern 1n the World. 
English Road Record 8S6 miles in 43 

B6 minutes. A high class im· 
, machine, same price as Ame· 

machine.:J. I .. et us I;end you 
full details and price list. The 
U REX" sold only by 

FRANCO - AMERICAN AUTO & SUPPL Y CO., 
1404.1406 Jllf.>higan A venue, Chicago. 

METAL POLISHES. -FORMULAS FJR 
Putz Pomades. Pastes. Liquids. Powders and Soaps, for 
POlishing metals, are contained in SCIENTIFIC AMERI­
CAN SUPPLEMENT Nos. 1\!S3. l\!SS and l\!S!I. 
Price 10 cents each from this office and all newsdealers 

DUNN'S 
Hollow Block Machine 

TO 

an widths, lengths, many de­
signs, Sills, Lintels, Pier 
Blocks, etc. King Cement 
Brick Machine, none better 
at any price. Only $40.00. 

W rite for Catalog. 

MAKE MONEY 
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man�acture of concrete building blocks. With a 
FRAN(�I8 BLOCK MAClIINE any m�r. of 
ordinary ability can make from :t5 to $15 a day. No 
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town need your entire output. Fads and figurt!s show� 
ing why you can mMJ:j more money wttb. a Francis 
Machme sent FREE. Write today. 
FRANCIS MACHINERY COMPANY, 

Chestnut Street, - .. .. St. Louis, U. S. A. 

cultivating shell, A. G. Waterhouse . . . .  851,=�a2 1 
Floor scraper, J. Kelling . . . . . . . . . . . . . . . . . . .  851,010 l<'lue cleaner, L. C. Kleidon . . . . . . . . . . . . . . . .  851, 1 34 �1Iii�������������������� Fluid pressure brake, F. L Clark . . . . . . . . . . 851,277 _ 

Water cooled ; engine 4�x4 ; wheelS 31 inches j IX! inch Goodyear cushIOn 
tires ; runs from 1 to 25 miles per 
hour. No country too rough or billy 
for the fland-Forged Victor. 
Price $450, including leather top, 
fenders, lamps, horn, tools, etc. 
Write for full particulars. Address 

Flushing tank, C. Willms . . . . . . . . . . . . . . . . . . 850, 989 
Fly catcher, C. A. Arents . . . . . . . . . . . . . . . . . .  851 . 478 
Food compound and preparing same, sweet-

ened. E. D. Chaplin . . . . . . . . . . . . . . . . . . . .  851.221 
Forms, duplicating, G. L. Anderman . . . . . . . . ,sG1,:Wl 
Fourdrinier machine, W. Eibel. . . . . . . . . . . . . 851,227 
Friction or massage appliance, W. Bleakley. 801,489 
Fruit box, P. Henrich . . . . . . . . . . . . . . . . . . . . .  851,132 
Fuel and making same, composition of mat-

ter for. E. L. Culver . . . . . . . . . . . . . . . . . . 851,401 
Fuel, consuming, Wade & Nicholson . . . . . . . . 851,330 
Furnace, A. Rhonemus . . . . . . . . . . . . . . . . . . . . . 8[j] ,438 
Furnace fuel feeding device, boiler, J. & 

W. Reagan . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,253 
Furnace grate. boiler, F. W. Ridlon . . . . . . . 851,318 
Furnace skimmer, blast, C. D. Irvin . . . . . . . .  851,596 
Furnace top, blast, J. W. GDcher . . . . . . . . . .  851, 128 
Fuse box, C. Remelius . . . . . . . . . . . . . . . . . . . . . 851,560 
Fnsp, electriC, U. G. Rogers . . . . . . . . . . . . . .  H51,(}:�2 

T H E  E U R E K A  C L I P  
The most useful article ever invented 

for the purpose. Indispensable to Law­
yers, Editors, Students, Bankers, lnsur� 
ance Companief' and business men gen� 
erally. Book· marker and pap€r clip. 
Does not mutilate toe paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of al1 booksellers, stationers 
and notion dealers. or bv mail on receipt 
of price. Sample card, by mail, free. Man-
�1�tc�e

.� �Kx f2y.
n
L��i:��"e1d�1.

e
y' 

Fuse or c ut-out, electric, L. B. Buchanan . .  851,157 .0 
Galvanom eter, J. Broich . . . . . . . . . . . . . . . . . . .  851,156 � 

PEERLESS 
SUT .. PROOP PLUGS 

Game apparatus, L. J. Castonguay . . . . . . . . . 851,493 Z 
Game or toy, race, H. Egg . . " . . . . . . . . . . . 8;;0,9 1 4  � 
Garment, A. Berman . . . . . . . . . . . . . . . . . . . . . . .  851,488 '<tl 
Garter hand, C. Bloomberg . . . . . . . . . . . . . . . .  851 , 2 1!l !l. 
Gas and air burner, D. Cooley . . . . . . . . . . . . . 850,996 
Gas burner, II. A. Harling . . . . . . . . . . . . . . . . .  851,34G 
Gas burner attachment, J. D. Sheehan . . . . . ,�51 , 5G4 
Gas engine, J. W. Lippincott . . . . . . . .. . . . . . . 851,116 

Guaranteed absolutely self-cleaning. 
If you are troubled with sooty plugs 
send for full details) we can suit you. 

Peerless Equipment Co. (Not Inc.), 
170 So. Clinton Street, CHICAGO 

AUTOMOBILE MFG. CO., St. Louis, no. 

li v,,,,,,,· .. , BARBERS' SUPPLY CO. �akers 
2526 OHIOAVE.l - ST.LOUIS 



Scientific America.n 

Important Books BURNS BARRELS O F  AI R E�S�"t�J�?r" 
THE MOST WONDERFUL STOVE EVER INVENTED ! �'h��
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The Scientific American 
Cyclopedia of 

Receipts, Notes and Quedes 
15,000 RECEIPTS 

drawn principally from atmosphere. Uses 395 barrels 01' air, while eonsuming one gallon of' oil. Wood coal and oil cost money. ONLY FREE FUEL IS AIR. Supply unlimited. No trust in control. Air belongs to rich and poor alike: H A R R I S O  N ' S  V A LV E L E S S �lft
L
:�AA�T':�Tli A I R B U R  N E R S T 0 V E Automatically generates gas from kerosene oil, mixing It with air. Burns like gas. Intense hot fire. Combustion perfect. 

To operate-turn k?ob-oil runs into burner-touch a match, it generates gas which passes throngh air mixer, drawing in about a barrel ot aIr, to ever, large spoonfnl of 011 consumed. That's all. It is self-regulating, n o  more attention. Same heat all day, or all night. For more or less heat, simply turn knob. There it remains until you Come again. To pn t fire out, turn knob, raising bnrner, 011 runs back In to can, fire's out. As near perfection as anything in th !s world. No dirt, soot, or ashes. No leaks-nothing to clog or close up. No wick-not even a Talve, yet heat Is under proper control. 
D. E. CARN, IND., writes: " The Harrison Oil-Gas Stoves 

734 PAGES 

Price $5.00 in cloth ; $6.00 in sheep ; $6.50 in 
half morocco, postpaid. 

are worth more than twice as much as they cost. It costs me 
EXCITING BUSINESS FOR AGENTS only 4Y. cen ts a day for fuel." L. S. NORRIS, Vr., writes : • 

.. The Harrison Oil-Gas Generators are wonderful savers of tuel, at SALESMEN _ MANAGERS- MEN OR WOMEN at home 

THIS splendid work con­
tains a careful com� 

pilat ion of the most use­
ful Receipts and Replies 
given in the Notes and 
Queries of correspond­
ents as published in the 
SCIENTIFIC AMERICAN 
during the past sixty 
years; together w i t  h 
many valuable and im­
portant additions. 

least 50�. to 75% over wood and coal ." E. D. ARNOLD, NEB., or traVeling, all or part time-showing-taking orders­wntes: Saved $4.z5 a month for fuel by using the Harrison appointing agents. MESSRS. HEAD & FRAZER, TEX .. OIl-Gas 8tove. My range,�ost !De $5.50 per month, and the Harrison wri tes : .. Enclose order for $81.00. RUSH. Sell like hot on.ly $I.ZS :eer m?nth. ObJectlon�ble features ot all other st�ves cakes. Sold 50 stoves in our own town." 8. l. WIped out. Not like those sold l.D stores. Ideal tor cooklll.g, HUESTED, M ICH .. writes: .. Been out one day and frUlt, sold II stoves. " This patent new. Nothing like it_ heat- Demand enormons. Agents reaping great harvest. Where radl- operated people stop on street, leave their homes, place 

Over Fifteen Thousand 
selected receipts are here 
collected ; nearly every J branch of the useful arts 
being represented It is 
by far the most com­
prehensive volume of 
the kind ever placed be­
fore the pnblic. Gas generating apparatus, W. E. Leonard . .  

Gas pipe, extensible, G .  W. Thorn . . . . . . . .  . 
Gate opener, E. T. Morris . . . . . . . . . . . . . . . .  . 
Gear, adjustable, E. T. Mathewson . . . . . . .  . 
Gear, machine, Smith & Hollinger . . . . . . . .  . 

Mechanical Movements Gearing, M. H. Ballard . . . . . . . . . . . . . . . . . . .  . 
Gearing, change speed, S. Bramley-Moore . .  
Gilding tool, W. H. Coe . . . . . . . . . . . . . . . . . .  . 

Powers, Devices and Appliances Gin, W. F. Overmyer . • . . . . . . . . . . . .  851 , 309, 
Glass blowing maChine, C. A. 'l'atum . . . . .  . 

By GA�DNER D. HISCOX, n . B .  
Glass, opaque, A. L. Reinmann . . . . . . . . . . .  . 
Glassware, manufactm'e of hollow, C. F. 

Large 8vo, 402 Pages, 1 649 Illustrations. with De... Grai�o�ind�; ' ;tt;�h���t,' Ll;�' &: .  S�h���r�k: :  �g�:i¥¥ 
scriptive Text. Price $3.00. Grain elevator, beltlrss and chainless drive, 

A DICTIONARY of Mechanical Movements,Powers, 
Devices and Appliances, embracing an illus­

trated description of the greatest variety of me­
chanical lllovelnents and devices in any language, 
A new work on illustrated mechanics, mechanical 
movements, devices and appliances, covering nearly 
the whole range of the practical and i nventive freId, 
for the use of Machinists, Mechanics, Inventors, 
Engineers, Draughtsmellj  Students� and all others 
interested in any way in the devising and operation 
of mechanical works of any kind. 

W. Polis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851 ,315 
Grass beater, A. G.  Stimpke . . . . . . . . . . . . . . .  851 , 452 
Grate, H. �'. Rasor . . . . . . . . . . . . . . . . . . . . . . . . 851,608 
Grate. rotatable. O. Trossin . . . . . . . . . , .. . . . .  851 , 043 
Grater guard. A. L. Lewis . . . . . . . . . . . . . . . .  851,602 
Grinding machine, razor blade, F. W. Blas� 

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851,057 
Grindstoncs, emery wheels, etc . ,  rest and 

dresser for, L'-'. Trier . . . . . . . . . . . . . . . . . . .  851,328 
Gun, automatic, Bevans & Bartholmes . . . . . 851, 196 
Gun mount, Benpt & Mercie . . . . . . . . . . . . . . . 851 , 485 
Gun trigger, auxiliary, J. H. Keyse . . . . . . . . 851,626 
Guns having recoil action on the carriage 

from the firing position to the traveling 
pos-ition and the convel'se, means for 

Mechanical Applt"ances moving the barrels of, K. Voller . . . . . . . 850.984 
Hair drier, Falkenstrom & Sundblad . . . . . . .  851 , 283 
Harness, W. J. Parvin . . . . . . . . . . . . . . . . . . . . .  851 , 3 1 2  

rIechanical Movements and 

Novelties of Construction 

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

ties of Construction used in the practical operation 
of the Arts, Manufactures, and in F.ngineering. 
For Engineers, Draughtsmen, Inventors, Patent 
Attorneys, and a11 others interested in Mechanical 
Operations. 

By GARDNER D. HISCOX, M.E. 

Harness hook, L. James . . . . . . . . . . . . . . . . . . . . 851,092 
Harrow, S. H. Garst. . . . . . . . . . . . . . . . . . . . . . .  851 , 085 
Harrow, C. H. Forshey . . . . . . . . . . . . . . . . . . . .  851,126 
Harrow teeth to their supporting bars, ad­

justaLle fastenel for securing, G. W. 
Willis . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851 ,580 

Harvester, corn, H. Broome . . . . . . 851,059 to 8rl1,061 
Hay press, T. E. & S . R. Sikes . . . . . . . . . . . .  851,322 
Hay rake and loadpl ,  G. A. Culver . . . . . . . . .  851, 499 
Hay, wood, and stock rack, F. Goodsell . . .  851 , 087 
Headlight, McLaughlin & Sittel. . . . . . . . . . . . 851,305 
Heat coil, A. H. Adams . . . . . . . . . . . . . . . . . . .  851,051 
Heater, II. S. Duraud . . . . . . . . . . . . . . . . . . . . . . 851 , 002 
Heating apparatus, D. J. Ie. Buck . . . . . . . . . .  851,400 

Being a Supplementary Volume to the Author's ���Ji'�%e:;:;,c�YdI:�n�c, �b�ll��Y Le'ib��t: : : : :  �gU�g 
Work entitled Mechanical Movements, Powers Hinge, window, R. S. Dana . . . . . . . . . . . . . . . 851 , 224 

and Devices. Contains t Ooo Special nade HOisting machine starting upvice, J. D. 
Ihlder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 851,291 

851, 509 
851, 243 
850,925 
851 , 603 

Engravings. 400 Pages. Cloth Hook, W. C. IC(sher . . . . . . . . . . . . . . . . . . . . . . . 
Bound. Price $3.00. Horseshoe, C. Manley . . . . . . . . . . . . . . . . . . . . .  . 

