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PROGRESS ON THE PANAMA CANAL. 

It is certainly good news to learn that progress on 
the Panama Canal has been so rapid that the Isthmian 
Canal Commission has thought wise to ask for about 
eight million dollars, in addition to the appropriations 
already made, in order that the present working force 
may be permitted to go ahead uninterruptedly at the 
high rate of speed which has characterized operations 
during the past few months. 

It will be remembered that in the preliminary esti
mates of the quantities of excavation and the time for 
completion of the canal. the engineers were agreed 
that the determining time-factor was the excavation 
of the great Culebra cut. It was agreed that whatever 
speed might be made in the construction of harbors, 
dams, locks, and other worl,s ineidental to the canal, 
the question of the date of Hnal completion wo'uld l1e 
determined solely by the speed with which the huge 
cutting could be made through the mountain divide. 

It seems. however, that t.he American steam shovel, 
which has now been installed in large numbers at the 
cut. i51 living nobly up to its reputation. and t hat the 
plan of excavation, including the arrangement of vari
ous levels and tracks worl,ed out by the late Chief 
Engineer Stevens, has proved so thoroughly adequate, 
that the time of completion of the cut is going to be 
vel'Y IT"'-I] shortened. This being the case, it is now 
recogniZed that the determining factor will he the 
huge dam and the equally stupendous canal locks at 
Gatvn; and now that the Culebra excavation is swing
in� along on a set routine, it is the purpose of the 
Commission to bend every effort to expediting the con
struction of the locks and dam. 

The Isthmian Canal Commission makes the public 
staiement that with the present fine organization, and 
at lbe pre�;ent rate of progress, the canal can be com
pleted more rapidly than by restraining expenditure 
within the appropriations which were made at the last 
sees1.on of Congress to continue the work until 1908. 
Th� work on the locks and dams on each terminus has 
been opened, and will be pushed vigorously during the 
year, while very little was expended at those places 
d\ulng the fiscal year which terminated June 30, 1907. 
The time of completion of the canal, says the Commis
sion. appears to depend now upon work at Gatun, 
rather than upon the work of excavation, which has 
hitherto been generally taken as the determining fea
hire. The progress in this direction has been faster 
than anticipated, and the appropriation made at the 
last session of Congress would not be sufficient to sup
pI,. the necessary plant to begin laying the concrete in 
th� locks and dams during the next fiscal year, 
although progress already made indicates that such a 
beginning is advisable. 

hi order to avoid reducing the force to keep within 
t1l.e expenditure already authorized for this fiscal year, 
the chairman of the Commission has recommended 
to the Secretary of War that the work be allowed to 
prooeed, and that Congress be appealed to at its next 
seBSion to make good any deficiency in the funds now 
a-lallable. If the funds requested are not provided, it 
will, of course, be necessary to reduce the rate of 
expenditure to keep within the appropriations on 
hand. About $8,000,000 in excess of the appropriabons 
already made could be used to advantage in pushing 
forward the work during the present year. 

The work on the locks and dams has now progressed 
to a point at which it is possible to see something 
of their form. Four steam shovels are digging out the 
site for the locks, and construction can be begun as 
soon as the excavation of the top lock of the flight is 
completed. The present indications are that the actual 
masonry work can be begun in about a year and a 
Jaalf's time. Two steam shovels are preparing the site 
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for the erection of the spillway works, which are to 
be built in elevated ground located at about the center 
of the big dam. Railroad trestles are being erected 
across the line that will mark the inside and outside 
boundaries of the dam, and from one of these, dirt 
trains are already at work dumping material upon 
the site of the dam. The Chagres River has been 
diverted from its main channel and dammed, this work 
being preparatory to the installation of the pipe-line 
dredges, with which the greater part of the dam will 
be constructed. It is expected that these dredges will 
be installed by the first of next year, by which time 
work will be in full swing as actively at Gatun as 
it now is at Culebn. 

It is gratifying to learn that suitable sand and rock 
for the big masonry locks have been located, and, what 
is of scarcely less importance, materials for the manu
facture of all the necessary cement have been located 
at the Isthmus. This gives the Commission a strong 
position on the cement question; although it is hoped 
that this material can be secured for such a reasonable 
price in the United States as to render it unnecessary 
for the government to take up its manufacture at the 
Isthmus. 

The general features and the design and details. not 
only of the Gatun, but also of the other locks through
out the Isthmus, have been determined upon and fully 
worked out, together with the general type and num
ber of lock gates to be used. The survey of the coun
try which will be inundated by the great -Gatun Lake 
has been completed, and all the contour lines estab
lished. The area of the lake has been a growing 
quantity during these pa'St few months, but it has now 
heen finally established at the high figure of 171 square 
miles. 

THE " AMERICA " CUP CHALLENGE. 

True lovers of yachting must surely regret. the ac· 
tioll of the :-.lew York Yacht Cluh in deClining to ac
('ept Sir Thomas Lipton's challenhe to race for the 
"America" cup with a 68-foot boat under the new 
rilles of the Xew York Yacht Club and must also con
cur with him that another contest under the old 
rules with exaggerated tYlles again imposes unneces
sary hardships on the challenger and compels him to 
send across the Atlantic, at considerable peril to its 
('rew. a lJOat which was never intended for so pro
tracted a voyage. The club's position in declining to 
accept a challenge for a contest with any but !lO-foot 
frealu, seems decidedly inconsistent with the pains 
which it took to formulate a ('ode of rules for the 
express purpose of producing a wholesome yacht. sea
worthy and yet fast. and capable. after a sE'ries of 
races, of being converted into a comfortable cruiser. 
The club's decision is all the more regrettable because 
the vessels built under the new rules are decided im
provements on their predecessors. 

Inasmuch as Sir Thomas has declared that he will 
not challenge under the old 1'I!les because Fife and 
Milne have expressed their unwillingness to out-"Sham
rock" the last "Shamrock," and inasmuch as the New 
York Yacht Club is not likely to recede ingloriously 
from its position, the prospects of future cup races are 
not over-bright. 

The effect of the club's decision will be deplorahle. 
Despite the number of our wealthy men, very few 
Americans can afford to construct and maintain a 
racing craft of the eccentric proportions of "Reliance." 
Sir Thomas Lipton has waited for some years before 
challenging again in order that some other contestant 
might have his chance at winning the "America" cup. 
He is at present the only man on the other side who 
seems able to gratify his yachting desire so far as 
cup races are concerned. If "America" cup races are 
to remain the sport of only the very wealthy, and if 
challengers are fewer and poorer than defenders, they 
must inevitably remain comparatively infrequent. 
Had the challenge for 68-footers been accepted, the 
conditions would have been changed, and for the bet
ter. At least half a dozen and perhaps a dozen men 
would have come forward with sound, seaworthy 
boats. The races of 1908 would have been the most 
memorable in the history of the most prized trophy 
in the world. 

••••• 
A PROPOSED HUDSON.FULTON CELEBRATION, 

'[n 1906 a commission was appointed by the Governor 
of New York State and the Mayor of New York to ar
range plans for a fitting celebration in honor of the 
man who first sailed up the Hudson, and the man who 
inaugurated the first steamboat service. A commit· 
tee appointed by this commission has just issued a 
number of suggestions as to the plan and scope of 
the exercises. 

The date selected, September 18 to September 2", 
1909, combines historical propriety and popular con· 
venience. Hudson reached his "farthest north" in 
the exploration of the river with the "Half Moon" on 
September 19, 1609, and started down stream on his 
return voyage on September 23. The days selected for 
the celebration therefore embrace the 300th anniver
sary of the culmination of his great voyage. While 
the epoch-marking first trip of Fulton's "Clermont" 

OCTOllER 5, 1907, 

was made in August, 1807, propriety is lent to its com
memoration in 1909, not only by the fact that Hud
son's and Fulton's achievements are indissolubly 
wedded to the same great water course, but also by 
the fact- that in 1809 the Legislature of the State of 
New York was so convinced of the practicability and 
value of I<'ulton's invention, that it granted him a 
monopoly of the navigation of the river. 

In addition to the usual religious services, recep
tions, riv('l' parade, illuminations, etc., the committee 
suggests a very practical dedication day, recomn1E'nd
ing that Thursday in Celebration 'Week be devoted to 
the dedication of parks and memorials along the Hud
son River; and that between now and then, the most 
earnest efforts be made to secure not only the great 
memorials lil,;e Inwood Hill Park, the Hudson Me
morial Bridge, the Verplanck's Point Park, the com
pletion of thE' Palisades Drive, etc., but also that the 
civic pride of various communities along the river be 
invoked to participate in like manner according to 
their means. 

• I.' ,.. 
TRANSATLANTIC WIRELESS TELEGRAPHY, 

The development of wireless telegraphy furnishes 
a good example of the detail-difficulty which so often 
hal'S progress when an invention is at an apparently 
worlmble stage. It is almost five years since congratu
latory messages were sent, from Cape Co,1 to Poldhu in 
Cornwall, to royal persons in Europe; and these werl.) 
followed by news messages. The good beginning did 
not continue. Wireless telegraphy was successfully 
installed on ocean-going steamships, but the wide 
stretch of the Atlantic could not be commercially 
bridged. The ]lerfection of detail has cost Mr. Mar
coni five years of earnest work. 

Many extravagant claims have been made in re
spect of wireless telegraphy. :V[r. Marconi has never 
indulged in this l11E'thod of exploitation, and so when 
he does make a statement, it may be accepted as th� 
conservative helipf of the man who knows most on 
the subject. He has just expressed his belief that 
when thesJ lines are printed commercial messages will 
he passing hetween Nova Scotia and Ireland. 

Xew stations have been E'rected. more powerful than 
the earlier ones. The American installation is on 
Cape Breton, the easterly poin t of X ova Scotia: th� 
European one at Clifden on the weRt of County Gal
way, Ireland. The grounds on which success is claimed 
have Ilot yet been fully made public. Bad weather 
will apparE'ntly be no obstacle. unless the masts and 
poles at the stations suffer physical damagE'. vVe have 
not heard whether messages will hI' confined to the 
dark hours-for in the past daylight has caused a de
cided loss of enE'rgy. And little is known about the 
clashing of wave frequencies. Unless a numbE'r of 
sending stations can he used simultaneously, SEnding 
messages which will he received by their own COI11-
plements across the Atlantic without in any way af
fecting other stations, the scope of the work will be 
limited. But the fact that Mr. Marconi, without in
dulging in detail. expresses confidence, allows a fair 
inference that these difficulties have in a certain meas
ure been overcome. 

For the present, messages will be sent in the Con
tinental Morse code; hut later the ordinary Morsl.) 
code may be adopted. The speed attainable is not at 
present as rapid as cable transmission, but. it will ex
ceed t"Venty words a minute. The price fixed for mE'S
sages is ten cents a word for ordinary messages and 
five cents a word for press messages. Later these prices 

. may be considerably cut. As the present cable rate is 
twenty-five cents a word between New York and Lon
don, the new system promises seriously to affect thl.l 
present cable companies. 