The ab,"ve two volumes sold together for $5.00 PostpaId. ����esl��ZeZl�,
ep} c1�tel�n�: . . �' . .  ��l

.������ : : : :  
Hosiery, manufacture of spamh\ss, E. E. 

Kilbourn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 850,940 
Hot air register attachment, J. M. Dietz, 

EI ect ric ia n 's Handy Book Hot;l
t 

r:�is't�� ' ��d' '';C'C'O',;�t 'c'h��ki,;g . �,y�t��: 851,198 

combined, T. J. Raftican . . . . . . . . . . . . . .  851,437 

By PROF. T. O'CONOR SLOANE. A.M . .  E.M., Ph.D. 

Handsomely Bound in Red Leather, with Titles 
and Edges in Gold. Pocket Book 

Style. Price $3.50. 

Huggt·r, automatic, P. H. Flatpau . . . . . . . . . .  851 , 124 
Hydraulic motor, J. Schaeffer . . . . . . . . . . . . . .  851,255 
Hydrocarbon derivatives, preparation of 

wator soluble, F. Boleg . . . . . . . . . . . . . . . .  850,898 
Incubator heaters, mClisture supplying device 

for, C. Z. Davis . . . . . . . . . . . . . . . . . . . . . . .  851, 347 
Index rod lock, card. P. H. Yawman . . . . . . 850,990 
Injector, W. T. Strain . . . . . . . . . . . . . . . . . . . .  851,041 
Insulated coupling, S. N. Shields . . . . . . . . . .  851, 446 
Insulated electric wires, branch box for, M. 

Ha vens, Jr., reissue . . . . . . . . . . . . . . . . . .  . 
Insulator clamp, W. G. Clark . . . . . . . . . . . .  . 
Ironing table, J. E. Ratcliff . . . . . . . . . . . . . .  . 
Jack, J. H. Pehrson . . . . . . . . . . . . . . . . . . . . . .  . 
Journal box, W. Stevenson . . . . . . . . . . . . . . .  . 
Journal box and lio, A. O. Buckius, Jr . . .  . 
Kick board. W. H. Nicolay . . . . . . . . . . . . . .  . . 
Knitting machine striping device, D. F. 

1 2 , 640 
851,222 
850,966 
851 ,313 
851, 324 
851,063 
851,552 

Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851 , 042 
Lace, F. Oreassey . . . . . . . . • • . . . . • • . . . . . . . . . .  851 , 404 
Lacing, H. H. Cummings . . . . . . . . . . . . . . . . . . 851,073 
Lacing shop uppers, machine for automati-

cally, W. A. Smith, reissue . . . . . . . . . . . . 
Lamp, W. Churchill . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp, electric arc, O. Gross . . . . . . . . . . . . . .  . 
Lamp fixture, electric, J. B. McGinley . . . .  . 
Lamp hanger or support, arc, J. E. Joyce . .  
Lamp or lantern burner, G .  H. Rolfes . . . . .  . 
Lamp suspension device, E. Weber . . . . . . . .  . Lamp, vapor, C. T. Eward . . . . . . . . . . . . . . . .  . 
Latch, door, G. E. Cadwell . . . . . . . . . . . . . . .  . 
Latch stand, automatic, M. W. Long . . . . . .  . 
Lathe turret, C. E. Benson . . . . . . . . . . . . . . .  . 
Leakage indicator for high·tension Unes, 

Woodbridge & Taylor . . . . . . . . . . . . . . . . .  . 
Ledger, loose leflf, H. F. Bushong . . . . . . . .  . 
Leg, artificial, F. Buchstein . . . . . . . . . . . . . . .  . 
Lice killing machine, C. H. Lee . . . . . . . . . .  . 

12,638 
851,496 
851.003 
851 , 024 
851 , 009 
851 , 319 
850,986 
851, 348 
851 , 1 58 
851, 29'4 
851,217 

A THOROUGHLY practical reference book of 768 Lightning arrester, Ball & ,Seymour . . . . . . .  . 
pages, covering the entire field of electricity. Lightning arrpster, fuse box, and insulator, 

851,149 
851,275 
850.994 
851 , 098 
851 , 392 

Contains no useless theory. Everything in it is fo combinpd, BUrrin & Gaebler . . . . . . . . . . .  . 
the point and can be easily understood by the stu- L�mit gage , C,. E. I'�ctherolf . . . . . . . . . . . . . . .  . 

851,492 
851,507 
851,238 dent, the l?ractical worker and the everyday work- L�no�yp e .ma:hlll�, '1 .  S. ��rr�ans . . . . . . . . • . .  

ing electrIcian. The advanced electrical engineer LIqUId dIstrIbutmg or dn Idmg apparatus, 
will also receive great benefit froln its perusal and . �utro & Booth . . . . . . . . . . . . . . . . . . . . . . . . . 851,568 

study. . . I LIqn:g-ii::;C�'r C��b�����1 F�oJ. :.
ec�:���l�h 851 , 153 . It IS a work of the m,?st modern practIce, WrItten Loading, unloading, and transporting appa-In a clear, cOlnprehenslve manner, and covers the I rat us E S Boyd 851 155 subject thoroughly, beginning at the A B C of the ' Lock, H. ' Ahre';d . . . . .  : : : : : : : : : : : : : : : : : : : : : :  850:891 subject, and gradually take.s you to the more ad- Lo('k, If' . J. Viewpg . . . . . . . . . . . . . . . . .  851 ,574, 851, 575 

yanced branches of the SCIence. It .tt:aches you Lock strike, R. B. Swift. . . . . . . . . . . . . . . . . .  851 , 1 09 
Just what you should know about electncity. Logging' car standard, C. H. Allen . . . . . . . .  851 , 476 

Practical Pointers 
Patentees 

Loom cutting attachment, A. Tilt . . . . . . . . . .  851, 570 
Loom picker, L. Pilling' . . . . . . . . . . . . . . . . . . . .  851,250 
Loom shuttle binder, N .  Blanchette . . . . . . . .  851,545 

F Loom warp stop motion, Stitt & Davidson . .  851 . 040 or Loom warn stop motion, E. Barnes . . . . . . . . .  851 ,337 Looms, picking cam for, J. F. Donohue . . . . 851,225 
Lubricator. W. & J. W. Leyland . . . . . . . . . . 851,359 
Machine rolls, C. F. Steiber . . . . . . . . . . . . . . . 851,451 

Containing Valuable Information and Advice on �!���i�g �����'ia�, !a!e
f��t���· �f: · R."A: 851,030 

Hadfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,635 
The Sale of Patents Massage apparatus, Fitz & Hitchings . . . . . . .  851,510 

An Elucidation of  the Best Methods Employed by 
the Most Successful Inventors in Handlmg Their 
Inveutlons. 

Mattress frame corner eap, wire, E. A. 
Sammons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851.563 

Mpasur ing and fOl'rning device. M. A. Flinn 851,284 
Measuring apparatus. siphonic, FJ. O. Linton 851.241 
Measuring marhine, hpight, McNish & Gray. 850,955 By F. A. CRESEE, n . E .  Mprhanical movpmpnt, E. J .  Hannah . . . . . . .  850,9�O 1 44 Pages. Cloth. Price $1 .00. I Mechanical moveml'nt. H. A. Honseman . . . . .  8[)0,934 

I M(�tallic leaf to a stamping prpss, mrans 
MUNN "" CO 361 B d N Y k I for feeding, W. H. Coe . . . . . . . . . . . . . . .  851 , 1 62 

.... ., roa way, ew or Metals, purifying, P. L. T. Heroult . . . . . . . . 851 , 1 67 

mc)relca.rrvlru!:coal, ot business, miss trains to watch this generator-excites 
curiosity-watch it as thongh a thing ot life. Show a dozen-sell teu. Write to-day 1'or special agents new plan. Send no money. World uusupplied. Get in early tor territory. 

Remember 
the Name 

THE SI MON DS SAW 
Every one should have a saw about the house-why not have the 

best saw-a Simonds Saw-a saw that the careful carpenter knows, 
uses, and wiII recommend. Simonds Saws do the work that a Hand 
Saw should do, because they are 

Made of Simonds Steel 
Made in a Simonds Steel Mill exclusively for Simonds Saws. When 

you buy a saw for convenience at home you want an even t empered 
blade, accurately ground, with a gradual bevel or taper from tooth t o  
back of blade a nd a true "hang. " A w e l l  carved handle adds beauty 
to the saw. Every Simonds Saw is covered by an absolute guarantee 
of perfection in material and workmanship, because whether it is a 
Hand Saw, a Circular or Cross-cut Saw, 

Simonds Saws are the Best­
and They A R E  the Best 

The skilled artisan will insist on having "a Simonds." 

Look/or tltis trade mark 
etched lJn every saw� 

Your hardware dealer should promptly supply you with a 
Simonds Saw of any style, point or size. If your dealer 
does not keep the Simonds, let us know and we will see 
tha.t you are supplied. 

Send for "Simonds Guide" Mailed Free 
ThIS booklet will tell you about Simonds Saws and give other information of real interest and value. 

SI MONDS MFG. CO., FITC H B U RG, M ASS. 

i �� r!ll i!I II �: ['Jill 
The new process for transferring any Photo-
Ifraph to any surface. Indestructible. Pillow 

ops, etc. Can be washed. For sale by all 
dealers in Photo Supplies. Or sent to any 
address on receipt of 25 cents, Sample on 
Satin Free. 

CHE.MICAL ART CO .• 263 La Salle Street, - Chicago 
1 - L E N S E S  

Besides making all kinds of PHOTOGRAPHIC LENSES 
we manufacture to order lenses of every description, including 
stereoscope, surgical instrument, lantern lenses. magnifying 
mirrors, etc. Write for estimates and samples . We make 
35 different styles and sizes of 

PHOTOGRAPHIC SHUTTERS 
and our factory is especially equipped to manufacture fine 
small metal articles of all kinds. furnishing the dies if de-
sired. Estimates on application. 

Wollensak Optical Co., 292 Central Ave., Rochester, N. Y. 

E L E C T R I C A L  MOTORS - THEIR 
Construction at Home. SCIENTIFIC AMERIVAN SuP. 
PLEMENTS 759, 761, 767, 641. Price 10 cents eacb, by mail. Munn & Company, 861 Broadway, New 
\' ork City, and all newsdealers. 

"Ohampion" Telescopic Steel Rods -�TiN"r[;-� 
The Only Telescopic Rods Made of Tapered Steel Tubing Provided with OutSide Line Delivery through Guide 
�fu!���i�lm��I��el��c����Yor ��� �n�i���e1��f�g 
10 Ieet. Weights. 7 to {) ounces. Descriptive folder and price list free. 
THE VAN DOREN MFO. CO., 56·58 W. Van Buren SI., Cblcago 

You ar'e no greater Intellectually 
than your memorw. Easy .. inexpen· 

sive. Increases income; gIves ready 
memory for faces, names, business ���:�T�: � u�!�� o��n r� �sa t���� dl�� I o;:e': i lk oPok ��\C 

DICKSON DIEDIORY SCHOOl" 100 Auditorium, t�II�AOO 

RUBBER STAMP MAKING. - T H I S  
article describes a simple method of making rubber staml?8 wlth inexpensive apparatus. A thorough l Y  practICal article written by a n  aIr.ateur who has hall ex­perience in rubber stamp maklng. One ilJustraLion. 
Contained in SUPPLEMENT 1 1 1 0. Prlce 10 cents. Vor 
sale by Munn & Co. and all newsdealers. ----,,- -----

PORT ABLE GASOLINE 

Submerged PropeJ ler 
Attached and detached ANY BOA T " in a jiffy." Can be raised and low ('red to, run In sballow water. Largest. most practical, most powerful. Entire Outtit is OutSide of Boat. r--'erfectly Safe. A 
Money Maker for Summer Resorts. Send; 
for Details and Price List. 

SURMERGED M.OTOR CO. 
84-86 Washington St., Chicag .. 

MOTORS and CASTINGS, Also MATERIALS and I\LUEPRINTS 

I 

We have bicycle, automo· 
bile. stationary and marine motors, from 175 to .5 H. P. Our attachable ml\t(,r out­fit fits any bicyc e. Send 
stamp for literature and 

I particulars. 
SnA W MFG. CO. 

Dept. E, G.lLESBURG, KANSAS 



A Strong, Dependable, 2QCycle Engine 

2 h. p. Marine Engine 

An engine 
which have 
eliminated 

from 
been 
t h e  

faults of other en­
engines, and to 
which have been 
added entirely new features, making it 
simpler, stronger, more powerful and 
speedy, and in every way better than 
any other engine of its class. Here are 
some of its exclusive features : Runs 
equally well on Kerosene, Alcohol or 
Gasoline ; a fuel device that is abso­
lutely new and extremely simple ; will 
not, cannot, back fire ; starts without 
cranking ; easy to reverse and regulate 
speed. Made in five sizes. 2 h. p. bare 
engine, $24.90. Complete with engine, 
electric and boat fittings, $39.00. 

Send to:day for free catalog 
ST. CLAIR MOTOR CO. 

Dept. C, DETROIT, MICH. 

Dixon's 
,�R. 

Craphite 
Puts a n  end to friction 
tn�ubles. J:'ills.up the 
mIcroscopIC Irregu­
laritiesexisting in the 
very finest bearings, 
builds up a smooth, 
frictionless surface, 
reduces wear, in­
creases speed, power, 
endurance. 
Write for booklet that tells w h y  Dixon's 
Motor Graphite I S  a perfect lubricator. 
Address Dept. W. 