______ n_ ...... 
ALUMINIUM FOR ELECTRIC USES. 

Experiments have been made on the Continent with 
1 he use of aluminium wire for magnet coil for dynamos 
and similar purposes. but without any special insula
tion upon the wire. Instead of this a layer of oxide 
i� formed upon the wire which gives a fairly good in
sulation between the different turns. At the usual 
temperature, aluminium becomes covered with oxide 
when placed in water or steam, and this oxide is hy
drated. Commencing at 150 deg. C. (302 deg. F.), t.he 
water is driven off, and the oxide is quite anhydrous 
at 300 deg. C. (572 deg. F.). This gives a layer of 
alumina which has a good resistance. A coil of alum
inium wire is wound in the required form and is then 
Tllaced in water to receive the layer of oxide. The 
necessary heat for drying the coil is easily given by 
passing a current through it. When used in practice, 
the temperature of the coil should not rise too high_ 
It is found that the insulation will hold good, for 
low tensions at least, at a temperature below 450 deg. 
C. (842 deg. F.l on the average, counting 300 deg. C. 
(572 deg. F.) at the surface of the coil and 600 deg. C. 
11112 deg. F.) near the core. Such a coil will have an 

advantage over the usual coil in being of a smaller 
size, and the base wire gives a better radiation of 
heat. Owing to the lighter weight of such coils, they 
will be of 'value in the case of revolving parts, where 
they giVe a much lower centrifugal force 
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THE HEAVENS IN OCTOBER. 
BY HENRY NORRIS RUSSELL. PH.D. 

Daniel's comet, while still of considerable bright
ness, has by this time receded from us, and got almost 
behind the sun, so that it can only be seen in strong 
twilight just before sunrise. Its orbit appears to be 
very nearly parabolic, so that it will be a long time 
before it returns to the sun, if it does so at all. 

Large and conspicuous as this comet has been, com
pared with those of the last few years, it is only one 
of the second rank, by no means equal to the great 
comets of 1858 and 1882,  for example_ Its actu_l 
dimensions are, however, very considerable, as its tail 
was at times not less than 15 million miles in length. 
Comets are, in fact, the bulkiest members of the solar 
system ; but so far as we know, they are also probably 
the least massive. This has been proved in many 
cases by the fact that when a comet has passed very 
near a planet its attraction has not been great enough 
to influence the planet's motion to any appreciable 
degree. While the action of the planet on the comet 
may have altered the period of the latter by several 
weeks, the planet's own period has not been changed 
by so much as a single second ; and this proves that the 
planet's mass must have been at least 100,000 times 
as great as the comet's. We have, therefore, in a 
comet a quantity of mate-
rial very much less than 
enough to make a planet, 
spread through a volume 
far greater than the planet 
occupies. It is therefore 
clear that it must consist 
either of gases of small 
density, or of solid parti
cles, separated by empty 
spaces much larger than 
themselves. It is prob
able that both these hy
potheses are correct, for 
the spectra of c o m  e t s 
show that part of their 
light is reflected sunlight, 
such as solid bodies would, 
send us, and part comes 
from luminous gas-hydro
carbons-giving a series of 
b ri g h t bands identical 
with those shown by the 
light from the base of a 
candle flame or a Bunsen 
burner. 

We may therefore re
gard a comet as a swarm 
of loose particles, carrying 
with them more or less 
gas, which move together 
through empty space, sim
ply because there is no 
force acting to pull them 
apart, strong enough to 
overbalance their 0 w n 
very feeble gravitation. 

At"l1 O'Clock, Sept.6 
At 10� O'Clock, Sept.a 
'&'tl0 O'Clock: Sept.21 

Scientific Amerfcaft 

be 1/400 of the attraction ; 100 times as large in pro
portion as for the larger sphere. 

For a particle 1/40,000 of an inch in diameter the 
two forces would balance, and for smaller ones the 
repulsion would preponderate over the attraction. If  
the particle moves nearer to  the sun, or farther from 
it, the two faces are increased or diminished in the 
same ratio, and our conclusion will still be true_ 
While the sun exerts a powerful attraction on the 
large bodies circulating around it, this attraction is 
made much feebler, or even changed into repulsion 
for very small particles, by the pressure of sunlight. 

Comets' tails are therefore believed to consist of 
such very fine particles, which, while the main mass 
of the comet is approaching the sun, under the influ
ence of the latter's attraction, are repelled by light 
pressure, and so trail out behind, forming an ever
lengthening train directed away from the sun. This 
theory has been put to the test of exact numerical 
calculations, and is found to account not only for the 
shape and direction of the tail, but for the motions of 
its parts, in a very satisfactory way. 

THE HEAVENS. 

With the aid of our map, we may easily find the 
principal constellations. The Great Dipper is low in 
the northern sky. Above it is the Dragon, inclosing 

NIC,HT SKY: SE:PTEMBER & OCTOBE:A 

"b�( . a. "'v� ","SOUTHE RN � FISH 

is best visible about the time of his greatest elonga
tion on the 23d, when he sets about 6 P. M. and may 
be seen in the twilight. 

Venus is also an evening star, but is too near the 
sun to be well seen. 

Mars moves from Sagittarius into Capricornus dur
ing the month. He is conspicuous in the southwest in 
the early evening, remaining in sight until between 
10 and 11 o'clock. 

Jupiter is in Gemini, rising about midnight on the 
15th. 

Saturn is well visible, being just past opposition, 
and coming to the meridian at 11 P. M. at the begin
ning and 9 P. M. at the end of the month. His rinr;s 
are turned almost exactly edgewise to us, and the 
sun shines on the hidden side, so that only the thin 
edge is visible, and this only in the most powerful 
telescopes. 

Uranus is in Sagittarius, and is in quadrature on 
the 2d, crossing the meridian at 6 P. M. Neptune is 
in Gemini, almost exactly opposite him in the heavens, 
and is in quadrature on the 7th, southing at 6 A. M. 

THE MOON. 

New moon occurs at 5 A. M. on the 7th, first quarter 
at 5 A. M. on the 14th, full moon at 4 A. M. on the 
21st, and last quarter at 3 A. M. on the 29th. The 

At 9 O'Clock, Oet.1 
At 8� O'Clock, Oet.lS 
At 8 O'Clock: Oct.22 

moon is nearest us on the 
14th, and remotest on the 
28th. She is in conjunc
tion with Jupiter on the 
2d, Venus on the 7th, Mer
cury on the 8th, Uranus 
on the 13th, Mars on the 
15th, Saturn on the 18th, 
Neptune on the 2 7th, and 
Jupiter again on the 29th. 
The conjunctions w i t  h 
J u p i t  e r and Mars are 
rather close. 
P r i n c e t o n 

Observatory. 
University 

------�.�.�� .. �----
The French National 

How big the I a r g e r 
particles are we can only 
guess. They may be yards 
or even miles in diame
ter-for it would take 
over 500,000 bodies a mile 
in diameter to make up a 
swarm whose total mass 
was one-millionth p a r  t 
that of the earth. But 
some of them must be 
very much smaller, as is 
shown by the phenomena 

In the map, stars of the first magnitnde are eight-pointed; second magnitude, six-pointed: third magnitude, five-pointed, fonrth magnitude (& 
few). four-po inted ,  fifth magnitnde (very few), three-pointed, counting the points only as shown in the soltd outline, without the inter 

mediate lines signifying star rays. 

Congress of Interior Navi
gation was held at Bor
deaux this year. The sub
jects which were discussed 
were those which specially 
bore upon the questions of 
river and canal develop
ment and operation, with 
their relation to commerce 
and industry, with espe
cial reference to modern 
conditions and require
ments. There were seven 
general divisions of the 
subjects treated at the 
Co.ngress, and r e p  0 r t s 
upon each of these were 
presented by specialists. 
The following are some of 
the subjects of the differ
ent reports : Condition of 
the navigable systems of 
the country, compared 
with those of other Eu
ropean states. Construc
tion and operating meth
ods in use in France at 
present, referring specially 
to methods of equalizing 
the streams or canals, 
dams, locks, and other 
constructions, hauling ma-

of comets' tails_ The tail of a comet grows rapidly as 
it approaches the sun, and evidently consists of matter 
which has been thrown out from the nucleus, and 
expelled by some force. What force can we find which 
is competent to do thIs ? Recent studies have given 
us the answer : it is simply sunlight-

It seems very strange to think of sunlight as exert
ing pressure ; but it was long ago pointed out by the 
English physicist Maxwell that a surface upon which 
a beam of light falls is actually subject to a very 
small pressure, tending to drive it away from the 
source of light. The amount of this can be calculated 
from theoretical considerations, and comes out for full 
sunlight about three pounds per square mile of ex
posed surface. This is, of course, utterly negligible 
for all practical purposes. But for very small bodies 
it ceases to be so. For a ball of stone one inch in 
diameter at the earth's distance from the sun, the 
sun's attraction, due to its gravitation, is about 40,000 
times as great as the repulsion due to sunlight. But 
one 1/100 of an inch in diameter wlll weigh only one
millionth part as much as the first one, and will have 
a surface one ten-thousandth part as great. The force 
due to light pressure is proportional to the eXDosed 
surface, while that of gravitation varies as the weight. 
We therefore see that in this case the repulsion will 

the Little Bear in his coils. To the left, in the north
west, are the Northern Crown and Hercules, with the 
brilliant star Vega in the Lyre above them. The 
bright star farther south, in the Milky Way, is Altair, 
in the constellation of the Eagle. Low in the south
west, near setting, is Sagittarius the Archer, with the 
brilliant red planet Mars_ 

The bright star low in the south is Fomalhaut. The 
Sea Goat and the Water Bearer, above, are dull regions 
of the sky, but the latter contains the bright planet 
Saturn, which is about half way between Fomalhaut 
and the great square in Pegasus. 

In the southeast are the Fishes and the huge Whale_ 
The variable star Mira 0 in the latter constellation 
is beginning to brighten up toward the maximum, 
which is due in November. It will be interesting to 
see if it becomes as bright as it did last year, when 
it was for a short time brighter than any other star 
in the constellation except perhaps {j. 

Aries the Ram is due east, and Taurus the Bull is 
rising below him. Andromeda, Perseus, and Auriga 
the Charioteer extend northeast from Pegasus. Cassi
opeia, Cepheus, and Cygnus the Swan, which are all 
high up almost overhead, complete our brief survey. 

THE PLANETS. 

Mercury is evening star all through the month. He 

terial, canal-boats, etc. 
Use of streams from an agricultural standpoint and 
for transport, hydraulic plants, etc. Competition of 
navigable ways and railroads. Institutions for the 
promotion of boat construction. Best use of capital in 
connection with interior navigation. The Congress was 
held from the 18th to the 21st of July. 

Chemists have long tried to manufacture precious 
stones in their laboratories, but have only succeeded in 
producing oUE·-the ruby-on a commercially paying 
basis. Within the last month artificial sapphires have 
beeD announced, and some of them have reached New 
York from Paris. Hydrofluoric acid has no effect on 
the new sapphires_ The imitation, however. has a 
specific gravity considerably lower than that of the 
real sapphire, and is softer than it. Another differ
ence is that, while the natural stone refracts different 
colors brilliantly from different surfaces, the imita
tions do this only slightly, or not at all . 

Sapphires and rubies are the same in their con
stituents except as to coloring. Cobalt gives the red 
color to the artificial ruby, and the experimenters have 
been trying to get blue stones by using chrome. But 
the process which produced rubies has failed to yield 
sapphires. The foreign manufacturers have refused 
to say how the new imitations are made. 
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THE FIRST BRITISH lIIILITAIlY AIIlSmP. 
BY HAROLD ;1. SHEPSTON ... 