JOSEPH D IXON C RUCIBLE CO. 
Jersey City, N • .I. 

USE GR INDSTONES P 
(f 80 we can SUPPlY you. All Slle� 
lnon n red and u n ln o u n t ed. a l ways 
kept in stock. R�memoer, we make a 
specialtyof sel ecting stones for all spe� 
ciai purposes. Send for cataloaue H I "  
The CLEVELAND STONE CO. 

2d Floor. Wilshire. C leveland, O. 

FOR E V ERY 

FRATERNAL O RDER 
DIRlllC'l' FROM FACTORY 

I &'lve you deaJers' profits. I send an ftSl'101'tment of Emblems on :�ppro\"al to .'iny Fr.'lternal rn�n in good standing- in the United States 

�����e:hJ��lr!� ����}�}:��
e
i�����' pr;;;:r;�uf�lili t����::tn

ent, naming 
W. L. nonns, 911 Ellicott i!oqllurc, Huff'alo. N. V. 

Important to Subscribers for 
Scientific American 

in Canada 
Owing to recent changes in the 

Postal Laws, copies of SCIENTIFIC 
AMERICAN mailed to addresses in 

Canada will have to be prepaid by 

stamps affixed at the rate of one cent 

for each four ounces or fraction thereof. 
Commencing May r ,  1907, the rates 

for Sll bscriptions for our periodicals 

m ailed to Canada, postage prepaid, will 

be as fol lows : 
PER YEAR 

Scientific American 
Supplement 

American Homes and Gardens 
Scientific American and Supplement 

(to one address) 
Scientific American and American 

Homes and Gardens 
(to oue address) 

$3.75 
5.50 
3.50 
8.25 ' 

6.25 

MUNN & COMPANY, Publishers 
SCIENTIFIC AnERICAN OFFICE 

36 1 BROADWAY, NEW YORK 

Scientific American. 38 1  
Middlings purifier, B. Och . . . . . . . . . . . . . . . .  . 
Milking machine OPPfil t i l lg device, B. & F. 

Ljungstl'om . ,  . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mine tunnels, artificial timbering for, D. ",V. 

Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mines, controlling mechanism for submarine, 

8GO,U3U I 851 , 13 6  

851 , 629 

J. A. Rey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8;)0, !)(i7 
Mineral separating apparatus, J. F.  Latimer 851 , 599 
Minerals, separating, J. li'. Latimer . . . . . . . .  851, 600 
Miter box, R. L. McCartney . . . . . . . . . . . . . . .  851, 02;� 
Moccasin, A. Orzechowski . . . . . . • . . . . . . . . . . .  850, 9G1 
Moistener and t1e like, envelop, B. D. Bur-

dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851 , 1 1 5  
MoiSiture from closed caRes, means for re-

MOld
m���gce�er�';g 

Hd��:�� ' f�': ' ��w'e'rs: ' c��: 851,51G 

duits, etc., J. B. Blaw . . . . . . . . . . . . . . . . .  8Gl , :�H;) 
Molding device, cornice, H. E. Sharp . . . . . . H;) l .O;W 
Molding machine, C. Herman . . . . . . . . . . . . . .  R;) l , l 66 
Molding machine, sand, J. J. Flf'ming, f't al. 851, 125 
Molding tool, cornice. Shal'p & Kentana . . . .  851 , 035 
Moldboard, J. F. Parker . . . . . . . . . . . . . . . . . . .  850.962 
Monkey wrench, H. B. Hardy . . . . . . . . . . . . . .  851,416 
Mop wringing device, C. L. Kraber . . . . . . . .  H3 l ,;,)2(i 
Mortising windoVl frames for sash pulleys, 

machine for, T. A. Moss . . . . . . . . . . . . . . .  851,244 
Mosqmto netting' and bar, J. B. R. Noble . .  851, 429 
Motor, P. Synnes'tvedt. . . . . . . . . . . . . . . . . . . . .  1):11 ,(j:�2 
Motor extension receptacle. G. Willius, Jr. 851, 581 
Mower, lawn, S. M. Dobson . . . . . . . . . . . . . . . .  �:Jl,07fj 
Music roll for mechanical musical instru-

ments, H. P. Ball . . . . . . . . . . . . . . . . . . . . .  850,892 
Music stand, Daly & Morrison . . . . . . . . . . . . . .  850,998 
Musical instrument, A. A. & J. B. Con-

nolly . .  . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  851,634 
Musical instrum� lt, mechanical, P. 

Wuest . . 1 r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,471 
Musical instrnment! mechanically operated, 

Stevenson & DIckinson . . . . . . . . . . . . . . . . .  851,185 
Musical instrumf'nts, automatic playing 

mechanism for, P. Wuest, Jr . . . . . . . . . .  851 , 470 
Nail extractor, S. D. Hyde . . . . . . . . . . . . . . . .  HrJ I ,290 
NapkIn supporter and holder. E. C. Rink . . . 851 , 1 ()7 
Neckband ring, Donnelly & McKnight . . . . . . 851 , 076 
Necktie former and holder, T. H. Noonen . .  851,430 
Nose shaper, I. N. Soares . . . . . . . . . . . . . . . . .  850,978 
Nostril expander, H. R. Woodward . . . . . . . . H: d ,048 
Nozzle, spraying, J. H. Ruff . . . . . . . . . . . . . . 851,562 
Numbering machine, E. G. Bates . . . . . . . . . .  850,895 
Numbering machine plungf'r, E. G. Batf's . .  850,894 
Nut crael,er, M. A. Wheaton . . . . . . . . . . . . . . .  851,210 
Nut lock, T. R. Horn . . . . . . . . . . . . . . . . . . . . . .  850,933 
Nut lock, L. P. Shaw . . . . . . . . . . . . . . . . . . . . . .  850,975 
Nut lock, W. T. Solomon . . . . . . . . . . . . . . . . . . 851,037 
Nut lock, M. Neiburger . . . . . . . . . . . . . . . . . . . .  851 , 6()6 
Nut wrench, magazine socket, A. L. Mc-

:\l ll l' l I','i" • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  RG1 , 1 81 
OilltIlH'llt, J. W. Nesmith . . . . . . . . . . . . . . . . " .  851, 306 
Orf> pulverizer and concentrator, O. K. Mc-

Cutcheon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  850,952 
Orf' separator, magnetic, H. H. \V a i t .  . . . . .  851,046 
Outlet box, L. T .. La Paugh . . . . . .  851 , 597, �,, 1 , 598 
racking case, shE'et metal, A. T. Kruse . . . .  ,q;) l , (Hn 
Pan. See Dust pan. 
Paper boxes, etc . .  stay for, E. W. Allen . .  
Paper cutter, W. H. Golding . . . . . . . . . . . . . .  . 
Paper fastener, H. Born . . . . . . . . . . . . . . . . . .  . 
Paper slitting and rewinding machine, F. 

Meisel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Paste tube, W. L. Clark . . . . . . . . . . . . . . . . . .  . 
Pavement, laying, W. E. Hassam . . . . . . . . .  . 
Pea Rhelling" device, C. Mettler . . . . . . . . . . .  . 
Pen, self-filling fountain, C. A. Faber . . . .  . 
Pencil RhilrpPllPr, D. McKenzie . . . . . . . . . . . .  . 
Phonographic sound records" production of, 

W. F. Nehr . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Photographic printing bath, T. Manly . . . . .  . 
Pianoforte aet ion, .r. Doyle . . . . . . . . . . . . . . . .  . 
Picture exhibiting apparatus, moving, C. 

R!i 1 , ;")8:1 
851,413 
850,899 

851,()15 
851,586 
851,625 
851,544 
851, 081 
851 ,025 

850,957 
851,296 
851,001 

U ebelmesse" . . . . . . . . . . . . . . . . . . . . . . . . . .  851,387 
Picture projecting apparatus, J. M. Duns-

more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851,589 
Pile structure, J. T. Pyle . . . . . . . . . . . . . . . . . .  851,436 
Pipe and monkey wrench, combined, G. O. 

Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pipe cradle. J. A. Bibbins . . . . . . . . . . . . . . . .  . 
Pipe hanger, G. F. Ernst. . . . . . . . . . . . . . . . .  . 
Pipe nipple holder, R. E. Manley . . . . . . . . .  . 
Plant life, apparatus for dp;',t:ro�ying, E. 

ltelluult . . . . . . .  ' . . . . . . . .  , . . . , . '  
Planter, F. Muhl . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Planter, corn, C. A. Anderson . . . . . . . . . . . . .  . 
Planter, seed-, G. W. IsraeL . . . . . . . . . . . . . .  . 
Planters, conveyer chain for potato, O. 

851,1()6 
851, 352 
851, 505 
KG l , l :37 

8fl1 ,376 
850,949 
k5 1 ,477 
851,170 

Duensing . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,122 
Planting means, seed, R. 0. IsraeL . . . . . . . ,s31 , ] 7 1  
Plastic articles, machine for forming, W. 

Polk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851 , 558 
Plastic structure, L. A. Tye, et al. . . . . . . . .  .5::J1 , 573 
Plastic substances, machine for mixing and 

treating, F. I. du Pont . . . . . . . . . . . . . .  . .  
Plate and pan lifter, W. F. Valiquette . . .  . 
Plate holder, J. C. Drake . . . . . . . . . . . . . . . .  . . 
Pliers, G. G. Worstall . . . . . . . . . . . . . . . . . . . .  . 
Plow, Stafford & Henry . . . . . . . . . . . . . . . . . . .  . 
Plow. disl" J. J. Mathey . . . . . . . . . . . . . . . . .  . 
Plows tandem, coupling for connecting, J. 

L. M. Brooks . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pneumatic motor, P. Wuest, Jr . . . . . . . . . . .  . 
Pocket, safety, E. Shaw . . . . . . . . . . . . . . . . . .  . 
Police patrol box, G. V. Doherty . . . . . . . . . .  . 
Potato cleaning and sizing machinE', D. 

H" l , 607 
850,983 
851 , 281 
851, 469 
851 , 26() 
850,946 

851,058 
RG1,H2 
851, 259 
850,910 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8:'i1 .4GG 
Powder receptacle, F. H. Abbott. . . .  , . . . . . .  851, 474 
Power generator, explosive, Bevier & Durage 850,992 
Power transmission, W. E. Belt . . . . . . . . . . .  851,197 

I Primary battery, C. E. Hite . . . . . . . . . . . . . . .  H:;l ,353 
Printing machine, multicolor, L. W. South-

gate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851, 038 
Printing machine, pencil, C. B. Por1:er . . . .  851,103 

I Printing mechanism, multicolor, L. W. 
Southgate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851 , 039 

Printing or reproducing apparatus, W. G. 
Fuerth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Printing press inking' apparatus, F. Meisel. 
Propelling devi�e, boat, C. B. Waterman . .  
Pullr,Y. power transmission, W. Wagner . . . .  
Pulley protecting means, driving, B. M. W. 

Hanson . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  
PumPJ W. S. Shelton . . . . . . . . . . . . . . . . . . . . .  . 
Pump bailer, R. L. Woodard . . . . . . . . . . . . . .  . 
Pump, centrifugal, E. Meden . . . . . . . . . . . . .  . 
Pump, compression, F. W. Niebling . . . . . . .  . 
Pumn, diaphragm, G. J. Altham . . . . . . . . . .  . 
Pump valve construction, J. Ro·wbotham . . .  . 
Punching implement, J. W. Spena . . . . . . . .  . 
Rail fastener, F. Schlicker . . . . . . . . . . . . . . . .  . 
Rail fastening device, J. P. Crerar . . . . . . .  . 
Rail joint, S. Toman . . . . . . . . . . . . . . . . . . . . . .  . 
Rail splice or joint, J. W. FenneL . . . . . . .  . 
Rail tie. H. K. Myers . . . . . . . . . . . . . . . . . . .  . . 
Railway applian·,·e, L. Liptai. . . . . . . . . . . . . .  . 
Railway rail, compound, G. B. Stephf>ns . .  . 
Railway rail tie and fastener, G. H. Grove. 
Railway signal flag, J. Lanius . . . . . . . . . . . . .  . 
Railway switch, V. Angerer . . . . . . . . . . . . . . .  . 
Railway switch mechanism, O. A. Krug . . .  . 
Railway tie and rail fast('ning, A. Newell. 
Railway tie, cement, Legg & Wright . . . . .  . 
Rake. See Hay rake. 

8:-;1 ,084 
851,016 
8,, 1 . 389 
851, 189 

8,,1 , 004 
850,976 
851.468 
851,364 
8,,1 . 248 
851,33� 
851.182 
851 , 450 
851,442 
fi;) 1 , 405 
850,982 
851.590 
850,901 
851 .242 
850,979 
851 , 1 30 
851,012 
851,612 
851, 528 
R:)l ,f1!il 
8ill,601 

Ratchet tool, W. H, Cowell . . . . . . . . . . . . . . .  851 .120 
Razor, H. Clauss . . . . . . . . . . . . . . . . . . . . . . . . . . H!l1 . (l ()(} 
Razor, safety, F. J. Halbf'kann . . . . . . . . . . . . .  850,929 
Razor, safety, H. A. Bullard . . . . . . . . . . . . . . .  851, 341 
Reclining chair, G. Francis . . . . . . . . . . . . . . . . 850,918 
Reel, F. Mossberg . . . . . . . . . . . . . . . .  851,366 to 851, 368 
Refrigerating liquids, means for maintain-

ing the strength of, Criswell & Bishop. 
Regulator, D. Stuart . . . . . . . . . . . . . . . . . . . . . .  . 
Retort, C. H. Duisdieker . . . . . . . . . . . . . . . . . .  . 
Rolling mill, tube, J. C. Pry . . . . . . . . . . . . .  . 
Rolling press, H. I.  Kim ball. . . . . . . . . . . . . . 
Rolling press, F. H. Rirhn 1'(ls . . . . . . . . . . . . .  . 
Roofing sheet, compound, H. R. Wardell . .  . 
Rotary engine, 2\larArthllI' & Smith . . . . . . .  . 
Rotary engine, R. & A. L. Bauer . . . . . . . . .  . 
Sad iron, J. E. Austin . . . . . . . . . . . . . . . . . . .  . 
Safety lock, Jacobson & Svensson . . . . . . . . .  . 
Sash bar, metal. C. H. Shultz . . . . . . . . . . . .  . 
Sash lock; D. D. Miles . . . . . . . . . . . . . . . . . .  . . 
Sash lock, S. W. r"'tson . . . . . . . . . . . . . . . . . .  . 