Following the example of France and Germany, 
Great Britain has equipped her army with an airship. 
It is the first that the British government has con
structed, and its recent successful flight will no doubt 
be the means of inducing the British War Office to 
build other aerial ships, and also to carry out 
experiments in that fascinating field-mechan
ical flight. 

Naturally, the construction of the airship 
was kept a secret, and it was only a few days 
before this new dirigible was drawn out of its 
shed on Farnborough Common, near Aldershot, 
for its first flight, that the general public 
learned through the press that the British War 
Office had not only taken up the question of 
dirigible balloons, but had actually built one. 
It has been named the "Nulli Secundus," and 
compared to the airships of France and Ger
many, there is certainly some appropriateness 
in the title. Although the public was not aware 
that within a few miles of the military town of 
Aldershot an airship was nearing completion, 
the "Nulli Secundus" has been some six years 
on the stocks. No doubt, too, she would not 
have been completed to-day had it not been 
for the efforts and energy of the American, Col. 
S. F.  Cody, well known as the inventor of man· 
lifting kites. Some months ago Col. Cody inter· 
ested the British War Office in his kites, and 
he has been exclusively engaged by them ever 
since. 

When he took up his quarters at Aldershot, 
he was shown the partially completed airship 
and the plans, and was asked to assist in its 
completion. When the writer inquired of this 
inventor what portion of the completed ship 
represented his handiwork, he replied: "I have 
certainly done some work upon it, particularly 
in connection with the framework, though I 
did not actually design it. I bought the engine 
for the government. I designed the engine-bed, 
the supports, and the devices for transmitting 
the power from the engine to the fore·shafts. 
in fact, I might add, the entire power-produc
ing section of the airship is of my design, and 
a great deal of it was made at the forge, lathe, 
and bench with my own hands. I designed all 
the aeroplanes or wings by which the ship is 
steered." Although no official details of the 
airship have been given out, many interesting 
particulars have already been gleaned, while the photo
graphs secured at the initial flight depict the leading 
characteristics of this, the first of Great Britain's 
aerial warships. The main gas-vessel resembles an 
enormous sausage, for it is cylindrical throughout, 
with the exception of the blunt semi-spherical ends. 
Over all it measures some 100 feet in length, while its 
diameter is about 30 feet, and its capacity for the 
hydrogen gas with which it 
is filled about 60,000 cubic 
feet. It  is made of gold-beat
er's skin, and in addition to 
the netting, which at present 
covers the entire gas-vessel, 
there are at equal intervals 
four broad silk bands which 
pass round it. By means of 
these silk bands and netting, 
a secure flxing is obtained to 
an upper framing, that serves 
to support the rudder as well 
as the parts that lie below. 

Suspended below the en
velope there are in all three 
distinct horizontal frame
works ; for at some little dis
tance below that already re
ferred to, is an intermediate 
elliptical grid made of tubing, 
which is held in place by a 
comparatively few diagonal 
and straight stays, of a much 
more substantial character 
than those which connect the 
envelope with the upper fram· 
ing, while the car proper is 
hung some few feet still 
lower. By this means a very 
rigid structure is provided, 
which occupies some thirty 
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feet 6 inches deep, it hangs centrally beneath the huge 
envelope, while forming part of its framework is a 
long girder of tubular construction above the gunwale, 
placed transversely to project on either side. It is 
this transverse girder which supports the two propel
lers by which the ship is propelled, and these propellers 
are driven from the motor by lone; belts running over 

ED VIEW 011' TXEAIBSlIIP, SHOWING THE PROPELLERS, 
RUDDER AND VANES. 

wire·spoked pulley wheels. As will be gathered from 
our illustrations, the motor is fixed high above the 
forward portion of the "canoe," with a regular auto· 
mobile radiator immediately in front of it, and with 
its wire-spoked flywheel on the rear end of the crank
shaft. The flywheel, therefore, lies practically across 
the center of the car, leaving the entire aft half of 
the "canoe" available for the three occupants. The 
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pedo shaped, are secured above on the intermediate 
framework already referred to. The two main exhaust 
pipes project downwardly and rearwardly, one on each 
side, looking, with the silencers in which they termi
nate, like huge antennre. 

From the envelope, the large filler tube is brought 
down to the stern of the car, and special arrange

mentS-including certain automatic devices
are made both for regulating the pressure in 
the envelope to suit requirements, and also for 
automatically preventing it from rising unduly 
at any time. Auxiliary wings and aeroplanes' 

are, moreover, features of great importance to 
the control of the ship, for not only have two 
large wings been fitted, one on either side
presumably to act to some extent as horizontal 
rudders-but other aeroplanes are, as already 
mentioned, arranged between the two upper 
frames. These side wings are hinged, so that 
they can be let down into a horizontal position 
when aloft, but can be swung up into the posi
tion shown in our illustrations when the ship 
is near the ground. As a matter of fact, these 
wings were removed during the second flight of 
the ship, but were carried and tested on the 
ship's first ascent. 

On its initial flights-for the airship made 
two distinct ascents on the day it was first 
taken from its shed-it carried three passen
gers. On the first journey it took aloft Col. 
Capper, who took the wheel ; Col. Cody, who 
looked after the machinery ; and Capt. W. A. 
King. The great dirigible balloon rose slowly 
until it reached a height of 150 feet, when the 
vessel was stopped by the ropes which held it. 
Seeing that everything was all right, Col. Cap
per shouted through the megaphone "Let go!" 
and the ship sailed away, for the first time in 
its life free from all connection with Mother 
Earth. Rising to a height of some 400 feet, it 
made a straight course of about half a mile 
and then made a complete sweep, all the while 
maneuvering about apparently under perfect 
control. After havipg been aloft for some 
twelve minutes, the driving belt of the fan 
broke, and although a small matter, which 
could have been rectified on the spot, it was 
considered desirable to descend. The airship 
descended safely, and was taken back to its 
shed. A fe:w hours later it was again brought 
out in the sunshine, and the second flight was 
accomplished, the passengers being Col. Capper, 

Col. Cody, and Mr. McWade. This ascent quickly came 
to an end, however. The ship had hardly reached a 
height of 200 feet when an attempt was made to turn 
her suddenly. Almost instantly the ship turned its 
nose downward, and with great swiftness shot ob· 
liquely toward the earth. The spectators, fearful of 
the consequences, were greatly alarmed, but the ship, 
though hitting the ground hard, rebounded, whicb 

lessened the blow. The only 
damage done was the bend· 
ing of some of the frame· 
work. This brought the trials 
to an end, and, all things con· 
sidered, the ascents were 
most satisfactory. 

Seen after the last ascent 
Col. Cody declared that the 
"Nulli Secundus" showed her 
capability of traveling from 
12 to 15 miles an hour in a 
dead calm. "Wben some im
provements are made," he de· 
clared, "we sball be able to 
do 25 miles and perhaps 30 
miles an hour. Of course, if 
the ship is navigated against 
the wind, the velocity of the 
wind must be deducted, and 
if the ship goes with tbe 
wind the speed is still fur
ther increased. For instance, 
if the ship went 25 miles an 
hour, she would actually 
travel 40 miles, if she fol· 
lowed in a 15-mile an hour 
wind." 

Undoubtedly the British 
airship compares very favor
ably with those possessed by 

THE FIRST BRITISH lIIILITARY AIRSRIP "NULLI BECUNDUS," the French and German 
feet between the envelope and 
the car. The rudder, which 
is of large size, projects out 

Length, 100 feet; diameter, 80 feet; hydrogen capacity, 60,000 cubic feet. 
armies, eacn of which pos
sesses two military dirigibles 
at the present time. France 

behind this framework, and the space between the 
upper and the intermediate framings is utilized for 
fixing a pair of superimposed canvas aeroplanes both 
fore and aft. A strong metal framework with a steel 
keel forms the car, this having been given the shape 
and general appearance of a canoe by the canvas cov
ering with which it is incased. Some 30 feet long by 2 

propellers are no less than 10 feet in diameter, and 
that is why the transverse framing which supports 
them is of as great a length as it is seen to be in one 
of the accompanying views. Each propeller has two 
blades, and is of very light construction. The engine 
is of the eight-cylinder V type, capable of developing 
over 50 horse-power, and its fuel tanks, which are tor-

has the "Lebaudy," built in 1905, and "La Patrie," 
built in 1906. The latter, in July last, accomplished a 
remarkable and sensational flight directly over Paris. 
It answered the helm easily, and traveled at a speed 
of 18 miles an hour against the wind. This airship is 
driven by means of two lateral propellers actuated by 
a 75-horsP'J;Jower Panhard motor. The car is so made 

© 1907 SCIENTIFIC AMERICAN, INC.



OcTOBER 5, 1907. 

as to facilitate packing and transport by rail. This 
airship cost $60,000 to build. 

Germany also has had successful results with the 
Parseval and Gross airships, and the Germans are 
now about to build .mother huge airship of the Zeppe· 
lin type. 

••••• 
SEA·GOING TORPEDO BOATS. 

The accompanying illustration of the torpedo·boat 
destroyer "Eden" should attract attention because it 
represents the latest evidence of a decided trend in 
the development of torpedo boats toward a vessel of 
considerable displacement and freeboard with ability 
to keep the seas in all weathers. The "Eden" is one 
of thirty-four sister vessels launched for the British 
government between 1903 and 1905.  As a class, they 
are from 220 to 225 feet in length, 23 %; feet beam, and 
draw 10 feet of water. There are slight variations 
among the thirty-four vessels as to dimensions and 
general particulars, the "Eden" being 220 feet long, 
23 feet beam, and 8 %,  feet draft. She is driven by 
Parsons turbines, operating six propellers, and with 
7,000 horse-power her mean speed is 25 % knots an 
hour. She carries one 12-pounder gun forward and 
five 6 -pounders aft and in broadside. She has two 
torpedo tubes, a coal capacity of 130 tons, and a 
complement of seventy officers and men. 

Now in the "Eden" class of boats, the hig� speed 
of the preceding class of seventy 30-k:lOt boats, built 
between 1896 and 1902 for the British navy, has been 
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this problem is of a rather complicated nature, there 
being three factors to be taken into account, namely, 
the hall itself, the auditors, and the speaker. 

As regards the infiuence of the hall, Dr. Marage, 
of Paris, by the aid of his talking siren described in 
these columns,· has ascertained that this will be 
satisfactory if there is no echo, and if the sound of 
resonance is of a duration sufficient to reinforce the 
original sound without interfering with the one fol
lowing. 

As to the auditors, the sense of hearing obviously 
is not developed with the same sharpness in all of 
them, while their actual physiological condition is 
likewise of some importance. 

As regards finally the orator himself, it is a known 
fact that certain voices are more far-reaching than 
others. The significance of this fact has not so f�r 
been known, and has been first elucidated by Dr. 
Marage, who, by the aid of his siren, has determined 
the energy required in order to be heard, by 'an ora
tor, according as the latter has a bass, baritone, pr 
tenor voice. 

As the energy of the sound is given by the product 
VH of the volume V of air escaping from the lungs of 
the orator by the pressure H to which the latter is 
subjected, these two quantities have to be determined. 
Now, as in an ordinary orator an accurate measure
ment is impracticable, Dr. Marage replaces the speaker 
by an artificial orator, his talking siren. 

By extensive experiments on acoustic sensitiveness, 
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voice, according to the hall, has sometimes to spend 
an energy nine times greater. 