851 , 121 
851,385 
RG1 , 40!) 
851,435 
851 , 094 
851,377 
851,331 
851 , 295 
851,339 
851, 479 
851 , 008 
�f)1 . 1 0X 
851 , 299 
R51 ,53� 
851 , 5 1 2  Saw operating mechanism , W. K. Gordon . .  

Sawing machine, mortise and tenon, J .  E. 
Erickson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851,123 

Sawing quartf'red timber, device for, A. S.  
Froslid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Scrap bundling machine, D. B. Marwick . .  . 
Scre('n catch, F. K. Hutwr . . . . . . . . . . . . . . . .  . 
Sf'am dampf'ning mafhine, C. H. Mattice . .  . 
Sf'colldary battery, T. A. Edison . . . . . . . . . .  . 
Sf'If-oiling wheel, F. C. Hockensmith . . . . . . 

851,08� 
851.179 
850,9�5 
R:J1 ,!l 11 
850,913 
851,354 

for the price. Surprisingly cheap 
for so good a revolver. The new 

H&R DOUBLE ACTION 
REVOLVE R  

is a thoroughly well made, durable and serviceable arm. Light in 
weight, only ten ounces, and small in size, it is particularly adapted for 
those who desire a sale and efficient revolver at a m oderate price. An ideal noise maker for tile Glorious Fourth. Safe for a boy to 
handle and has none of the disadvantages of the dangerous toy pistol. 

Specifications 272" barrel, finest nickel fin ish . . • • • • • • • • • • • • • •  • it {22 Caliber, Seven Shot, Rim Fire, Double Action; $2 7� 
Also made with 4Yz" and 611 barrel. 

The celebrated H & R Hammerless Revolver . . . . . . . . . . . . . . . . . .  $6.50 
For Sale by all dealers in Reliable Sporting Goods. 
If your dealer does not have it, don't take any other make-we will 

deliver one on receipt of price. 

Write for Catalog of Revolvers and Single Barrel Shot Guns. •' HARRINGTON & RICHARDSON ARMS CO.,228 Park Ave., Worcester, Mass. ® � -=-

S i m p l i ci t y  
Low Pressnre 
H y d  r o-Car­
bon L i g hting 
S y s t e m s  for 
lightmg stores, 
halls,chnrches, 
villages. Origi­
nators and Pat­
entees of t h e  
f a m o n s  wick 
g e  n e  r a t  o r  s. 
G n  a r  a n  t eed 
live years. 

Tbe Standard · Oillett 
Li�bt Co. 

933 N. Halsted Street 
mIItAGO, ILL. 

The f�mou" CalculaUng Maoh'n� Enthusias"c�l'\ .nJOl""d the world ovtr. Rapid. ace,]: 
rale. SImple. durable. Two model� : o,id"cd copper 6n"h. $500; oxidized sil,., finish, willi. 
, ... e. '1000. prepaId in U. S. Wrile [or Fn,e BOOklet lod SpedalOffer. AgcnlO wanted. 
C. E. LOCKE M'F'(i CO., 25 W.lnul 

MODEL 
1906 

I H&R r­Greatest 
�volvel" 
Va.tue for 
the Money 

t. 

Write to-day tor booklet of the 

Sparking 

Storage Batteries 
1000 Miles On One Charge 
BEST for LEAST MONEY 
Guaranteed for One Year 

BELL PUMPS 
W i l l  S a v e Your T i r e  

Franco=Mmerican Auto &- ..rupply Co. 
Sole Agent!!! 

1404,.1406 ltlICHIGAN AVEN1]E flIH'AGO, ILL. 
WRlTE J'OR DETAILED nEi'lCP.IPI1<J:-iI 

. $, �tanfLSfRKfeliil 
weight, choice of lengt.hs, 
very best steel, regUlatlOn 
cork handle, nickled reel 

'" seat. Satisfaction Guar­
anteedor money returned. 

� RP��i��11���a
l
�u

e
t $t;fc�5,o��� 

$1.09 ; by expre�s
'
prepaid 21c ex­

tra. Send for large cut pnce free catalog 

VIM of fishin�ackle and sporting goods THE 68LAKESIUEPT.f 2 6  CHICAGO 

Graygood 
Shock 

Hydraulic 
Absorber 

and learn why it is the only practicaJ spring governor 
for all automObiles. Fully guaranteed. 

Graham & G oodman, Sole Mfrs . . 5 5  W. 93d  St .. N. Y. 



Scientific American 
WAT E R  F I LT E R. Tilting chair. C. J. Traverse . . . . . . . . . . . . . .  851,454 Classified Advertisements THE DUPLEX FIVl'ER is positively' hygieniC, be· 

Advertising in this column is 50 cents a line. No less ����rt�rsti��riM;����nbf
g
pri�:t:���lti��7 lt����

c
����t� 

than four nor more than ten lines accepted. Connt per dar Duplex Filter Co •• 1140 Broadway, New York. 
seven words to the line. All orders must be accom4 

Tire for motor cars, etc., resilient, C. " Bur· 
nett . . . . . .  • . . . .  . .  . .  . . . . . .  . .  . .  . . . .  . . . . .  851,585 

Tire. pneumatic, G. L. McQuigg . . . . . . . . . . .  850,956 
Tongue support, C. O. Powell . . . . . .. . . . . . . .  851,206 

panied by a remittance. Further information sent on 
request. 

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

"ASK OUR REPRESENTATIVI!lS "-any oneoithe 
many-about the assistance and the co-operation that 
our system extends to them and why they aro so suc­
cessful ln placing securities with the investing public. 
We desire a representative in every community. Re-
iY;�;.,��[g'�tiY�ss�,t T�� H���itf!����fk:;:'6:,�� 
poration. 

I WOCLU LIKE TO PLACE MY TEDDY THREE· 
Star Puzzle with some reliable parties on a royalty 
basts (protected by the laws). Address L. C. Jones, 
Winchester, Route 2, Ky. 

PATENTS SOLD ON COMMISSIQN.-lf yon wish 
to buy or sell a patent write for particulars to E. L. 
Perkins, '12 Broad Street, Boston. Patent Sales Exclu­
sively. 

WANTED. - Used filter press of 500-1,000 ponnds 
capaCity, modern system; must be in good working 
condition. Answer with fUll particulars P 1,000, Box 
773, New York. 

M OT I O N  P I CTU R ES. 

MOTION PICTURE MACHINES. Films, Slides and 
SuppJiesfrom the largest Btore of its kind in this �ity. 
�gl;::g��\!i�:s�r

't�;��{l�S:�� b�� �tiu�
e
�[�1£�� 

THE MO VING PICTURE WORLU, weekly. 10 cents 
per copy ; yearly subscription, $2. The only paper de­
voted to the moving picture. illustrated song and lan­
tern lecture field. Moving- Picture World, Box 450, N. f .  

MOTION PICTURI!l MACHINES,Film Views. Magic 
Lanterns, Slides and similar Wonders For Sale. Catalog 
Free. We also Buy Magic Picture Machines, Films, 
Slides, etc. T. S. Harbach. 809 Filbert Street, Phlla., Fa, 

E X P E R I M E NTAL E L E C T R I CS. 

STUDY ELECTRICITY AT HOME. Completeconrse, 
30.pg. detail-book. 220-pg-. text-book, 200 experiments 
over 100 pieces of apparatus. Only $5.60. Bnlletin "A 8'/ 
explains. ThomasM. St. John, 848 Ninth Ave., N. Y. 

EYE·GLASS S P E C I ALTI ES. 

Tool, com bina tion. A. Hanley • • • • • • • • • • • • • •  851,351 
Tool handle fas,tener, T. J. Cheney . . . . . . . . .  851,065 
Tool, pneumatic, C. H. Haeseler • • • • • • • • • • •  851,624 
Tooth, artificial, W. O. West . . . . . . . . . . . . . .  851,578 
Toy, M. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,1 5 1  
Toy railway crossover, W.  R. Haberlin • • • •  851,5]4 
Tractor, B. Beskow . • • • • • • • • • • • • • • • • • • • • • • • 851,05-5 
Trolley, C. Y. Haile . . . . . . . . . . . . . . . . . . . . . .  851,415 
Trolley retriever, S. F. Pierce • • • • • • • • • • • • •  851,029 
Trowel, plasterer's, R. E. Martin • • • • • • • • • •  850,945 
Truck equalizing device, car, A. E. Os-

trander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,371 
Truck for harvesting machines, W. H. Crane 851,345 
Truck, freight car, A. Lipschutz • • • • • • • • • • • •  851,361 
Truck, hand, 1. L. Davenport . . . . . . . . . . . . . .  851,164 
Truck, molding, Bickley & McAnally . . . . • • •  851,1 1 3  
Trunk, H. W.  Rountree . . . . . . . • . . • . . . . . . •  851,033 
Trunks, garment support for, Llkly & Can-

nan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,535 
Truss, lattice, J. C. McKeown . • • • • • . . . . . . .  851,304 
Tunnel construction and ventilation, F. J. 

Ferrell . .  . .  . .  . . . . . . . . .  . . . . . .  . . . . .  . . . . . 851,411 
Twine and thread cutter, Myer & Koeniges 851,245 
Type setting machine operating bands, 

mechanism for perforating automatic, 
H. Drewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851,504 

Typewriter shield, L. C. Stoughton . . . . . . . . 851,325 
Typewriting machine, B. C. Stickney, 

851,142, 851,143 
Typewriting machine, F. X. Wagner . . . . . . .  851,264 REMARKABLE MAGNETIC SPECTACLM AND EYE GLASS 0 Ii'B'ER. Send stamp. no postals.for Free 

I SELL PATENTS T b hayin aneto sel] rite Pair, coupon and testimonials. r3. A. FredriCk Optical 
Chas. A. Scott, Granite �ull.�{iig. RocNester, N. y.

w Co., Toledo, Ohio. 
Typewriting machine, F. E. Haun . • • • • • • • . .  851,287 
Valve, C. O. Churchill . . . . . . . . . . . . . . . . . . . . 851,161 

INCORPORATE YOUIt BUSINESS. Over sixteen 
hundred charters proc1ued tor my clients. Wrlte for 
corporation Jaws, blanks free, to former Ass't Secretary 
of State, Philip N. Lawrence, Huron, South Dakota. 

SAL E A N D  EXC H A N G E .  

A 1903 EIGHT H. P. CADILLAC TOURING CAR. 
In fair condition. with lamps and tires. Price $125. 
For further InformatIOn address J. W., Box '173. New 
York City. 

CAPITAL FOR COPPER.-I havc for sale on com­
mission 20 groups of copper mines covering the apex of 
copper bearing lodes, partially developed, which, with 
small added equipment and work, may be made pro­
ducers of first class. Situate on the best copper pro­
ducing formation of Arizona. Prices $]0,000 to $500,000. 
Write cr call. Lincoln Fowler, Phronix, Arizona. 

FOR SALE.-New Patent Rotary Ice Chipper. Six 
turns of crank gatbers one quart from ice in any posi� 
tion or stYle of ice-box, Address for particulars E. If. 
Sheldon & CO., Chicago, lll. 

H E L P  WANTED. 

SUPERINTENDENTS and Foremen, men of strong 
executive ability with experience in some manufactur-
��gr1£�;:�g:ttt�� o:ei1.

te Wa1�ggal�fij �·Wa��W.t�� 
W ANTE D.-Clerks and others with common scbool 

educations only, who wieh to qualify for ready positions 
at $25 a week and over. to write for free coPy ot my new 
prospectus and endorsements from leadlUg' concerns 
everywhere. One graduate fl lls $8.000 place, another 
$5,000 and any number earn $1.500. 'l'he best clothing 
ad writer in New York owes his success within a few 
months to my teachings. Demand exceeds supply. 
George H. Powell, Advertising and Business Expert, 
497 Metropolitan Annex, New York. 

MECHANIC wanted in a physical laboratory; should 
have had some experience with apparatus. Addre@s 
W. C. Sabine, Jefferson Physical Laboratory, Harvard 
UnIversity, Cambridge. Mass. 

W ANTED.-First-class Experienced Superintendent. 
Three malleable furnaces and two gray iron cupolas. 
Address Secretary, St. Louis Malleable Casting Co., 
St. Louis, Mo. 

MEN AND BOYS, LIllARN PRACTlCAL ELEC· 
TRICITY, the best-paid trade. Our 7-story building 
has total electrical equipment of $50,000. Day and even­
ing courses ; individual instruction. Positions guaran­
teed. Call or address N. Y. Electrical Trade Schools, 39 
West 17th St., mentioning SCIENTIFIC AMERICAN. 