The energy to be evolved by the orator obviously 
depends on the situation of the auditors, the amount 
of energy to be spent by a bass in order to be per
ceptible to the worst located auditors at the Trocadero 
being, for instance, 0.004, while an energy of 0.0003, 
that is "to say thirteen times less, will be sufficient 
for the first rows. However, these difficulties are 
partly compensated for by the fact that those audio 
tors whose sense of hearing is inferior to the normal 
generally prefer the first rows. 

As a practical rule, it may be said that in order to 
be heard in an unknown hall, the energy of the voice 
should be gradually augmented, till the orator him· 
self begins to perceive the sound of resonance ; if the 
energy be then reduced to some extent, the best pos· 
sible results will be obtained. 

Dr. Marage has later been able to experiment on 
two human subjects, one of whom had undergone a 
larynx amputation, his trachea communicating through 
a fiexible tube with a caoutchouc membrane fixed in 
the mouth to an artificial glottis. This tube was 
branched in such a way as to allow the pressure to 
be determined by means of a metallic manometer. 
The output of air and the number and duration of in· 
spiratlons were measured in the ordinary manner. 

The other subject had normal vocal chords and a 
tracheal canula. The latter b eing made to communi· 
cate with a manometer, would give constantly the 

A MODERN TYPE OF TORPEDO CRAFT, THE BRITISH SEA· GOING DESTROYER "EDEN." 

sacrificed in favor of seaworthiness, comfort, and coal 
capacity. The 30-knot boats were about 10 feet 
shorter, of from 2 to 3 feet less beam, and about 4 
feet less draft, and their displacement was 300 tons as 
compared with the 550 tons displacement of the 
"Eden" class. From our illustration it will be seen 
that the "Eden" carries a high forecastle deck, which 
extends aft to the conning tower, and it is upon this 
deck that the 12-pounder gun is mounted. She has 
a rather lofty bridge, a single signal mast, and two low 
funnels of large diameter. The other vessels of the 
class are generally similar in design, the main dif
ference being that fifteen of the boats are provided 
with four funnels instead of two. 

In the later ships, authorized from 1905 to 190 6, 
the tendency to increase the displacement is even 
more marked, but at the same time there is a return 
to the high speed of the boats of the '18 96 to 1 902 
period. Under this programme there are now being 
built five ocean-going turbine-driven torpedo boats of 
600 tons displacement and 33 knots speed, and one 
turbine-driven ocean-going torpedo boat of 800 tons 
displacement, 30,000 horse-power, and 36 knots speed. 

• ••• • 
The Amount oC Energy Con8umed In Speaking. 

BY DR. ALPRED GRADBNWITZ. 
An orator, when speaking in a hall, the acoustic 

qualities of which are unknown to him, is often un
certain as to the energy to be evolved in order to 
make himself heard by all his auditors. In fact, 

Dr. Marage has shown that the synthetical vowels 
OU, 0, and A ( or their English equivalents 00, 0, 
and A, as in father) when given out on the same 
note, F, for instance, which is shared by bass, b ari
tone, and tenor voices, will produce the same impres
sion on the ear of an auditor as a bass, bariton�, or 
tenor voice respectively ; it will thus be sufficient suc
cessively to produce these three vowels, ascertaining 
the minimum amount of energy required for making 
one of these sounds perceptible to an auditor placed 
at the different points of a hall. 

The results found by Marage are recorded in the 
following table, the average of six experiments being 
given for each of four halls, and the energy of the 
sound being the amount of kilogramme-meters per 
second : 

Halls. Bass. Baritone. Tenor. 
Trocadero . . . . . . • . . . . . . . .  0.001 4 0.00 012 0.000088 
Sorbonne Church . . . . . . . .  0.00 089 0 .0001 2 0.000088 
Academy of Medicine . . . . . 0. 0002 6 0.00009 0.0000 30 
Richelieu A.mphltheater . .  0.00015 0.00005 1 0.0000 21 

As 'inferred from this table, a bass voice is under 
a decided disadvantage, having to spend an amount 
of energy seven to sixteen times greater than a tenor. 
Baritone voices, while being intermediary between 
the bass and the tenor, are found to approach nearer 
the latter. As regards the various halls, a tenor has 
to give out four times more energy in the Trocadero 
than in the Richelieu Amphitheater, while a bass 
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pressure H of the air evolved during the talking pro· 
cess. 

Some of the main results obtained by Dr. Marage 
are recorded in the following : 

The air pressure, both in a natural and artificial 
larynx, will vary between 100 and 200 millimeters ; in 
enunciating the simple phrase, "bonjour, monsieur," 
the manometer will oscillate between 120 and 160. 

, As the vocal chords are of different lengths in men 
( 20 to 2 4  millimeters) and women ( 16 to 18 milli
meters) respectively, experiments were made in 
which the length of the vibrating portion of the mem
brane was gradually altered. 

In the case of a length of 24 millimeters, the mini
mum. energy required for causing these artificial vocal 
chords to vibrate was found to be 57 kilogramme
meters per hour, while in that of short membranes 
(18 millimeters) 14.4 kilogramme-meters was found 
to be sufficient. 

This accounts for the fact that women generally 
are tired far less by talking than men, and that chil
dren are able to talk the whole day without the least 
apparent fatigue. 

• •••• 
The North German Lloyd Steamship Company con· 

tradict the report that they intend building a boat 
several knots faster than the ·'Lusitania." Such a 
speed is impracticable in steamships , and moreover, 
the company has sufficient boats for present require
ments. 
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Transportat ion In Germany. 

We are so accustomed to the phrase "the Germans 
are the greatest commercial nation in the world," that 
we accept it with little or no hesitation. It is seldom 
even that we stop to give thought to the many factors 
entering into this superiority, or to consider in what 
particular phase German industrial conditions differ 
from ours. In fact, so far as physical conditions are 
concerned, Germany-the term is used in its larger 
colloquial sense--is no better off than is the United 
States. The manufacturing districts are nearly all 
situated at distances, grp""ter or less, from the coast, 
and whether dependent upon the "Hinterland" or upon 
foreign countries for crude materials, are under the 
disadvantage of an initial transportation charge. 
Their available mineral deposits are, perhaps, some
what more difficult to work than ours, so that in the 
main, their principal advantages are cheap carrying 
facilities over inland waterways and by rail. The 
importance that transp'lrtation plays can be seen from 
the fact that many manufactures that are stifling 
similar foreign industries by successful competition, 
would themselves be destroyed if an increase of 1/25 
of a cent per ton-mile were made in freight charges. 

Germany's policy with regard to transportation is 
markedly set forth in the following paragraphs from 
an official organ : 

"Any means whereby the distances which separate 
the economic centers of the country from one another 
can be diminished, must be welcomed and be consid
ered as a progress, for it increases our strength in 
our industrial competition with foreign countries. 
Every one who desires to send or to receive goods 
wishes for cheap freights. Hence the aim of a healthy 
transport policy should be to diminish as far as possi
I' l l'  the economically unproductive costs of transport. 
A country such as Germany, which is fortunate enough 
to produce on its own soil by far the larger part of the 
raw material and food which it requires, occupies the 
most independent and the most favorable position if, 
owing to cheap inland transportation, its economic 
centers are placed as poot-Iy as possible to one an
other. When this has beer achieved, Germany will be 
able to dispense with many ioreign products, and it 
will occupy a position of superiority in comparison 
with all those states which do not possess similarly 
perfect means of transport. 

"Many circumstances wIl i ch in former times gave 
superiority to certain countries, such as the greater 
skill of their workmen, superior machinery, cheaper 
wages, greater natural fertility of the soil ; all these 
advantagefl are gradually being leveled down by time 
and progress. But what will remain is the advantage 
of a well-planned system of transportation, which 
makes the best possible use of local resources and local 
advantages. It is to this that England owes to a large 
extent her unique position for commercial exchange 
with other countries." 

Such principles have taken practical ' form in the 
one hundred and fifty million dollars that have been 
spent on waterways alone in the last twenty years. 
Moreover, these waterways are not mere ditches, on 
which even antiquated barges have scant room to 
move, but spacious routes on which, in the year 1902, 
the ships of 300 tons and over numbered 4,633.  
Although the original expense of such canals is  much 
greater than that of those allowing the use of smaller 
boats only, the following figures show the decrease in 
freight cost as the size of the vessel increases : 
Cost of Transportation per Ton per Kilometer on 

Canals, in Ships of Y :ious Sizes, During a Ten 
Months' Shipping Season. 

150 200 300 400 450 600 1,000 1,500 Tons. 
0.79 0.63 0.48 0 .41  0.38 0.30 0.23 0 .21  Pfg. 
When it is considered that the pfennig is about one-

fourth of a cent, and , that the kilometer is equal to 
0.62 of a mile, the remarkable saving made by this 
class of carrier is evident. 

Through the steps taken to improve the navigable 
channel of the Rhine alone, the weight of goods pass
ing through Emmerich on the German-Dutch frontier 
has increased nearly 300 per cent during fourteen 
years. The actual figures are given in the following 
table : 

1889 
1894 
1897 
1900 
1903 

Upstream. Downstream. 
Tons. 

2,799,800 
4,771,500 
6,929,100 
9,036,400 

10,027,900 

Tons. 
2,593,000 
3,142,000 
3,480,200 
4,129,700 
7,211,900 

With regard to the railroads, the sentiment is the 
same as it is concerning canals. Germany was very 
late in adopting this form of transportation ;  indeed 
it was not until 1835 that her first line, four miles in 
length, was opened. Notwithstanding the fact tha 
railroads and the principles governing them were im
ported from England in bulk, so to speak, where 
everything was opposed to government interference 
in 1838,  the year that her first railroad was opened, 
Prussia passed a most wise and far-seeing law. It 
gave to individuals great freedom in building lines, 
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but reserved to the state power which insured an 
adequate control over them. This law further granted 
to the government the privilege of taking over private 
systems after thirty years, at an extremely fair valu
ation based on the outlay of capital, and that fares 
alld freight rates should be reduced proportionately 
whenever the net profits of any road should exceed 
10 per cent on the capital actually invested. It was a 
long time, however, before the privilege of purchase 
was taken advantage of with activity. 

Up to the year 1879 , Germany had no definite rail
road policy. In that year, both protection and' the 
state ownership of railroads were introduced, owing, 
perhaps, to Bismarck's having, in 1876,  paved the way 
for them by the following opinion and statement, as 
well as by a host of others : 

"Railways were meant to be, and are, instruments 
fOr conveying the national traffic, and they were given 
their far-reaching privileges and they were construct
ed in qrder to serve the public and general interest. 
Therefore their character as profit-earning instru
ments may be taken into consideration only in so far 
as that character is compatible with the general wel
fare, which has to be considered first and foremost. 
Hence the right of constructing and exploiting rail
ways can be considered only as temporary, and their 
eventual purchase by the government is a matter of 
course. 

"The disadvantages of private ownership are : 
"1 .  Unnecessarily high working expenses and cor

respondingly high charges in consequence of the mul
tiplicity of railway boards, managers, offices, and the 
unnecessary duplication of lines, stations, material, 
rolling stock, etc. 

"2. Chaos of freight charges, there being 1,400 dif
ferent tariffs which are constantly changing, which 
are unclear, and which make trade an uncertain and 
speculative venture. 