GEO. H. WILSON, tbe World's Champion, has written 
a booklet, " Vaudeville, Stage DanCIng and J1Jntertain-
��;eJ\��I:��?i�:i?d!�rlYe 

a
lc�65I����:���m:, il��� 

MANAGER AND SUPFlRINTENOENT for factory. 
Prefer man with carriage or automobile experience. 
Salary $2,500. Other openings on Ille. Write for lists. 
Business OpportunIty Co., 1 Union Square, New York. 

lIACHINISTS, ELECTRICIANS. PRINTERS. IRON-
����
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grl'l'lSl'l, grime, paint, pri nters' ink and dyes. Good garage 
side line. Continental Supply Co .. 53 W. 24th St., N. Y. 

FACTORY A N D  M I L L  S U P P L I ES. 

PUT I N  WA'I' IllR WORKS at your country home. A 
Caldwell Tank and 'rower is the thing. Substantial, 
efficient, ornamentaJ. inexpensive and frost proof. 
Dozen� near you. A. E. Woodruff', of Mt. Carmel, Conn., 
says : B 1\1y outfit has been in use eleven years with­
out any expense.'- \Vrite for Water Works Cata­
logue and Price List. W. }j]. Caldwell Co., Station 
O il, Louisville, Ky. 

T Y P EW R I T E RS. 

TYPEWRITEJRS-Caligraphs. $5; Visible Writers. $8; 
Hammond, $10; Remington, $12; Remington, two-color 
ribbon attachment, $18 ; all guaranteed. Send for cata-. 
log. Typewriter Co. (Dept. Xl, 217 W. 125th St.,N.Y.City 

A FEW NEW Underwood� Olivers, Franklins, Smith 
Premiers and other makes from 25 to 50 per cent. less St���i�����:��:g�r ��.�s�ff��r,e�3i ��:��

i
,
t
�.

li
f.

ited. 

INV EN TORS, AVOID MISTAKES :-Use a typewrit. 
in� machine for your contracts and correspondence. 
t;:l!

a
�rll�r:±�����i�� ��cO�a�g�:itsS

.
Br�\�l1��,��C: 

York. Telephone 6828 Cortlandt. 

P H OTO G R A P HY. 
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at news dealers. We will send you four numbers as a 
trial subscription for 25 cents in 8tamps or coin. Am­
erican Photographic Pub. Co., 361 Broadway, New York. 

hi�::r�telf!n�!��n�
S
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or exchange, write us for lists. National Specialty Co .. 
49 W. 28th St., New York City. 

FI LMS. FILMS. FILMS. - Lnmlere Celebrated 
fr

l
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New York City. 

PAT E N TS FOR SALE. 

A MONroY-MAKING PATENT FOR SALE.­
Would consider propOSItions to manufacture on roy­
alty. See SCIENTIFIC AMERICAN, March 30, page 270, 
for cut and description of invention. Ifor further 
partICulars address KarllSon & Urau, 134 Oak Street. 
Chicago, IlL 

SEPARABLE SQUARE.-A TOOL WANTED BY 
all m echa nics . Will sell outrlgbt or leaseon royalty. 
Demandw ill be enormous. For particulars, address L. 
V. Shepherd, 5034 Pasadena Ave., Los Angeles, Cal. 

PATENTS can be sold outri�bt or royalty agreements 
macle to much greater advantage if protected by us. 
Permission given Contract Holders to use our Electro­
type on stationery and otberwise ; patents protected 
by Patent Title and Guarantee Co., 25 PIne St., N. Y. 

BEYLE'S RUN AWAY S1'OP. patented last January. 
would be the greatest hit to large mail order houses. 
For furtber particUlars address F. Beyie, Colorado 
City. Colo. 

Valve, C. Ii". Fernald • • • • • • • • • • • • • • • • • • • • • •  851,165 
Valve, J. Bowers . • . • • • • • • • • • • • • • • • • • • • • • .  851,220 

S E AS I C K N ESS. 
Valve, C._ Kiesselbach . . . . . . . . . . . . . . . . . . . .  851,358 
Valve, M. M. Moore . . . . . . . . . . . . . . . . . . . . . .  851,365 
Valve, J. Nolan . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,370 
Valve, A. Simpson . . . . . . . . . . . . . . . . . . . . . . .  851,447 
Valve gear, steam engine, G. Marshall . . . • •  850,943 

Valve handle, P. Forg . . . . . . . . . . . . . . . . . . . . . .  851,591 
Valve mechanism for engines, etc., C. Nord· 

strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,308 
Valve, throttle, F. E. Norton . . • • . . • • • • • • • • .  851,555 

M I S C E L LA N E O U S. 
Valve, triple, R. H. Blackall . . . . . . . . . . . . . . 851,273 
Valves, maneuvering and similar, Parsons & 

PLATO'S POCKET ENCYCLOPEDIA-over a mil- Turnbull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851,205 
lion sold. Contains Parliamentary Rules, Copyright �nd Vehicle attachment. P. A. Blair • • • . . • . • . • •  851,154 Patent Laws, Populations, Distances, Census Statistics, Vehicle dumping apparatus, A. L. Young . • .  851 ,050 Colonial History. Events, Battles of America, Rules for ' Vehicle, motor, R. Herman . . . . . . . . . . . .  a • • •  851,418 

�fs�1I��1e���1}�:�8
n
in���o��I��1}1�ty��i:�l£�.

WM'�: Vehicle spring attachment, J. H. Sager . . . . .  �g}"g: 
dorsed, by Congressmen. Scho�lsJ and the Press. Sent �:�i�}:s 

s�¥P��;se�: r;iVr�;i���h��i�� ' f�r 
ru:!�:,'ds���Ji����1;'a��1'�{1��m��ft,':,�?r ���g.� self-propelled, P. Martin . • . . . . . . . • . . . .  851,540 
Company. 9 N. Moore Street, New York City. Vehicles over land or water, mechanism for 

THE " PNEU-WAY" of Iigbtlng gas! Lights Wels. venJ'[;fe�:'':,1;in:: l'W�
I
jtt:����� : : : : : : : : : :  �ggM h1 chs without elec�ricity from button On wall ! Easily Vessel construction, Wotherspoon & King. . .  851,269 mstalleq.. ever la�tln�. Ask your gas company or wrIte 'I' ves,sel positioning device, Erhart & Galatti . 851,080 PnematlC Gas LlghtInJ( Company, 150 Nassau St., N. Y. Vessels fl-oating sunken or stranded 

ANYBODY CAN MAKE GOOD CUTS with my . Wo'therspoon & King . . . . . . . . . . . . . . . . .  : 851,2:70 
simple zinc etching process. Price $LOO. SpeCimens I VIse, P. Broadbooks • . . .  � • • • . • . • • • • • • • • • • •  851,491 
and particulars for stamp. T. M. Day, Box S, Wind- Vise clamp, P. Broadbooks . . . . . . . . . . . . . . . .  851,398 
fall, Ind. Vise, quick sliding bench, P. Broadbooks . . .  851,397 

OUR VACUCM CAP when nsed a few minntes each ��il�� �:�gf�:' h�ist��e �ii 'h��dii;;g '�pp;,: 851,582 

�� �i::u1:ft���
o
���'h 

t
�t���tft'e�a����!f:1�n

a
d ii�:V: ratu�, E. E. E. Ridgewny • • • • • • • • • • .  851,140 

healthy growth. Sent on trial under £uarantee. ",'rite Wagon Jack, H. G. Cady . • . . . . • . . . . . . . . .  851,401 

for free particulars Tbe Modern Vacuum Cap Co., til7 Wa�on, speed, P. W. C. Schildwachter . • . .  850,971 
Barclay Block, Denver. Col. Wmst, .baby, H. J. Sharp . . • • • • • . • . . • . . • . . •  851,258 

Wall tIe, F. Weber . . . . . . . . . . . . . . . . . . . . . .  851,611 
Walls, etc., facing for, Whitney & Weyand 851,579 
Washboard, A. Weiss . . . . . . . . . . . . . . . . . . . .  851,110 

Settee and berth, combined, G. S. Sherman. 851,565 Washboard. S. B. Cook . . . . . . . • . . . . . . . . . .  851,497 
Sewed articles, hem for . F. W. Beals . . . . .  850,896 Washer. See Dish washer. 
Sewing machine, G. Fischer . . . . . . . . . . . . . . .  851, 082 Washing machine, C. Stoner . . . . • . . • . . . • • •  
Sewing macbinc attachment, J. E. Strong . . 851,186 Water closet ventilator, L. H. Pleinsl • . . • • . . •  
Sewing machine, drop head, Ii". P. Huyck . .  851,422 Water heater, T. A. Shoemaker . . . . . . . . . . • •  
Sewing machine presser foot lifting mechan- Water purifying apparatus, J. F. Chase . . . •  

ism, J. M. Merrow . . . . . . . . . . . . . . . . . . . .  851,427 Water supply and drainage apparatus, 
Sewing machine ruffier. H. M. Greist. . . . . .  851,232 Nevius & Barton . . . . . . . . . . • • • • • • • . • . . •  
Sewing machines, loop opener and spreader Water tube boiler, J. F. Senter . • . • . . • • • • . • •  

for, C. Pedersen . . . . . . . . . . . . . . . . . . . . . . .  850,963 Wave motor, J. W. Neal . . . . . . . . . . . . . . . . .  . 

851,453 
851,314 
851,183 
851, 160 

851,100 
851,257 
851,549 

Shaft revers1ing mechanism, power, J. W. Weighing mechanism, automatic, A. S. 
Burkett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  850,99;; Crocker . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . .  851,223 

Shafting, machine for producing finished, Well bailing operating mechanism, D. B. 
W. J. Muncaster . . . . . . . . . . . . . . . . . . . . . . 851, 547 Whitehill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  850,987 Sharpener, lawn mower, Goforth & Sheets. 850,922 Wells, means for operating rod lines for oil, 

Sharpening tool for lawn mowers, Aston & J. Heid . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . .  851,104 
Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851,053 Wheel, H. T. Hansen . . . . . . . . . . . . . . . . . . . .  851,234 

Sheet metal vessel drawing machine, E. Whee], J. Stuart . . . . . . . . . . . . . . . . . . . . . . .  851,326 
H. Sloman . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,630 Wheel, J. W. Meixell, reissue . . . . . . . . . . . .  12,636 

Ship cleaning apparatus, O. E. Arnold . . . . .  851 , 1 1 1  Wheel rim, O. Svanstrom . . . . . . . . . . . . . . . .  851,208 
Ship cleaning device, R. B. Crump . . . . . . . . 851,072 Wheel support. pneumatic, G. W. Bell . . . .  851,393 
Ship'S plate, J. Craig . . . . . . . . . . .  . ' . . . . . • . . . •  851 ,069 Wigs in place, securing, W. Sleicher . . . . . .  851,384 Shock loader, J. H. N. Niemann . . . . . . . . . .  851,2003 Winding frame, G. P. J. Stivers . . . . . . . . . . 851,144 Shoulder braces, Craw & Miller . • . . . • . . . . . .  851,070 Window frame, E. Bauer . . . . . . . . . . . . . . . . . .  851,271 
Sidewalk light, C. H. ROsSI . . . . . . . . . . . . . . . . 850,970 Window screen, safety, M. G. Crosby . . . . • .  851,498 
Sign, advertiSing, J. M. & H. R. Dennis . .  851,074 Wire stretcher, P. L. Martin . . • • . . . . . . . . . • . •  851, 178 
Signal apparatus, E. D. Malan . . . . . . . . . . . . . 851,362 Wire stretcher, F. H. Lamb . . . . . . . . . . . . . .  851,529 
Signaling by light rays, W. Churchill . . . . . .  851,495 Wire winding apparatus, J. H. Brown . . . . .  850,993 
Signaling system, wireless, E. Eisenstein . .  851,621 Wrapping machine, M. H. Ballard . . . . . . . . .  851,214 Silo, F. E. Hudson . . . . . . . . . . . . . . . . . . . . . . . .  851,091 Wrench, M. Bovwn . . . . • . . . . . . . . . . . . . . . . .  850,900 
Siphon head, C. Walter . . . . . . . . . . . . . . . . . . . .  851,459 Wrench, H. E. Morrill . . . . . . . . . . . . . . . . . . .  851,428 Skirt trimmer, H. R. Shafer . . . . . . . . . . . . . . .  851,383 Wrench, J. C. McQuilkin . . . • . . . . . . . . . . . . . . 851,548 Sled rutter, logging, E. Doyle . . . . . . . . . . . . .  851,199 Wrench, J. F. Tiner . . . . . . . . . . . . . . . . . . . . . 851,610 
Sleigh knee, Barton & Huckstead . . . . . . . . . .  850,893 Wrenches, socket piece for, W. H. Cowell . .  851,068 
Slitting and rewinding mechanism, F. & C. Yarn balling machine, Denisthorpe & Cham-

A. Meisel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,017 bers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  850,908 
Smoke arresting and consuming apparatus, Zinc and lead ores, treating, J. Thelberg • • .  851,187 

W. M. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . 851,333 
Snap hook, T. Nelson . . . . . . . . . . . . . . . . . . . . . .  851, 369 
Snap hook, swivel, G. Karrmann . • . . . . . • • . .  851,172 
Soldering iron, H. Berg . . .. . . . . . . . . . . . . . . . . .  850, 897 
Spark arrester, C. S. Chalfant. . . . . . . . . . . . .  851,494 
Spark coil, C. P. L. Noxon . . . . . . . . . . . . . . . .  851,027 
Sparking, mf�ans for preventing, F. W. 

Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 851,467 
Speed mechanism, variable, Goodner & 

Kendig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,129 
Spraying machine strainer, self-cleaning, J. 

D. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,388 
Spring terminal clip, J. Schade. Jr., reis,sue 1 2 , 642 
Spring wheel, W. O. Tubbs . . . . . . . . . . . . . • . .  851,572 
Stacker, hay, L. J. Lindsay . . . . . . . . . . . . . . .  851, 636 
Stacker, pneumatic, O. Holen . . . . . . . . . . . . • •  851,237 
Stair, J. Lea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,531 

DESIGNS. 

Badge or button. C. A. Whittaker . . . . . . . . . .  38,532 
Display booth, M. A. Singer . . • . • . . . . . . • • •  38,838 
Easel, photograph, H. C. ltter . . . . • . . . . . . .  38,535 
Radiator, E. Sjoden . . . . . . . . . . . . . . . .  38,539, 38,540 
Spoons, forks, or similar articles, handle for, 

G. M. Hallenbeck . . . . . . . . . . . . . . . . . . . . . .  38,533 
Spoons, forks, or similar articles, handle for, 

W. C. Bowlen . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Talking machine cabinet, O. E. Mertz . . . . .  . 
Talking machine cabinet, J. C. English . . • • .  

TRADE MARKS. 

38,534 
38,536 
38,537 

Stamp, check protector, T. S. Buck . . • • • • •  851,062 AbraSive cleanSing, polishing, and scouring 
Stave cutting machine, L. L. Frierson . . • . . •  851,412 preparation, Cudahy Packing Co . . . . • . . .  62,127 

,steam separator, G. Rothenbucher . . . . • • • . •  851,254 Agricultural machinery, certain parts of, 
Steam trap, automatic, W. Austin . . . • . . • • •  851,480 Henry & Allen . . . • . . . . . . . . . . . . . . . . • . . . .  62,197 
Steel, manufac ture of, R. A. Hadfield . • • • . •  851,233 Automobile, carriage, and wagon springs, Sup-
Steering appliance, D. C. Lewis . . . . . • • . • . .  851,534 plementary Spiral Spring Co. . . . . . . . . . .  62.161 
Steering mechanism, C. Berg . • . . . . . . . . . . • •  851,394 Bagging, American Manufacturing Co . . . . . . . .  62,166 
Still" J. H. Ullrick . . . . . . . . . . . . . • • . . • • • • • •  851,045 Bakery products and cereal foods, certain, 
Stock fountain, W. M. Hotze . • . . • • • • . . • • • •  851,168 Johnson Educator Food Co . . . . . . . . . . . . . .  62,186 
Stoker, mechanical. L_ Friilpz . . • • • • • • • • • • •  850,919 Baking powder, Grand Union Tea Co . . . . . 62,220 
Stove, B. W. Dodson . . . • . . . . . . • • . . • • • • • • • .  851,280 Batteries, dry, National Carbon Co • • • • • • . . . .  62, 178 

�ig;:, ��at����
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Stovepipe joint, S. T. Mickey . . . . . . . . . . . . . .  851,298 Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,204 
Strainer and siftcr, M. P. Hoffman . . . . . . .  850,931 Beer, Muncie Brewing Co. . . . . . . . . . . . . . . . .  62,208 
Street or station indicator, Beach & Gier- Beverages, certain non-alcoholic, P. Setzler 

ding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851,215 & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,�99 
Street or station indicator, H. E. Beach • • •  851,216 Bicycle crank hangers, Great Western Manu­
Stropping machine, E. C. Shaver . . . . • • . . . .  850,974 facturing Co . . . . . . . . . . . . . • . . . . . . . . . . . . .  
Stuffing box, J. B. Willings . . . . . . . . . . . . . . .  851,147 Bitters, Bay View Wine Co. . . . . . . . . . . . . . .  . 
Stump puller, J. L. Jones . • . . . • . . . • • . • • • • •  851,521 Bitters, A. Breslauer Co. . . . . . . . . . . . . . . . . .  . 
Sucker rod, R. Chadwick . . . . . • . . . • • . . . • . . • •  851 , 1 1 8  Boots and shoes, leather, Bay State Shoe 

62, 152 
62,216 
62, 235 

Surfacing tool, E. Hodgson . . . . . . . . . . . • • • • •  851,518 & Leather Co . • . . . . . . . . . . . . . . . . . . . . . . . . .  62,125 
Sway bar fastener, W. L. Owens . . . . . . . . . .  851, 1 02  Boots and shoes, leather, Dixon Bartlett 
Switch throwing device, Fisher & Evarts . .  851,508 Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tack saving and assorting device, G. H. Boots and shoes, leather, Locke Shoe Co . . .  . 

Elmasian . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,079 Boots and shoeo, leather, W. Read & Sons . .  
Talking machine, E. T. Palmer . . • • • • • • • • • •  851, 3 1 1  Candies, pulling, Stern & Saalberg Co . . . . .  . 
Tank. See Flushing tank. Candy and chewing gum, Manufacturing Co. 

62, 1 3 1  
62,134 
62, 137 
62,179 

Tapping machine taps, device for placing of America . . . . . . . . . . . . . . . . . . . . .  62,187, 62,188 
and retaining, C. W. Gitbs . . . . . . . . . . . .  851,623 Cement, rubber, Alfred Hale Rubber Co . . . .  62,142 

Tapping mains, connection for, P. Eley . . .  850,915 Chocolates, J. G. McDonald Candy Co . . . . . . . .  62,184 
Telautograph, A. Rorn . . . . . . . . . . . . . . . . . . . . 851 , 1 74' Clothes lines, cotton, Cleveland Mill and 
felegraphy, automatic, Crehore & Squier . . .  851,071 Power Co . • . . . . . . . . . . . . . . . . . . . . . .  62,146, 62,147 

Telegraphy, space, L. De Forest . . . . . . . . . . .  850,917 Clothing, certain, G. Bamberger & Co . . . . . .  62,143 
Tf'legraphy, transmitter for wireless, G. von Coffee, B. Fischer & Co . . . . . . . . . . . . . . . . . . . . .  62,171 

Arco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851,336 Coffee, Dayton Spice Mills Co. . .  . . . . . . . . . .  62,217 
Tele(Jhone apparatus, line selector of inter- Coffee, roasted, Fort Smith Commission Co . . .  62,172 

communication, F. Walloch . . . . . . . . . . . .  851,266 Cold cure, F. E. Schmauser . . . . . . . . . . . . . . . .  62,211 
Telephone meter, N. H. Holland . . . . . . . . . . .  851,090 Cordial, Societe Anonyme de la Grande Dis· 
Tel(>phone system, party line, '-"·F. Vollmer . .  851 ,458 • tillerie E. Cusenier Fils Aine et Com-
Telf�pbone transmitter, S. C. Houghton . . . . .  851,355 pagnie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,200 
Telf'phone trunking system, W. W. Dean . •  851,500 Cork pullers, certain, A. P. Watt . . . . . . . . . .  62,163 
Tennis court marker, W. A. Johnson . . . . . .  850,936 Cotton fabrit's, mercerized woven, Shields, 
Tenoning machine, C. M. McClune . . . . . . . . .  851,302 Stone & Co . . . . . . . . . . . . . . . . . . . . • • • . . . . . .  62,160 
Tf'ntering machine clamp. H. W. Honeyman 850,932 Cotton piece goods and blankets, Nashua 
Ticker tag. ',r. II. O' Brien . . . . . . . . . . . . . . . .  851 , 1 01 Manufacturing Co . . . . . . . . . . . . . . . . . . . . . . .  62,158 
Ticket or tag, T. H. O'Brien . . . . . . .  851 , 1 ::;8, 851 , 1::;9 Cotton piece goods and blankets, Indian Head 
Tickets, means for checking the sale of I Mills of Alabama . . . . . . . . . . • • . . . . . . . . . . . 62,198 

railway and other, H. J. Muller . . . . . . .  850,950 Dolls, Gen. Borgfeldt & Co . . . . . . . . . . . . . . . .  62,151 

SORE T H ROAT 
To prove the Efficiency of 

Hydro%one 
to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to anyone mentioning this paper 
alld sending 10 cents to pay postage 
and packing. Hydrozone is a harm­
less germicide, indorsed and success­
fully used by leading physicians. Not 
genuine without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug­
gists. 

q�. �� 
Dept. V. 63 Prince Street. New York 

SKIDOO! 
M A R I N E  E N G I N E  

and on earth. 
or 14 to 20 ft. with load, 6 to 10 miles per hour. Reversible. easy to install and operate. 

unfailing endurance powers, economical and safe, cannot back·fire. Bold Und('r Five Year GUA.rantee. 
BeUe Isle Motor Co.; Dept. 18, Detroit, Mich. 

GAS ENGINE DETAILti.--A VALUA· 
ble and fully illustrated article on this subject is con­
tained in SUPPLEMENT No. 1 292. Price 10 cents. ]'or 
13ale by Munn & Co. and all newsdealers. 

AT TE N T I O N 
Owing to Clerical Error our Advertisement 

of April 20th was a re�tition of our March 
23d advertisement. The following should 
have appeared. 

Talk 

Capacity 
Strength 
Simplicity 
Superiority 

,Thc1 Wotlman Bla.me. Hi .. Tool. The'Good Wortman Appreciatedbc" Va1lIe -Of �GoocL,()IlI;{and . Kell. 'litem Shaut. 
This is a page from our Booklet. 

One cent will bring the balance. 

Drop us a Postal. 

We want Good Agents. 

The biggest money maker ever 
offered. 

RAPID TOOL WORKS 
909 Stock Exchange Building 

CHICAGO 



Scientific America.n 

LLGIN 
Watch 

Satisfaction 
The entire satisfaction of the 

millions who are carrying ELGIN 
WATCHES has given the ELGIN 
that proud distinction-" Standard of 
the World." It makes no difference 
what grade ELGIN you buy. you 
have a watch that. dollar for dollar. 
has no equal. 

The G. M. W H EE L E R  Grade 
ELG IN -a popular priced. seventeen 
jeweled. finely adjusted. accurate 
timekeeper-is "The Watch That'S )'fade for the 'l1ajority. " and can be 
had in stylish thin models and sizes 
so suitable for men'. and boys' use. 

E L G I N  W A T C H E S  of equal 
grade. for ladies. at moderate prices. 
Ask your jeweler. 

ELCIN NATIONAL WATCH.
_
CO., 

Elgin, III. 

Every reader 0 f the SCIENTIFIC AMERICAN should also 
be a reader of 

Technical Literature 
A .Jlonthly Upyj(,w of Current Te�hni('llJ Puhlieations 

a large 64-page 111ustrated journal g-iving- its readers, in 
more or less condensed f orm, the BEST literary material of 
generalinterest appearing 1n the current techmcal publica­
tions of America and Europe, as well as much valuable in­
formation found in daily papers, trade pamphlets. society 
proceedings. speecbes and lectures. etc. The 

"Index to Articles in Curre: .t Technical Periodicals" 
gives a classIfied descriptive listing of all the articles of Im­
portance appearing in the current technical press, brought 
down to the first of  the month of  issue. 

" An indispensable publication for engl­
neers and other techmcal men, and one of 
the most mstructive ever publlshed for general 
readt"rs who wish to keep In touch WIth 
modern mdustrial progress.' > 

SUBSCRIPTION RATES $2.00 a Year. Single Copies, 20 Cents 

Special Offers to Readers of the Scientific American.-As 
a trial subscription we will send you TECHNICAL LIT­
ERATURE for two months for 25 CENTS with a low rate 
in combination with a special Premium Book Offer for the 
continuance of the subscription. 

Send your quarter to-day and get the current numbers. 

TECHNICAL LITERATURE. 19 S, Z20 Broadway. New York 

Drilling machines and borillg apllaratns and 
parts thereof, Buda Foundry & 1I1anufac-
turillg Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (l� , l H  

Felt rooting', Collins lI:1niware C o  . . . . . . . . . . . G2 ,148 
Ii" e l t  rooting, really rH'('pUl'{'d, Roofbestos 

Manufacturing Co . . . . • . . . . . . . . . . . . . . . . . .  62,159 
E'cnce, w i n' ,  Adv(;llH'{� Fenee Co . . . . . . . . . . . . . .  ii2. 1!t2 
Fingf'l' nail polishing IH'Pll:ll'atioll, Al1dl'e1 

Sehauh & Pioso . . . . . . . . . . . . . . . . . . . . . .  . 
1<'1('111", \vht'at, Huegely Milling Company . . . .  . 
Flour, \vheat, B. .J. Rothwell . . . . . . . . . . . . . .  . 