"3. Because direct travel of passengers and goods 
over the whole railway system of the country is  often 
impeded, with the object of harming competing rail
way systems, and consequently much damage is done 
to the trade and industry." 

These shots opened the campaign, and in 1879,  as 
has just been mentioned, the system of German state 
railroads became a fact. Under this system, fares 
and rates are not fixed to obtain the greatest profit 
for the system, but rather to do the greatest amount 
of good to the shipper, whether large or small. The 
freight rates are so simple to compute, that any one 
even of the lowest intelligence can figure the cost of 
transportation between any two points, 

The great argument against government ownership, 
that the state, as a monopoly, is unprogressive, does 
not hold in Germany ; for in the twenty-two years from 
1880 to 1902, the mileage of the government roads 
increased 55.5 per cent. The profits earned by the 
Prussian roads, in spite of a general increase in run
ning expenses and a decrease in freight and passenger 
charges, have been as follows, showing an increase 
since 1879,  when they came under government man
agement : 

Per cent. 
18'69 . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  6.5 
1874 
1879 

4.4 
4 .9 

1884-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 .9  
1889-90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 .2  
1894-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 .6  
1900 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.0 

Prussia borrowed the money with which she bought 
her railroads at about 3 %  per cent, so that each year 
an immense profit flows into her exchequer. In 1903 
this income was sufficient to pay not only the interest 
on the state debt of $1,756,677,500, but to provide for 
its redemption, leaving in addition a clear balance of 
some $50,000,000 for the relief of taxation. 

These facts and figures seem to point to government 
ownership as a cure for many abuses ; but it is a 
question if any other country could have placed it  
upon so satisfactory a basis-a thing which was made 
possible in Germany by the form of government and 
by the peculiar national temperament. 

• • • • • 
Successful Plight of the Z eppelin Airship. 

It  is nearly a year since Count Von Zeppelin's huge 
airship-the largest in the world-made the first suc
cessful demonstration of its high-speed capability by 
maintaining itself stationary against a wind of 3 3 %  
miles a n  hour. This gigantic airship was fully illus
trated and described in the SCIENTIFIC AMERICAN of 
December 22, 1906.  The gas-containing envelope is 
built around a rigid framework and is  divided into 
six compartments. There are two cars, each of which 
contains a 35-horse-power gasoline engine, driving pro
pellers. 

The airship has been remodeled and improved of 
late. I t  now has a length of 420 feet, a diameter of 
38 feet, and a capacity of 11,000 cubic meters ( 388,465 
cubic feet ) .  Its total lifting capacity is  several tons. 
The steering arrangements have been perfected, so' 
that the airship can now turn in a circle about three-
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fourths of a mile in length, and can rise or descend 
with ease according as it is steered by the helmsmap, 
Improvements in the shape of and hi gh light and of 
Telefunken wireless telegraphy im •• ruments have also 
been added. Count Von Zeppelin announced that he 
would make a long-distance flight from Manzell, on 
the shore of Lake Constance, to Berlin, on the 24th 
ultimo ; and although he did not do this, he did, how
ever, make a splendid demonstration of his airship, 
both as regards its speed and controllability. 

On the date mentioned, the airship emerged from 
its floating shed ( which is arranged on pontoOlIq. ;50 
that it can be pointed directly into the wind ) and made 
a complete circuit of the lake, passing over five differ
ent states, and easily beating all the water craft. Its 
speed at times is said to have reached 38 miles an 
hour. The airship made numeroe.; sharp turns, and 
performed difficult evolutions in ,;:ront of the royal 
castle at Friedrichshafen. At times it would almost 
dip into the lake, and then again it would rise to a 
height of 600 feet or more. During its flight it passed 
over the towns of Rorschash, Bregenz, Lindau, and 
Friedrichshafen. The flight lasted four and a quarter 
hours. In making it the new airship showed itself 
the equal of the Wright aeroplane as far as speed is 
concerned, while its adaptability to commercial use 
would seem to be greater. No less than seven men 
were on board during the flight. 

• · e ·  • 
The NeW' York Electrical ShoW'. 

The Electrical Show which opened in Madison 
Square Garden, New York, on September 30· will re
main open until October 9. Among the exhibitors are 
New York Edison, Brooklyn Edison, General Electric, 
Marconi Wireless, Westinghouse, Western Union Tele
graph, Postal Telegraph, Monahar. Construction, Na
tional Lamp, Telharmonic Music, Standard Roller 
Bearing, Telelectric Music Companies, Electrical Test
ing Laboratories.  r' _ .� .  Gest, New York Beck Lamp, 
Mogul Paint, D{ ; , ,:,fcHarris Wire, Safety Car Heating " .  
and Lighting, I!ldia Rubber and Gutta Percha, Federal 
Sign, .National . Dairy Supply, Hydrant Zinc, Thomas 
Prosser, F. Ale ! 'ander, Standard Wire Brush, Jnd a 
host of other companies. Among the features, those 
catering to public interest will of course be in evi
dence. They will include cooking and milking by 
electricity, electrical music, electrical printing of sou
venirs, etc., and contests for visitors. 

• f e  • ., 
The Eastward-Bo u nd Trip of the " L u sUanla." 

The "Lusitania" made her first �astward voyage in 
5 days, 4 hours, 19 minutes, having maintained an 
average speed of 22%. knots throughout the voyage. 
This time is 3 hours 25 minutes longer than that of 
the western trip, but the boat took a longer course "'1. 
her return. The previous "best" between New ntJ: ' 
and Queenstown was made by the "Lucania" in 5 dais , 
8 hours, 38 minutes. Those enthusiasts who have 
been looking for a record-breaking trip on this first 
eastward voyage have been doomed to disappoint
ment. It ,may be months before the vessel makes her 
best showing, on some occasion when everything in 
S'ea, wind, and boat is favorable. On her flrst out
ward, and' still more on her horrleward voyage, the 
great boat encountered slight mists, which necessi
tated a lowering of speed, 

• .  e · .  
New York Street RailW'ay Casualties. 

The New York local street railways report 5,500 ac
cidents, including 42 fatal ones, in connection with 
their lines between August 5' cnd August 31 of this 
year ; 4 ,859,  or almost ninety per cent of these, were 
accidents to the public, the remaining 641 being em
ployees of the company. Four hundred and five per
sons were struck by cars, and 610 were injured by 
collisions either between cars or between caps and 
vehicles. Nineteen hundred and four injuries were 
caused by boarding or alighting from cars. The re
port was furnished under an order hom the Public 
Service Commission. 

,. . .  � . 
On September 21 a thunderstorm which passed over 

New York left an unusual number of traces behind it. 
Among other damage, a large section of the super
structure of the eastern end of the Blackwell's Island 
Bridge was knocked to pieces, the heavy timbers fall
ing to the ground. A bolt of lightning struck the 175-
foot section and so weakened it  that two or three 
heavy gusts of wind brought the whole piece smashing 
to the ground. All the workmen had gone for the day, 
and two watchmen, who were in a little shanty that 
was smashed by the falling timbers, were not injured. 
A big derrick at the eastern end of the section was 
also toppled over. The accident will cost the Buckley 
Construction Company some $20,000 and will delay 
that section of the bridge for several weeks. 

. I .  . 
It is said that Harland & Wolff, of Belfast, and John 

Brown, of Glasgow, are to build and equip a steam
ship for the Hamburg-American company larger than 
the "Lusitania." It is to be fitted with a combination 
of reciprocating and turbine engines. 
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Recovery oC Nitrate oC Soda. 

To the Editor of the SCIENTIFIC AMERICAN : 

It is pretty generally known that nitrate of soda is  
one of the most profitable by-products of gas making_ 
There are about 90 pounds in each ton of coal. The 
value of this at 12 shillings per hundredweight is 
equal to 10 shillings per ton of coal, so coal costing 
1" "hillings per ton would mean a saving of about 
three-fourths in price. 

Several years ago I had a correspondence with 
Messrs. Brumer, Mond & Co., of England, who are 
patentees of a process for recovering nitrate from 
coal while utilizinM the latter into gas for manufac
turing purposes ( excluding lighting) .  

I wanted to have a license for using their process, 
but they informed me their process was only suitable 
for 250 tons per week or upward. At my works our 
consumption is about 25 tuns per week for steam rais
ing. 

Can any of your r�aders tell me of a plant that 
would recover the ammonia from this quantity of coal ? 

Fern Bank, Knock, Belfast. GEORGE WALKER . 
• • • • •  

A Flyi ng Machi ne Su ggestion. 

To the Editor of the SCIENTIFIC AMERICAN : 

I have read with interest your accounts of various 
experiments with flying machines, and have been sur
prised at the antiquated ideas held by many investi
gators. I believe we will succeed in the conquest of 
the air, but not by any form of gas-bag, motor-pro
pelled, nor by cop)'ing nature in imitation of birds 
soaring or flying. 

(
Success in navigating the ocean 

was not attained by making a huge duck, propelled by 
means of two great webbed fee" 'lor did locomotion 
cn land come by steam men or stc,; <;>rses. In each 
instance nature was ignored and new lUeas and devices 
were introduced, with the result that the swiftest 
anima _ is outdistanced by the locom0'x,ve, or even by 
the motor-cycle with its tiny gasol ine engine. 

The aeroplane is a long step in advance of the 
dirigibl e balloon, but it suffers two disadvantages 
-the necessity for high speed in starting and 
maintaining flight, and the great risk in alighting. 
I consider the gyroscope the most promiSing form 
of machine to whic!l attention can be given. Is  
not  a gyroscope a .number of  gliding planes ar
ranged in a circle ? In revolving a horizontal fan 

Scientific American. 

eled by a rim if> not as efficient as an ordinary two
bladed propeller. The idea of having two propellers 
attached to a walking-beam seems, however, to be 
noveL-ED.] 

. . . . ..  
Moving PlatCorDlI!I o n  the Brooklyn Brldce. 

To the Editor of the SCIENTIFIC AMERICAN : 

Referring to the interesting article entitled "Mov
ing Platforms for the Brooklyn Bridge," which ap
peared in the SCIENTIFIC AMERICAN of September 21, 
I respectfully ask space to say a few words in reply 
to your remark that one very strong argument against 
the substitution of platforms for car service will be 
found in the fact that it would prevent the future in
stitution of through car service, either by trolleys or 
elevated cars, between Brooklyn and Manhattan. This 
is not quite correct. It is not intended to occupy the 
entire present track space of the Brooklyn Bridge 
for the continuous transit, or moving platforms, but 
only the space occupied by the elevated trains. The 
trolley lines could therefore enter Manhattan in addi
tion to the moving platforms, and carry out the 
through traffic idea as far as it is possible , on that 
bridge. After the bridge is constructed and more 
track space is obtained, the same idea could be ap
plied to the elevated roads. The facts in the case 
are that the Brooklyn Bridge had originally only two 
tracks, and was not built or intended for through 
traffic. Through traffic shQuld expand fanlike at the 
terminals, and at the Manhattan terminal of the 
Brooklyn Bridge such fanlike expansion is impracti
cable, if not impossible. The Williamsburg Bridge, 
and the two other bridges now under construction, do 
not meet with this difficulty" and through traffic can 
expand at the terminals of these bridges, as' contem
plated when they were designed. 