(;:l.20:� 
():!,1 S;; 
62,1SD 

Food pH'para 1 ion, certain, Callard Ste\vart 
and Watt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62, I N I  

F o o d  PI'Of illctK, certain, 11. J. Heinz C o  . . . . . . 62,182 
Foods, medicated stock, Dr. Hess & Clark 

G2,20G, 
Foods, prepared stock, .\. Burt & Co . . . . . .  . 
Fuses, Coast Manufacturing & Supply Co . .  . 
Uermieidal agent, alkaline deodorizing and 

G2,207 
62,ISO 62,195 

lIon-irritating, United States Dental 
Chemical Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  62,2 1 2  

Germicide, disinfpet:l n 1 ,  a n d  antiseptic 
preparations, Star Trading Company . •  , .  62,226 Gin, Cornil lg and Company . . . . . . . . . . . . . . . . 62,149 

Hair tonics and scalp applications, F. 
Rizza . . . . . . " 

TJ:IlIl. deviled, \Villialll U ndenvood Company . 
Hams and bacon, l\10sby & Cardozo . . . . . . . .  . Hose supporters· anJ suspenders, combina-

tion, Wolverine Suspender Co . . . . . . . . .  . 
Ice cream, Mazetta Mfg. Co . . . . . . . . . . . . . . .  . 
Jpllies, S. B. Stone . . . . . . . . . . . . . . . . . . . . . . . 
Je,velry, cf'rtain, R. M. Horton . . . . . . . . . . . . .  . 
Kid, mat, Petersburg Leather Company . . . . .  . 
Knit garments, certain, vVright & DU-

G2.225 
62, 191 
62 , 177 
62.202 
H:l,:l2:� 
62 ,190 
62,175 
62,234 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  62,164 
Lamps, incandescent electric, Sweeten-Cros-

sail Electric Company . . . . . . . . . . . . . . . . .  . 
Lard, John C. Roth Packing Co . . . . . . . . . . .  . 
Ll'aci, ,vhite, National Lf'ad Company . . . . . .  . 
L('utilPr manufdctures, certain, Mark Cross 

62,201 
62,185 
62 , 1 :W 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;2.2:;:1 
Leather, shoe, C. E. Lappe . . . . . . . . . . . . . . . . . .  62,133 
Malt f'xtract, Fortune Bros. Brewing Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62,ID6 
�latchf's, Jonkopings och Vulcans Tand-

stil'l{sfahriksaktieholag- . . . . . . . . . . . . . . . . .  62,155 
Medicines, certain, W. It. Warner & Co . . . . . . 62,214 
Metal and glass cleaner and polisher, P. J. 

Bertucci . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62,126 
Metal manufactures, certain, Imperial Bit & 

Snap Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,154 
Oils and greases, lubricating, Citizens' 

1Yhnlpsale Supply Co. . . . . . . . . . . . . . . . . .  62 J 145 
Paper bags, wl'apping" paper alJ(l paper 

boards, Union Bag and Paper Company . ti2,1-l1 

I Pastes or lotiolH-1. farial or complexion, De 
Jean Perfumery Company . . . . . . . . . . . . . . 62,218 

I'a VL1£!" and rooiing material, Apfel & 
perf���s�st

"T�;l : . B'. ' 'Rik�� . &; . S��· 'C��p'��y: : ��:Jg� 
Periodical, monthly, David C. Cook Pub-

lishillg Company . . . . . . . . . .  . 62,128 
Periodicals, semimonthly, R(�view Publishing 

Company . . . . . . . . . . . . . . . . . . . . . . 62,237, 62,2�8 
Pickles, mustard, catsup, etc., i\. Fazzio . . . .  62,170 
Pills and headache tablets, J. L. Ward 

Medicine Company . . . . . . . . . . . . . . . . . . . . . 62,213 
Pills for diseases- of the blood and 1J('I"Vl'S, 

W. T. Hanson Co . . . . . . . . . . . . .  62,22D to H2,2:n 
Pipes, Reiss Bros. & Co. . . . . . .  ()2. 138, 62,13D 
Plows, harrows, and cultivators, Hartig 

Becker Plow Co. . . . . . . . . . . . . . . . . . . . . . . .  62,153 
Portraits and photographs, Dixie Portrait & 

Frame Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,120 
Powder and paste, tooth, l'el'Oxidcnt Manu-

facturing Company . . . . . . . . . . . . . . . . . . . . . 62,209 
Powder, explosive, E. 1. du Pont Company . .  62,168 
Powder, , gun, E. 1. du Pont Company . . . . . . . .  62,169 
Powder, tooth and talcum, R. E. Desmond . . 62,219 
Punch, arrac, Axel Bagge & Co . . . . . . . . . . . . . G2, 1 �4 
Remedy for asthma, Duff & Shade . . . . . . . . . . . . 62,236 
Remedy for cprtain diseases, Pep sol Chemi-eal Company . . . . . . . . . . . . . . . . . . . . . . . . . . . 62,244 ReInedy for lung awl throat diseases, Varoma 

l\fpdical Compnny " . . . . . . . . . . . . . . . . . . . . .  62,228 
l{ivPt�, Talilltoll  ltivet COlliVtlHY . . . . . . . . . . . .  G2,lG2 
Saddles, harness, bridles, and horse collars, 

Graf-Morsbach Company . . . . . . . . . . . . . . . 62.1R2 
Shade cloths. window, Jay C. Wemple C o . . . .  62,176 
Hhampoo, cold and massage creams, egg, N. Lopard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62,222 
Shampoo compounds and hair tonics, Porcela 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,210 
Shoes and slippers, leather, Dixon Bartlett 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62,130 
Shoes, leather, Sachs Shoe Mfg. Co . . . . . . . . . .  62, 1 4 0  
Steelware, enameled, Geo. Borgfeldt & Co . . . .  62,150 
Stockings, A. L. Brown . . . . . . . . . . . . . . . . . . . . 62. 1 67 
Stoves, burners, and ovens, gas, oil, and 

vapor, American Stove Company . . . . . . . .  62, 2 1 5  
T e a ,  regulating, D. Kantor . . . . . . . . . . . . . . . . . .  62,221 
Toilet preparations, c('rtain. ]"'", Harnisch . . . .  62j205 
Vegetable m aterials, certain, Marden, Orth & 

Hastings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Whisl{y, C. Kraemer . . . . . . . . . . . . . . . . . . . . . .  . 
Whis,ky, A. H. Gellenbeck • . . . . . . . . . . . . . . . .  
Whisky, Gnet & Senac . . . . . . . . . . . . . . . . . . . .  . 
'Whisky, Straus, Gunst & Co . . . . . . . . . . . . . . .  . 

LABELS. 

"Airopine, " for a medicinal paste, S.  I. 

62,135 
62,156 
62,173 
62,174 
62,227 

IIenderson . • • • . • • • . . . . . . . . . . . . . . . . . . . . .  13,495 
"AItbrau, "  for beer, W. Bender, Jr . . . . . . . .  13,491 
"Davis' Old Indian Cure," for a medicine, 

W. H. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . .  13, 498 
"Dustdown , "  for powder to clean carpets, 

ELECTRICITY rugs, and floors, J. B. Fitch . . . . . . . . . . . .  13, 502 "Hybroslona Mixture," for a medicine, R. 
W. Culver . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  13,497 

~ 
Oldest and best school in the world teaching ELEC'I'ICITY ex­clusively. Coure complete 

IN ONE YEAR 
Students actually construct Dyna­mOB, Motors and electrical instru­ments. Graduates hold good posi­tions. I5th year opens Sept.25. Send . for free catalog w Bliss Electrical 

.school, 214 a Street. N. W., Washington, D. C. 

"King of Bitter Sweets," for candy, Ameri- I 
can Candy Company . . . . . . . . . . . . . . . . . . . .  13,485 "Las Dos Nacioncs," for cigars, Las Dos 
Naciones Cigar Co . . . . . . . . . . . . . . . . . . . . . •  13,486 "Mi Novia, "  for eigars, Park & r.l.�iIford, 

13, 487, 13,488 
"People's," for eigarettf's, Ph. Kasst'I Co . .  13,489 
"Phillips' Great 'Vahoo," for medicine, L. Z. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,496 
"Queen Alexandrias of Judea," for cold 

cream, J. L. De Zeabault and Co . . . . . . . •  13,494 ------------------- - "Resinine , "  for a fire kindler, A Dacus . . . . .  13,501 

Th Ch ' f P f - "Schemm's Standard Dark Lager Beer, " for 

e Olce 0 a ro eSSlon bepI', P. A. Schemm . . . . . . . . . . . . . . . . . . . .  13,492 
"Schemm's Standard Light Lager Beer," for 

An address by President Southworth Bent free on ap� plication to the Recorder's Office, Meadville, Pa. 
THE MEADVILLE THEOLOGICAL SCHOOL 

trains men and women for the present day ministry. Founded 1844. No doctrinal tests. Generous beneftciarv and scholarship funds. Fellllwship for Htudy abroad yielding $810, awarded �nnual 1 tD a competent gradu­ate. Special lectureshIps. J\ :'lmber of the American Committee for Lectures on th History of Religions. 

TRADE MAqKS 
DESIGNS 

COPYRIGHTS &c. 
Anyone sending a sketch and description �y 

qu1ckly ascertain our opinion free whether. an 
invention is probably patentable. CommulllCa. 
tions strictlyconlldentutl. HANDBOOK on Patents 
Be��l:=8 ���:� ���g���oM����r�gc��t:;�lve 
special notice, without charge, in the 

Sti�ntifit Jlm�ritan. 
A bandsomely illustrated weekly. I,ar!'(est Clr. 
;��t;i��uO! �g�ttCj;$iitl�o\�Ub�:h n�:�d:8��� MUNN & CO.361BrOadway, New York 

Brancb Office. 626 11'  St.. Waebi1litoo,D.C. 

beer, P. A. Schemm . . . . . . . . . . . . . . . . . . . .  13 ,493 
"Schilling's Best," for coffee, A. Schilling 

and Company . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Up to Date," for soap, 1\1. S. Vanderbpck . .  
"Weilf'rs Genuine Michigan Shoes," for shoes, 

13,490 
13,499 

Weiler Bros . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 13,500 

PRINTS. 
"Erin and Expectation Backs, Congress Play­

ing Cards," for playing cards, United 
States, Playing Card Company . . . . . . . . .  . 

"It's a Biscuit �"'"lour," for flour, Washburn, 
Crosll'y Company . . . . . . . . . . . . . . . . . . . . . . .  . 

" 'Just Out' of a Mandy Lee , "  for incubators, 
.:\. CL Wade . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Lees Poultry Supplies," for lice kill PI', egg 
maker, gprm07.01H-', sprayers, A. G. Wade . 

"Mecca," for Cigarettes, S.  Anargyros . . . . . .  . HMen's and Boys' Appart�l," for men's and 
boys' apparel, H. C. Lytton . . . . . . . . . . . . .  . 

"Mozley Lemon Elixir," for lemon elixir, 
Mozley Lemon Elixir Co . . . . . . . . . . . . . . . .  . 

" Perry ' s  Fa shions for Spring ( Shl'l't No. 3 ) , "  
for men's sack suits, Pt�rry & Company . .  

"Use the Lee the Brooln \Vith the Guarantee , "  
f o r  brooms" Lee Broom & Duster Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Victor Checker BoaI'd, "  for talking ma-
chines, P. F. Collier & Son . . . . . . . . . . . . .  . 

1 ,973 
1,967 
1,970 
1 ,971 1 ,966 
1,969 
1 , 964 

1 ,968 

1,965 
1,972 

A printed copy (If the specification and drawing of any patent in th� foregoing list, or any patent in print issued �ince 1863, will be furnished from 
this office for lU cents, provided the name and number ot the patent desired and the date be �iven. Address Munn & Co., 361 Broadway, New York. 

Canadian ' patents may now be obtained by the in­ventors for any of the inventioIJS named in the tore· 
going 1I8t. For terms ond further particulars address Munn & Co., 361 Broadway, New York. 

An I nternational Car 
The Peerless i s  the result o f  the best that two continents have 

to offer in automobile designing, material and workmanship. 

This season we have added two more Peerless features : the 
drop fra�e, which by lowering the car's center of gravity with­
out decreasmg road clearance, adds to comfort and safety ; the 
new silico-manganese steel springs made by Lemoine, of France, 
the toughest, most resilient springs made--bar none. 

Its proven qualities of reliability and ewciency, refined lines and 
beautiful finish, with its luxurious appointments, make the Peer­
less a car in which you may tour America's roughest roads or glide 
along the streets of any European capital with equal satisfaction . .  

Write to-day f or our new catalo gue � 'P, ' 7  

wInch .fully descrwes the I907 Models. 

PEERLESS MOTOR CAR CO., 2447 Oakdale St., Cleveland, O. 
Member A. L. A. M. 

LET US B E  YOU R- FICTO RY 
WRITE FOR ESTIMATE ON ANY  AlfnCLE 

. , YOU' WANT MANUFACTURE£" _, STAMP�;I�E: ��D��E£ �����£,;WORK 
T H E  CLOBE M ACH I N E  .. STAMPINC,CO. '0.70 HiJmllton 8t.,·Clevelan'b, O. 

NOTICE TO CON TRACTORS. 

SEALED PROPOSALS, suitably endorsed on envel. ope, for Re-arrangement of Heatjng- System North and South �'mgs at �udson Rlver State Hospital, Poughkeepsle, N. Y .• wlll be received up to 3 o'clock P lI!' on W�dnesday, the Bth day of May, 1907, by the State Comm1sslOn III Lunacy at the CapitOl Albany N � when b!ds wil1 be opened and read pUhlicly. , . ., 

I DraWIngs and spec'Iftcations may be consulted and blank forms. of proposals obtained at the Hudson River State H01SPltal, Pougbkeepsie, N. Y .• or by application a� Cor.Iiss Engines, Brewers Contr.acts will be awarded to the 10west respo'Ilsibh; l-U� .. ·�· V .  '. t: 

to G. L. Heins, State ArchItect. CapitoL Albany N Y 
and." �ot�ler� Ma!cb1nerV• THE VlT/r�� I and rehable l}idders unless the bids exceed the amount • .. , M .F (;.{. <- 0 •. 899 Chnton St., Milwaukee. W18. of,funds ayall!lble therefor. in which case the right to reJect an b1ds 18 reserved. . 

MODELS & EXPE R I M E N TA L  WOR K .  , T .  E. M�G�R�, 
Inventions deveioped. Special !\1achinery. D t d '  Alb NSiC Y1 St�t2e2Comm1881On In Lunacy. 

E. V. BAILLARO. 24 Frankfort Street. New York. a e .  any, . ., April , 19U7. 

RUBBER. 
Expert Manufacturers Fine Jobbing Work 

PARKER. STEARNS & CO .. 228.229 South Street. New York 

M R . I N V E N T O R  
Send us your models ar drawings for our lowest prlces. 
We can develop. perfect 01 manufacture )our invention. 