As to the Brooklyn Bridge, the moving platform 
plan would make away

' 
at one stroke with practically 

all the objectionable features which combine to make 
the problem so hard to solve. Thus : The congestion 
of passengers, the switching of trains, the "packed
ca r" unit, the inability of more than thirty per cent 
of the passengers to tind seats, the waiting for trains, 

. ..  - . - - - - - � ,  

.' 
. , 
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are not a number of small planes set in mo
tion, and will not their pressure in forcing the air 
d��nward be just as effective as if they were 
p" � �  forward in a straight line ? 

Any hi!avier-than-air machine must raise itself 
by forcing the air downward, and the most ef
fective way will prove to be by the horizontal fan 

TIL T TO GO FORWARD 

or gyroscope. If a single fan were operated from 
the center of the car, the moment the car left the 
ground it would spin in the direction opposite to the 
propeller. Two propellers have been tried, one above 
the other, driven ,n opposite directions. Unfortu
nately the lower propeller works in the current of 
air driven downward from the upper one, and so is 
very inefficient. 

In the accompanying sketch I give a suggestion of 
two propellers, one at each end of a walking beam or 
whiffietree arrangement, with the car swung pivotally 
from the center of the beam like a 'pendiflum·. 

If a propeller were attached to a mast at each end 
of a long car, it would be difficult to distribute the 
weight and adjust the lifting power, and the machine 
would turn turtle. But with the car swung like a 
pendulum from the center of the beam, balance could 
be maintained by automatic devices to control pro
peller speeds. 

In using fans as lifting devices the air is forced 
downward, but a lal ge percentage is thrown off hori
zontally by centrifugal force, and so wasted. If two 
bands, one above the other, encircled each fan and 
curved downward, the air escaping to the sides would 
be deflected downward, and so in part check this waste. 

If  my ideas will help toward the solution of the 
aerial navigation problem, they are entirely at the 
disposal of any workers along that line. 

Toronto, Ont., June 10,  1907.  A. C. LAWRENCE. 

[Our correspondent advances ideas that are gener
ally supposed to be correct, but that are disproved by 
experiment. His notion that when two propellers of 
a helicopter are superposed and revolved in opposite 
directions, the thrust of the lower one is seriously 
interfered with, by the downward draft from the one 
above, has been disproved time and again in practice. 
Secondly, his idea of placing rims upon his propellers 
to keep the air from being thrown off by centrifugal 
force is not based upon the facts, for by holding a 
handkerchief or strip of paper beside a rapidly-revolv
ing fan, it can be readily seen that an indraft of air 
toward the center of the fan is produced near the 
tips of the blades, instead of the air being thrown 
out by centrifugal force. Experiment shows, more
pver, that a fan having a multiplicity of blades encir-

A FLYING MACHINE SUGGESTION. 

the collisions between trains, and the dangers anj 
traffic bl"ockades resulting therefrom and connected 
therewith-all these objections are instantly removed. 
Incidentally, a reconstruction of the bridge ( unless 
desired at a later period for elevated through traffic, 
as already stated ) would become unnecessary, for the 
reason that with a moving platform equipment the 
loads on the bridge and the stress on the bridge_ mem
bers would be uniform, and not , oscillating as at pres· 
ent. 

Considering the gravity of the problem, and the 
ner.essity of solving it at the earliest posslble mo
ment, we have recently urged upon the Public Service 
Commission the appointment of a board of disinter
ested technical men, to consider the variJus plans 
that have been submitted, with a view of reporting 
upon a plan which the Public Service Commission may 
safely recommend to the Boar-d of Estimate. We be
lieve that the responsibility ' which the Public Service 
Commission would assume in making any recommen
dation would be considerably lessened, if such a 
recommendation would have the support of a board 
of technical men, disinterested and unprejudiced, such 
as we have suggested. MAX E. SCHMIDT, 

President and Chief Engineer of the Continuous 
Transit Securities Company. 

New York, September 24, 1907. 

The C u rrent S u ppleDient. 

Though the English co un ty of Cornwall is primarily 
dependent for its prosperity upon the mining of tin, 
yet within the last few decades it has attained a pre
eminent position in the supply of arsenic. In the open
ing article of the current SUPPLEMENT, No. 1657, the 
English correspondent of the SCIENTIFIC AMERICAN 

describes the industry and the manner in which the 
metal is mined and refined. Dr. Theodor Koller 
writes instructively on the utilization of the residual 
products of brewing. A device for automatically con
trolling the heating of a house is described and illus
trated. In an article entitled "The Design of Induc
tion Coils," the authors, William O. Eddy and MelviUe 
Eastham, enumerate and discuss the various factors 
that should be considered by the maker or designer of 

239 
effective and etncient induction eoils, without allovrin;: 
theoretical considerations to outweigh manufacturing 
difficulties and the cost of construction. The object 
intended is to present the theory relating to the essen
tial component parts of a coil and their mutual rela
tions, as well as facts learned from experience in the 
building of induction coils. Prof. Silvanus P. Thomp
son contributes a thoughtful article on the interaction 
of abstract science and its applications. Until re
cently the metal tantalum " was almost unknown to 
the greater number of chemists, and was considered a 
laboratory substance. Since industrial needs led to 
the use of the refractory properties of tantalum, mines 
of tantalum ore have been discovered and worked. 
The metal, which was once extremely rare and costly, 
and is now valued less than silver, is ably discussed. 
Cable-assisted trains on a Scotch railroad are described 
in an illustrated article. An abstract of Sir William 
Ramsay's British Association address on the varia
bility in the products resulting from changes in 
radium emanation is discussed. The Lumiere single
plate photographic color process is again made the 
subject of an article. This time formulas are given 
which the English reader can understand and use. 
G. H. Morrison contributes another installment of his 
interesting treatise on the development of armorpd 
war vessels. In the present installment rams are 
treated. The cult of the cactus is the subject of an 
excellent article, admirably illustrated, by S.  Leonard 
Bastin. The soil of the United St!! tes constitutes the 
one great inexhaustible natural resource of the coun
try. For that reason a paper by J .  A. Bonsteel on the 
use and value of soil surveys should be read with in
terest. At the last meeting of the American Associa
tion for the Advancement of Science, {'rof. William 
North Rice read a paper on the tertiary mammals a)1d 
the doctrine of evolution. A liberal abstract of th3 
paper is published. The progress of the new incan
descent lamps is summariz�. 

------.... _ .... - ---� 
The lnlkkelsen Ar"t1c Expedition. 

The report that Capt. �. kelsen had been lost dur-
ing an over-ice sledge dash to the north of Alaska llas 

happily proved false. One of the objects of his 
search was to find supposed land to the north

' 
of 

Alaska, but- in this he 'bas been unsuccessful. 
Capt. Mikkelsen, who is a Dane, left Vancouver, 

B. C. , in the "Duchess of Bedford, ' "  the ship be
longing to the Anglo-American expedition, early 
last year. The ship has been lost or very badly 
damaged, but the expedition will <oontinue its 
work of exploring Beaufort Sea, surveying the 
coast and making geological and ethnographical 
studies. 

It was Capt. Mikkelsen's plan to sail his ship 
into Bering Sea about AU;:; :lst, and thence to sail 
down the Alaskan coast and establish a station on 
the west coast of British C::.lumi)ia, for the coming 

winter. This summer, according to the plans, the 
"Duchess of Bedford" was to proceed back through 
Bering S trait up the Siberian coast and leave the 
party with 140 days' provisions to march west-north
west in search of new land and to make soundings 
through ice cracks to ascertain the configuration of 
the sea's bottom. 

That the expedition encountered many difficulties, 
being delayed in its voyage eastward from Bering 
Strait, and that Capt. Mikkelsen virtually abandoned 
hope of reaching the proposed winter quarters before 
being fro:ten in by the ice, are pretty near certain. 

His plans, however, provided for a stay in the North 
of sever;)l years if necessary, and probably he will 
remain and winter there. 

. '  . . . 
Death () C  Pr() f. W. O. A twater. 

Prof. Wilbur O. Atwater, head of the department 
of chemistry at Wesleyan University, Middletown, 
Conn.,  died on September 22 after an illness of two 
years. 

Prof. Atwater was born in New York State in 1844, 
and was graduated from Wesleyan in 1865.  ne re
ceived his doctor's degree from Yale in 1869,  and 
afterward studied at Leipsic and Berlin. He was pro
fessor of chemistry at East Tennessee University and 
at the Maine State College before he came to Wesleyan. 
Prof. Atwater was director of the Office of Experi
ment Stations in the United States Department of 
Agriculture from 1888 to 1891.  Since 1894 he had 
charge of the nutrition investigations of the United 
States Department of Agriculture, and in conjunction 
with Prof. Rosa, of the Bureau of Weights and Meas
ures, he invented the Atwater-Rosa calorimeter, for 
experiments on the metabolic changes going on in the 
human body. 

His work in proof of the food value of alcohol 
caused much discussion. Dr. Atwater was the author 
of numerous articles on physiological and agricultural 
chemistry. 

• • • 

It is �aid that Japan has ordered a battleship of 
1 8 ,000 tons to be built in Scotland.  The feature 0': 
her construction will be her great width of beam. 
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MANUFACTUlI.E OF MECHANICAL RUBBER GOODS. 
Could Charles Goodyear, the father of the rubber 

industry, return to life and visit a modern rubber 
factory, it is safe to say that his astonishment would 
be expressed, not so much at the machinery used in 
the manufacture of rubber as at the materials used 
in the make-up of the rubber goods of our times_ 
Everyone knows that i t  is practically impossible to 
find a pure rubber article on the market in these 
days, and one often hears the rubber manufacturer 
arraigned as a conscienceless defrauder. But let the 
public, which stands in judgment on the manufac
turer, stop to consider its own part in the case. One 
concern informs us that it pays $1-40 per pound, 
wholesale, for crude Para rubber, and 23 cents per 
pound for canvas, yet it makes up and sells rubber 

hose for 25 cents per pound. 
Problem : Find the profit. 
There is no method of adulter-
ating 
sure 
small 
hose. 
made, 

canvas, although to be 
it forms a relatively 
part by weight of the 
If any profit is to 'e 
it must come out of the 

rubber, and the public which 
refuses to pay more than one
fifth as much for the finished 
product as the manufacturer 
does for the raw material, 
should find no fault with the 
quality of goods it  receives. 

Scientific American 
RECLAIMED RUBBER. 

Scrap rubber, or rubber "shoddy" as it is called, is 
made up principally of worn-out boots and shoes, but 
includes every conceivable form of worn-out or dis
used rubber, ranging from old hose ( the poorest 
grade ) to f.he inner tubes of bicycle and automobile 
tires, which may be as high as 95 per cent pure rub
ber. The material is first ground very fine. It is then 
treated by what is known as the "mechanical" pro
cess for removing all foreign substances. This pro
cess consists of a series of magnets, sieves, and blow· 
ers, through which the maio)rial passes until every 
particle of metal and foreign matter is removed. 

At the Mercer works, a special machine for this 
purpose has been devised. It consists of a standard 
type grinding machine of the largest design, compris· 

ing a pair of parallel 
rollers between which 
the shoddy is fed. 
One roller l' 0 t a t  e s 
more rapidly than the 
other, and hence a 
grinding action re
sults, which grinds 
the s h o d  d y. The 
ground shoddy drops 
onto a conveyor belt, 
and thence by means 
of an elevator is lifted 
up to inclined vibrat
ing screens above the 
l' 0 I I  e l' s. The finer 
particles are s i f t e d  
out, and the coarser 
particles are a u t  0 -
matically l' e t u r n e d 
through the rolls and 
are reground. From 
the grinding machine 
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pounding, except the addition of sulphur. However, it 
is the practice to add a certain amount of raw rubber 
and flllerf: to the shoddy before manufacturing it into 
new rubber goods. The standard compounding ingredi
ents which go to make up a "batch" of rubber are a 
quantity of rubber or shoddy, "whiting," white lead, 
an oxide of zinc, with sulphur in proportions of 3% to 
10 per cent by weight, according to the character of 
rubber desired. The exact proportions of the ingredi
ents cannot be given, for they vary with different 
qualities of rubber. The Mercer Rubber Company 
alone makes use of over two hundred standard form, 
ulre. The materials used for coloring the rubber are, 
for white, zinc oxide, lithopone, and white rubber ; for 
red, crimson antimony, a red oxide ; and for black, 
lead, litharge, etc. ( white lead turns black when acted 
upon by sulphur) .  The batch is thoroughly mixed in 
a grinding machine, and is then ready to be molded 
or run in the desired form. As a preliminary it is 
rolled into sheets, which may be of any desired 
thickness. 

MANUFACTURE OF RUBBER HOSE. 

In the manufacture of rubber hose the sheets of 
unvulcanized rubber are cut into strips and fed into 
a tube-forming machine. This machine is somewhat 
similar in its action to the common household meat
chopping machine. A worm or screw conveyor feeds 
the material from the hopper to the tube-forming 
head. The latter is provided with an aperture of the 
required size, in which a core is centered. The ma
chine is sufficiently heated to maintain the rubber in 
a plastic condition, and in this state it is forced 
through the die, giving it the required gage, and is
sues from the machine in the form of a seamless tube 
strongly knit together, which is coiled in a spiral on a 
slowly-revolving table. The tube may be made in any 
length desired, because, owing to the soft, plastic char
acter of the rubber, each strip is pressed into the one 
ahead, and the hose issues without joints. For conven-

ience in handling, the hose is usually cut into 50-foot 
lengths. In order that it may keep its shape while 
the canvas reinforcing layers are applied, it is 
mounted on a long iron rod which snugly fits into 
the hose. 

A rather ingeniom; method is used for lifting the 
hose onto the rod. One end of the rubber tube is 
slipped over the rod, a,.d the other end of the tube 
is then fitted onto the nozzle of a compressed air 
pipe. When the air is turned on it expands the 
tube slightly, and in leaking out around the rod 
forms a cushion of air on which the rod may be 
"floated" into the tube. This method acts as a test 
of the tube, as any imperfection would be developed 
at this stage of the manufacture. The rubber tube 
is now thoroughly coated with cement. The roC., 
with its rubber jacket, is next placed in the wind
ing machine to receive the requiSite layers of 
canvas. 

The canvas is coated with rubber in what is 

Were it not for the inven
tion of a process for reclaim
ing old rubber, the lot of the 
manufacturer would be a hard 

Making Tubes by Forcing Plastic Rubber 
'rhrou�h a Die. 

one. Fortunately for him, he 
is not dependent upon the forests of Brazil or Cen
tral America for the precious gum. Rubber has been 
imported into this country for nearly a century, and 
since the material is proof against all ordinary de
teriorating influences, it follows that the country is 
stocked with a large supply of the material , in scrap 
form, to be sure, but rubber nevertheless, and capable 
of being reclaimed by a simple process and remanu
factured into new goods. 

Rubber in its raw, unvulcanized state becomes soft 
and plastic when heated at a moderate temperature, 
While cold renders it quite stubborn and hard. The 
vulcanizing process consists in adding to the gum a 
certain proportion of sulphur which, when mechani
cally combined with the rubber and then subjected 
to heat, gives it  a permanent character which is un
affected by variations in temperature. The material 
may be made hard or soft as desired, according to the 
quantity of sulphur which is added to it. While the 
sulphur remains in combination with the rubber, the 
latter cannot be worked over and remolded into new 
goods. The devulcanizing, or reclaiming process, con
sists then in extracting or nullifying the sulphur, and 
thus reducing the rubber to its original workable 
state. There are several reclaiming processes in 
common use, and they form a most important part 
of the rubber industry. 

The following describes the reclaiming process, and 
also the manufacturing methods employee. at the Mer
cer Rubber Company's plant at Hamilton Square, New 
Jersey, one of the pioneer mills for the manufacture 
of mechanical rubber goods. 

the shoddy issues in a 
fine, clean powder. 

The ground shoddy is 
then mixed with certain 
compounds, which com
bine with and carry off 
the sulphur in ih e 
shoddy when the latter 
is subjected to heat. I t  
is  necessary t o  have a 
special mixing machine 
to thoroughly combine 
all the ingredients and 
secure a uniform mix
ture, on which the re-

The Hose Room. A pplying the Canvas Strip and Rubber Cover to the 
Rubber Tube. 

MANUFACTURE OF MECHANICAL RUBBER GOODS. 
c I a i m  i n g process de-
pends. The shoddy is now taken from the mixer, and 
is placed in pans ready to be devulcanized. This is 
done in a large steam cylinder, in which several tons 
of the shoddy are run at a time. The cylinder is 
sealed, and steam is admitted therein to raise the 
temperature to about 320 deg. Fah. This temperature 
is maintained for about twenty-four hours, by which 
time the sulphur is entirely extracted, and the shoddy 
emerges as an inert, plastic substance. It is then 
dried, after which it again passes through a grinding 
machine, so as to reduce it  to a form in which it can 
be readily mixed with the various compounds which 
go to make up a "batch" of rubber. To be sure, the 
shoddy contains not only pure rubber gum, but also 
the compounds of a previous mixture, and it could be 
formed into various articles without further com-

known as a "frictioning" machine. This operates 
on the same principle as the grinding machine. I t  
consists of three rolls, t h e  center roll carrying a bank 
or coating of rubber, which ts kept in a soft, sticky 
state by means of a moderate degree of heat. The 
canvas is passed between this roller and the bottom 
roller, and the roll carrying the rubber revolving at 
a higher speed than the bottom roller grinds and 
drives the soft gum through the pores of the canvas, 
leaving a thin layer whic� adheres to the cloth. The 
upper roller serves to keep smooth the rubber coating 
on the central roller. In this manner the canvas is  
coated first on one side, and then on the other, after 
which it is taken to the cutting table. In order to 
preserve the flexibility of the hose, the canvas must 
be applied on the bias. At the cutting table it is cut 
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into diamond-shaped pieces, which are cemented 
together to make a bias strip. The size and num
ber of layers required in the hose determine the 
width of the canvas strip. 

The bias strip Is now applied to the tube, which 
is mounted upon the winding machine. This ma
chine consists of three long rolls adapted to 
engage the tube throughout its length on three 
sides. An edge of the canvas strip Is inserted 
between the rolls against the tube. To the OPP,)-
site edge of the canvas a covering strip of rubber 
is cemented. On this strip the brand of the hose 
is stamped. In one of the Illustrations a white 
covering strip is shown attached to the canvas and 
ready to be rolled onto the hose. When all is in 
readiness the rolls are set in motion, revolving 

Scientific ADlerican 

are entirely automatic, run at a very high rate of 
speed, reducing the cost of cutting to a minimum, 
which enables the manufacturer to offer a better 
quality product to-day, even in the face of much 
higher prices for raw materials. 

INTERLOCKING RUBBER TILINll. 

the tube, and thus winding on the canvas anJ 
cover. The covered tube is now put in a wrapping 
lathe to receive a wrapping of linen before it is 
cured or vulcanized. It should be remembered 

.. Frictioning Machine " for Coating Canvas With Rubber. 

An important part of the mechanical rubber 
industry is the manufacture of interlocking tile 
fioorings. Heretofore it has been the practice in 
making the tiles to cut them into shape, and then 
vulcanize them separately in molds. A different 
process is followed by the Mercer Company. The 
rubber is made up into sheets, which are rolled 
to gage, and then vulcanized in a large hydraulic 
press, where the material is subjected to pressure 
which may run up as high as 3,000 pounds per 
square inch, securing a uniform density and 
thickness of rubber. Out of this thick rubber 
sheet the tiles are cut by an ingenious machine, 
which is fully protected by patents. As shown In 

that although the sulphur has been thoroughly mixed 
into the rubber, the mixture is merely a mechanical 
one, and the necessary chemical combination does not 
take place until the mixture is subjected to heat. The 
tube, still mounted on its iron core, is therefore placed 
in a long cylinder and subjected to steam heat and 
pressure. The linen wrapping prevents the hose from 
swelling and becoming distorted during the vulcan
izing process. In this cylinder the tube remains from 
twenty minutes to an hour, according to the quality of 
the rubber. If the material should remain in the vul
canizer too long, it would become over-vulcanized and 
lose its vitality. After the hose is thoroughly vulcan
ized the linen is stripped off, and it is again infiated 
by compressed air to permit removal of the iron rod. 
The foregoing description of the manufacture of hose 
refers to garden hose and conducting hose generally. 
Fire hose, air brake hose, and other specification hose 
are made in substantially the same manner, except 
that the tubes or inner linings are hand made of at 
least three calenders or layers of 
rubber, instead of being run from a 
tubing machine. These hose are 
all finished by hand, and carefully 
tested at every stage of the process 
of manufacture. 

FRUIT JAR RINGS. 

; 
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Diagram Showing Lateral Displacement of Tile-Cut
ting Knife Whel'eby Both Sides of a Tile Are 

Cut With Same Knife. 

tbe photograph, . the tile is of the double-anchor type. 
With the exception of the border strips, all the tiles 
are identically of the same shape. It is Interesting 
to note that this form of tile is cut out .by a single 
knife, which first cuts one side and then tile other of 
the tiles. The form of the knife is Indicated by full 
lines in the diagram. After the rubber sheet is cut 
along this line, the knife is moved laterally while the 
strip is fed forward, and the next cut is then made 
along the broken line. The successive cuts are thus 
diagonally displaced with respect to each other, and 
owing to the peculiar form of the tile, this displace' 
ment permits both sides of the tiles to be cut with 
the same knife. In making up a mat different colors 
of tiles are used, and arranged in artistic and geo
metrical designs. 

RUBBER PACKING. 