MONARCH TOOL CO., IZ8 O""ra Place, Cincinnati. O. 

'MODEL'S!CHICAGO MODEL WORKS • 
17.9E. IvfAO/SONS"CHICAGO, IL L 

'ESTABLISHED 1867 WRITE FOt< i;A",. ... LOGU£ OF MODEL S \J P P U  E,;S 

Specialties & Patents Boughtand SOld 
.lmel"iean Commerce & Speeialty Co., Inc., 9 5 Dearborn St., Chicago 

Experimental & Model Work 
Cir. &: advice free. Wm. Gardam & Son. 45-D1Rose St,N.Y �THE S C H Vli E R D T L. E  STAMP C O . STtEL STAM PS,  LloTTE:RS .5< FIG URES B R. I D G E P O RT C O N N .  

DRYING MACHINES Fo< all kind, of ",an. 
ular materials. S. E. 

Worrell,Haunibal,Mo. 

SALE OF PATENTS, 
;ro close the Estate Of Ralph R. Osgood. DeceaSed. Th� Alb�ny Trust Company, ]Jxecu or, will sell at pubhc aunhon at the auction rooms of Harry �immons Esq., No. 96 .State Street, Albany, N. Y., on May 11. 1907; 

:a��Y�er ���:10 1r6�ess: Patents on dredges and dredging �i::�;'1:J':.;'e":�':m
s
�? 1\'l1�pplied to spud of dredge; 

l�provement on 9redge to reinforce and reduce the weIght of and faCl)nat.e tbe manipulatiun of. dipper ... handle of an excavator; Patented, October 9, 1900. Improvement on dredge to positively control the movements of the di�perand dipper-handle or a dredge 
�i�:�tp:�etI�t��n���;meb����fl�fB8feration more e1Jec� 

Improve�ent o.n means of contrOlling the operation �� �!:-;ei-t�n�m�lPper and dipper-handle:;i; Patented Y?n provement on dredges whereon turntable is em­plo�ed for the purpose of swinging the load from side to sIde ; Patentf>d. September 9. 1902. Patel1t on friction brake which avoids the necessity (If lock!ng the actuating mecbanH3m, and whose holding powe� 1S m�de the same in either di.rection of the re­V01,UtlOll o� the wheel. Patented, June 2,'3, 1903. Eurther Improvements on means of controlling the g��8�V�jOO. of dipper-handle of dredge j Patented Decem-
3, 19o.�.

rovement on friction brak e; Patented February 
Improyement on dredg� or excavator to permit the excavation of hard.pan w1th least pOSSible strain on the parts of the machinery; Patented, February, 1904. Fur copies of par.ents and other particulars inquire of the Albany Trust Company, Executor Albany N Y Qr �� dall J. LeBoeuf. Counsel, Albany' Trust Company 

W H N R t to add when mak- Bmliling, Albany. N. Y. . e ave 0 en ing you Prices on Dies or Stamping. Ar u i . 
LARIMER llIFG. CO., Eola, Ill. (near Chicago) eJo�k? ���s��gJd�t���fn�� Model or Experimental 

MASON'S NEW PAT. WHIP HO IST WHAT WE. DO-HOW WE DO IT . .  h t d h . t "111 be sent to you on request for OutrIgger hOIsts. Fastert aD: Eleva ors, an O1S KNICKKJltBOCI{ER .lIACJlll\E WOR 
• 

direct from teams. Saves handlIng at le..;s e
�
xpense. 8-10.12 Jo .. e� Street. N ew York�8, Ine., 

Manfd. by VOI,NEY W. MASON & (,0 •• Inc • 
Providenee� R. I . •  U. 8. A. 

Removed to 132 Milk Street. 

I "'lHTO RS We manufacture META L SPE· 
CIALTIES of all kinds. to order; largestequlpm�nt; lowestpric. es. Send sampJe or model for low estimate and best expert adViceF R E E 

TilE EAGL E 'l'OOL (;OH H("pt . . \. ('incinnati, O. 

� Magical Apparatus. �-� Grand Book Catalogue. Over 700engraviJlgs 
26c,. Parlor Tricks Catalogue, free. 

MAR'1'lN KA & CO .. Mfrs .. 4�3 Sixth Ave., New York 

Ie I e gra P h Y ��:����j/;:�;h,�o��:�i�! 
$2 up. OMNIGRAPH 
CO •• Dept. 52, 39 (lort. 

, I"Rdt St •• New York. 

L EARN WATCHMAKING 
We teach it thoroughly in itS many months as it formerly took years. Does away with tedious appren­ticeship. Money earned while studying. Positions se­cured. ]Jasy terms. Send for catalog. 

ST. LOGl!; W ATCIIMAKING !;CIIOOL, St. LOBi_, Mo. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1  �3. Price 10 cents. For sale by MunD & Co. and all news_ dealers. Send for catalo�ue. 



Rubber Pump Valves 
For Cold and Hot Water, Oils, Adds, 
High Pressure Mine Service and for 
every pumping requirement. .:f, .:f, .:f, 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE P ACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECI A L TIES for any mechanical 
and commercial device. ,}I ,}I ,}I ,}I ,}I ,}I ,}I 

NEW 
PACKING 

YORK BELTING & 
COMPANY, Ltd. 

9t & 93 Chambers Street, New York 

CI;mtiiilO 
StatiOnaries, Portabl�Hoisters, Pumll­
ere. SaWing &tid Boat 0lIttIts, COlnIIiDIid Witb Dynamos. 

Gasoline. Gas, Kerosene. 
Sena !OP Cata!ogue. 

State Power Needs. 
CHARTER GAS ENGINE CO.,  Box 1 48, STERLI N G, ILL. 

Scalns Ail varieties at lOWeSt pncesA .Best ltallroad 
Track and 'Va�on or Stock Scales 'made. 
AlsO-looO useful artlcles. inCluding 8afe�. 
Sewing Machines, Bicycles, 'Tools. etc. Save MouU. Lists Free. CHICAGO SCALE co .. Cb,lcago. Ill. 

CRUDE· ASBESTOS 
DI R ECT FROM 'MI NES 

PREPARED I. H.  MARTIN, ASBESTOS FIBRE OFFICE, ST. PAUL BUII:.DlNG · 
for Manufacturers use 220 IVway, New Yorky 

Prism 
Field Glasses 

When you travel. 
sail. hUnt or attend tbe 
races a field glass is ""�"""i"""'-. indispensable. T h e  
P R I S M  glass is 
smaller, lighter. more 
powerful. Built on a 

plan. Get Catalog Before Buying, 

� LOMB OPTICAL CO, 
Rochester. N. Y. 

NEW YORK BosTON WASHINGTON 
CmCAGO SAN FRANCISCO 

THE DIAGRAPH 
(Trade Mal'k Registered) 

The Improved Stenci l  Cutting Machine 
Iaa savl�of90 percent in rour Ship. 

ping ��� a
m:��:�Hfb;'��ld���D1:ee 

illustrated booklet describing the 
Dlagraph and our H No Error " Sys­
tem of shipping goods. 

10 N. t���XI�frI!et�lalr.alo�is��·. S. A. 

lT PAYS BIG M t· p. t ��bli:W��h 0 Ion Ie ores 
NO EXPERIENCE NECESSARY 
as our instruction Book and 
"Business Guide" tells alL We 
tnrnisb Complete Outllta with 
Big Advertising Posters, etc. 
Humorous dramas brimful offun, 
travel, history, religion, temper­
ance work and songs illustrated. 
One man can do it. Aetonishing 
Opportunity in any locality for 
a man with a little money to show 
in churches, school houses, lodge 

halls. theatres. etc. Big profits 8&ch entertainment. Others 
do it. why not you? It's easy ; write to us and we'll tell you. 
bow. CataJogue free. . 
tUiUSEMENT SUPPLY co.. 467Gbemi",11 Bank Bld ... C8JGAoo. 

Perhaps You Want To Know 
\?�ft�r

in.ffo��.
O uJihfs P�I��'!,� 

cloth· bound Tool Catalogue No. 22 tells you all you need 
to know about every too] made 
with illustrations of each It ��t� � 6:$1.\)()U;:b��h ay��e:�lr::t 
back from tbe first $10.00 pur­
c h ase you make from us. Write 
for it to-dar. 

MONTGOMERY & CO. 

t 05 Fulton St., N. Y. City 

�\�1 ��M�@��fl.� 
Toledo Ohio,U 

""-.. 1 2 6  V u lcan Place 

# /JFl l r.  CO. \of Y Wean Iron Wor�5 

Scientific ADlerican 

A Mediutn Weight Touring Car 
Handsome Appearance, Stable Construction 
a n d  Sci e n t ifically Correct Design 

Including more distinctive and practically valuable 
features than ever before combined in one model. 

M oto r-4 cylinder vertical, 25-30 horse power. 
Clutch-The new Rambler balanced cone. Transmiss&cn-A special design ofthe progressive sliding type 

from which every unpleasant feature has· been eliminated. Final Drive-Propeller shaft with adjustable roller bearings. �ear -Rxle-Floating type with ball and roller bearings. 

These are but a few of the good points and an examination 
will convince you that it is the greatest proposition ever offered; 

Main Office and Factory� Kenosha, Wisconsin. 
Branches: 

Chicago, Milwaukee, Boston, Philadelphia, San Francisco •. 
New York Agency, 38-40 West 62nd Street. Repr-esentatives in all leading cities 

Thotnas B. J e:ff'ery ®.. COtnpany 

The 
only oil 
which can 
be r e li e d  
upon to take 
care of y o u r  
engine under all 
conditions is Mobil­
oil. Whatever the 
make of your automo­
bile or the kind of engine 
which propels it-there is a 
special grade of 

., JIG(J(J1tf MOBI LOIL 
for it. Mobiloil in its five different 

grades is scientific­
ally correct-its use 
completely eliminates all 
lubrication troubles. 

Send for booklet which 
tellsthe properoilf oryour 
automobile: It's fre e .  
Mobiloil is sold by dealers 
everywherein barrels and 
cans of varying capaci­
ties. Manufactured by 

III1CVVM OIL CO •• 
Ro.r:hester. N. Y. 

W H EN Y O U  
B U I L D  

use 
Concrete 

Blocks 
Make them your­
self. <\ a v e half 
tbe cost. We fur· 
nish instructions 
and equipment at 
small cost. 

P ET T YJ O H N  MACHINE 
�b:i:��p��H!ir�g����e�l��gRii��f��lll ���;;���. If�?lg: 
ing hallusomo. comfortable, d1Jrablo. \Vorth carefUl 
investigation. '\Yrite U'3 Ilnw. 
1.'H E  PETTY JOII:N CO., m.j S. Sixth RL, Terrii' Unutt'. Jnd. 

Model 24 
Price 

$2,000 

Solves the Reversing 
Problem. 

Gives absolute control of the 
motor· boat at a d times. 1 to 80 H. P.-$ 1 5  to $90. 

More made and soldthan al1 
other reverse Kears combined. 

Catalogue on request, 

GIES 8EAR COMPANY, Detroit, Mlch, 
----------------------------

Model G 
The Touring Car 
Without a Rival 

.$2, 000 

The high principles o f  honest work­
manship and the advanced ideas of 

design that have made C"dillac construc­
tion famous, find full expression il� Model 
G, a thoroughly dependable, powerful, 
four-cylinder car which brings to its 
owner every touring luxury enjoyed by 
those possessing the most expensive types. 

Examine it ; observe its long, rangy 
lines, the racy atmosphere a bout it, re­
flecting lots of spirit and "go" ; ride in 
it and note the feeling of security 
prompted by a wealth of hidden energy 
beneath you-then you will 
appreciate why 

MODEL G 
is without a peer among all cars of its 
clas�. Compare it in efficiency and 

! price with many cars co�ting twice as 
: much and you will find the chief differ­

ence at the money end. Wonderfully 
economical to maintain. 

Your nearest dealer will gladly de­
monstrate Model G or any of the other 
Cadillac Models. 

Model (j-20 h. P. 4·Cyllnder Tourlng Car ; $2,000 
(Described in Catalog (j-N) 

Modet .8- 30 h. p. 4·Cylinder Tourilll! Car ; $2,500 
(Described in Catalog H-N) 

'IIodel M�lo..b: -p<  4...-ger Car: $950 
(Descrlbm in '-talfJl1' M�f() MOdeIlr-IO Il. iCR;;n�b�ut ; . .  $800 

(Described in Catalog M--N) 

Prices F. O. B. Delrnit; lamps not included 
Send for Catatog Of car in whichyou are 

1.nterested. 
CADILLAC MOTOR CAR CO. 

Detroit, Mich. 
Member A .  L. A. M. 

The 
Perfection 
Power 
Block 
Machine 

Makes Hollow Concrete Building Blocks. Perfect form, 
uniform size and quality. Concrete accurately m eas_ 
ured, mixed by power under pressure over leO tons. 

11'u1l Details, List of Machines in Operation, 

on Application. 

PERFECTION BLOCK MACHINE CO. 

Over 20 sizes. 1� 
to 25 H. P. One, 
two and four cylin ... 
der, Two and four 
cyle. J u m p  and 
snap spark. 25.000 
e n  gi n e s running. 
Cafulog �-REE. 

PALME� BR.OS. 
Cos Cob, Conn. 

III.' ETIllrIPmfat • .A Tn.... C·g.8ISLYA IIlIl 
If· ,..HIIToBOW-.·· 4!'HICA60·IU,'g·iii" 

19 to �1 South £IUnton Street. 
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