In the making of rubber goods such as steam hose 
and packlngs which, In use, are to be subjected to hu!:h 
pressure and heat, the compound must be such th� 

Closely associated with the mak· 
ing of rubber hose is the manufac
ture of rubber jar rings ; for, con
trary to the generally prevailing 
opinion, the rings are not stamped 
out of sheet rubber, but are cut 
from rubber tubing. This is a 
much more economical process of 
manufacture, as It entails no IOS3 
In waste cuttings. The material 
is made into tubes on a tube ma
chine of the same type as that useJ 
in the manufacture of hO!'1e. The 
tubes are vulcanized, and are placed 
on a mandrel and mounted in a 
lathe. The rings are then cut off 
by an automatic mechanism, which 
alternately presses a sharp knife 
against the rapidly-revolving rub
ber tube, and, between cuts, feeds 
the knife laterally a distance de
pending upon the desired thickness 
of the rings, which is governed b) 
a ratchet. These lathes, as they Automatic Lathes for Cutting Fruit.Jar Rings From Rubber Tubes. 

it will not be subject to over-vulcan� 
nation. As stated above, if un
cured rubber be left in a vulcanizer 
too long, It is apt to be over-vulcan
ized. For this reason certain in
gredients are mixed Into the batch 
which serve to absorb all excess of 
sulphur in the composition, so that 
when In service the packing is 
heated by steam, the vulcanizing 
process will not continue. The 
manufacture of steam packings Is 
receiving a great deal of attention 
In these days, owing to the in
creased use of high-pressure and 
superheated steam. One of the re
cent forms of packing made by the 
Mercer Company, and designed for 
the most severe service, Is a com
bination of the waterproofing quali
ties of rubber, the heat Insulating 
and resisting qualities of asbestos, 
and the tensile strength of brass 
wire. A woven cloth made of brass 
wire wrapped in asbestos is coated 
with pure rubber gum. The rubber 
Is placed on both sides of the cloth, 
and then pressed Into the asbestos 
by means of hydraulic pressure. A 
prinCipal objection to asbestos for 
steam packlngs is that it is dislnte-

Hydraulic Double-Deck High.Pressure Press, 80 Feet Long by 50 Inches Wide, Exertin� 
Pressure of 3,000 Pounds Per Square Inch. 

IlANUFACTtrRE OF IlECRABICAL RUBBER GOODS. 

Folding Rubber·Coated Duck Strip!! to Form 
Belts. 
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grated by moisture. The rubber coating, however. 
serves to keep out the moisture, and the brass wire in 
the packing prevents blowouts. 

Another steam packing designed for permanent 
joints comprises a mixture of rubber and graphite. 
The material is put on the market in its unvulcanized 
state ; but it contains the requisite amount of sulphur, 
so that when set in place it is automatically vulcan
ized in the joint by the heat of the steam. The mate
rial can thus mold itself to the joint, and will take up 
any unevenness in the surfaces with which it contacts, 
but 'Yhen once it is set it will retain its shape 
unchanged. 

RUBBER BELTS. 

The term "mechanical rubbers" is quite a broad one, 
and covers a great variety of subjects, with which we 
cannot deal in these limited columns. We have en
deavored to describe only such of the principal 
branches of manufacture as possess particular interest 
and novelty. But before closing, mention should be 
made of the rubber belting industry. The belting is 
made of cotton duck, coated with pure Para rubber. 
The duck is coated in a frictioning machine in the 
same way as is the canvas used in hose. The ' duck 
strips are assembled in as many plies as may be 
desired. The strips are rolled together in this form, 
and are then vulcanized. Rubber belting has the 
advantage of being very economical , and if properly 
used will last a long time. Aside from this, it may be 
lIsed in places where leather belting would not be suit
able, because it is not affected by heat or COld, and will 
not swell in damp weather. 

R a Cing Carnival of the Motor Doat Club of A merica. 

The International World's Motor Boat Champion
ship was won last week by J. F. Anderson's "Irene" 
over a 30-mile course on the Hud-
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THE NEW PHOTOGRAPHIC 1IERIDIAN TELESCOPE OF 

THE PARIS OBSERVATORY. 
BY JACQUES BOYEl<. 

The instrument for the lietermination of right ascen
sions which is shown in the accompanying photograph 
has been installed in the Paris Observatory by Profs. 
Mascart and Ebert. It was designed by Prof. Lipp
mann, constructed by Gautier, and is based on the fol
lowing principle : 

If a collimator is directed in the plane of the meri
dian and a cylindrical mirror, with its axis normal to 
that plane, is placed in front of the lens, the rays 
which emanate from the illuminated vertical slit at 
the other end of the collimator will be spread out by 
the mirror into a plane sheet, which will intersect the 
celestial sphere in a meridian circle. If these rays 
fall on the object glass of a telescope, visual or photo
graphic, which simultaneously receives light from stars, 
the images of the latter will be formed in the focal 
plane, together with a line which represents the image 
of the great circle of the heavens ( the cir.cle of refer
ence ) traced by the luminous sheet reflected from the 
cylindrical mirror. For convenience the eyepiece of 
the visual telescope is placed at the side of the tube 
Hnd the rays coming from the objective are reflected 
into it by a mirror. 

The telescope is mounted equatorially in order to 
permit long photographic exposures to be made. The 
diameter of the object glass is 6 . 3  inches. The slit 
of the collimator is provided with an instantaneous 
shutter which is opened and immediately closed once a 
minute by clockwork. The theoretical field of view of 
the instrument comprises 180 degrees and stars of 
the 9th magnitude can be photographed with an ex
posure of 12 minutes. 

The plates show, in addition to stellar images, a 
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at regular intervals of any desired number of seconds. 

With these improvements the new apparatus may be 
expected to give rapid and accurate determinations of 
the right ascensions of the heavenly bodies. 

• I . '  • 
THE OUTLOOK TOWER OF BEINN BHREAGH, THE 

FIRST IRON STRUCTURE BUILT OF TETRAHEDRAL 
CELLS. 

BY T. W. BALDWIN. 
An experimental structure embodying several new 

and interesting features of construction has recently 
been buil': by Dr. A. G. Bell at his summer home in 
Cape Breton. 

From the general appearance down to the minutest 
details its construction is a departure from ordinary 
engineering practice. 

Perched up on the top of a hill some 500 feet above 
the Bras d'Or Lakes, it looks like a huge camera tripod, 
but in reality is a lookout tower about 70 feet in height, 
made to demonstrate the tetrahedral principle applied 
to large structures. 

Dr. Bell has used the tetrahedral principle in the 
construction of his man-lifting kites for some time, 
finding that it gives a perfectly braced structure of 
great strength and lightness. It  occurred to Dr. Bell 
that this .system might be used to advantage in engi
neering work on a large scale, and this tower is the 
first iron structure built on this principle. 

The unit cell, which is the basis of the whole tetra
hedral system, is the framework or outline of a solid 
having four sides, as the word tetrahedron implies. 
The solution of an old trick of making four triangles 
out of six matches may serve to impress the idea on 
the minds of some. This is an impossibility if the 
attempt be made to get them all in one plane, but the 
moment it occurs to one to make a triangle first and 

then a tripod of the three other 
above, it is very simple indeed. 

The resultant structure, if the 
sticks are fastened at the four cor
ners, gives a regular tetrahedral 
cell, which is the unit of construc
tion analogous to the brick in ordi
nary building. This miniature 
truss, made of four triangles in 
different planes, gives a framework 
of wonderful stiffness and strength. 
It also lends itself easily to com
binations having the same good 
quaiities to a remarkable extent. 

Utilizing this principle, the cells 
used in the tower were made of 
ordinary lh-inch galvanized iron 
piping, secured at the four junction 
points by cast-iron corner pieces, 
into which they screwed. The pip· 
ing was cut into lengths of 44%. 
inches, allowing % of an inch 
thread in each casting, when the 
cell measured exactly 48 inches 
from tip to tip of the castings. One 
of these cells was subjected to a 
compressional strain of 4,000 pounds 
without showing the least sign of 
failure. 

son during the carnival races of 
the Motor Boat Club of America. 
The contestants ran thrice over the 
ten-mile course which was meas
ured from the club station at 108th 
Street, up the river to Fort Wash
ington Point, down to 64th Street, 
and back again to the club quar
ters. In the race on Wednesday 
E. J. Schroeder's " Dixie," which 
was twice winner of the internation
al championship and also winner of 
the Harmsworth cup off the English 
Channel, was expected to b eat its 
competitor, the "Den," owned by J. 
H. Hoadley. In this race the "Irene" 
did not compete. as it had been 
too badly battered by Tuesday's 
storm. The result of the race was 
that the "Dixie" had to drop out 
owing to carbureter trouble, and 
the "Den" finished alone in 1 hour, 
15 minutes, and 52 seconds. In the 
second race of the series the "Den" 
declined to compete, and the 
"Irene" won from the " Dixie" in 1 
hour, 1 5  minutes, and 7 seconds . 
In the finals the "Dixie" was un
able  to race owing to a cracked cy
linder, and the "Irene" beat the 

THE NEW PHOTOGRAPHIC MERIDIAN TELESCOPE OF THE PARIS _OBSElJ,VA"rORY. The tower, which is composed of 

" Den" by nearly four minut€s. The time of the 
"Irene" wail 1 hour,  15 minutes, and 56 seconds, 
while that of the "Den" was 1 hour, 19 min
utes, and 4 7  seconds. Immediately before the Inter
national World's Championship Race was run the 
" Den" and H. N. Baruch's " Skeda'ddle" competed for 
the One Nautical Mile Championship ( flying start) . 
In this race, the boats ran a mile three tiines up
stream and thrice downstream, and the average speed 
was counted. The " Den" won with an average I f  
25.622 knots, o r  29.504 miles per hour. The average 
of the "Skedaddle" was 23 .334 knots, equivalent to 
26.1 miles. The contest for the National Motor Boat 
Championship was won by the "Skedaddle," which re
tains the title and cup. The Interstate Champion
ship was captured by C. J. Swain's " Sparrow." 

. 1 . '  . 
Fulton Day at ;rame .. toWD . 

On September 23 a Robert Fulton celebration was 
held at the Jamestown ·Exposition. A spectacular fea
ture of the celebration was a typical representation of 
what the inventions of Robert Fulton meant to the 
world. It was the assembling in Hampton Roads just 
off the exposition grounds of every sort of craft pro
pelled by steam. 

• . • .  a 
While the Italian Lloyds transatlantic steamer 

"Princess Yolande," 12,000 tons, the largest emigrant 
ship ever built in Italy was being launched, on Sep
tember 21, at Rivatrigoso, near Spezia, she heeleti over 
and rushed into the sea on her side and sank. A num
ber of workmen and guests who were on board were 
saved. The slipway is sUPPosH l  to have . been ·. too 
steep. and before the vessel floated her portholes 
plun�ed under water. 

number of black lines which are the photographic im
pressions made by the luminous meridian plane of ref
erence at intervals of one minute. The right ascen
sions of the stars can be computed from the distances 
between their disks and the black lines, the clock time 
being given by the positions of the images of standard 
stars: The distaDces are measured with a micrometer ' 
and the right ascensions are obtained to 1/10 of a 
second of arc. About thirty stars are photographed on 

' each plate. Because of the unsteadiness of automatic 
electric lamps the slit is illuminated by an electric 
arc which is regulated by hand, and the telescope is 
shielded from all reflected and extraneous light. 

The formulas which are used in reducing eye obser
vations are also employed in this photographic method, 
in which many data, free from personal error, are 
obtained in a few minutes. In the photographic de
termination of stellar co-ordinates it has hitherto been 
necessary to refer images of faint stars to images of 
brighter stars on the same plate and then to connect 
these brighter stars with standard stars by eye obser
vation. Hence it was necessary to know the simul
taneous indications of three independent instruments 
-the photographic telescope, the reticle telescope, and 
the clock-which in the new method are replaced by a 
single apparatus. 

Profs. Mascart and Ebert are now endeavoring to 
introduce improvements suggested by their prelimi
nary experiments. In particular, they propose to in
crease both the length and the diameter of the colli· 
mator, to prolong the running time of the driving 
clock in order to be able to increase the exposure, to 
devise means of photogra]lhing more southerly zones 
and determining the nadir, and to modify the circuit 
br�aker so that the opening of the slit may be made 

260 of these cells, rises to a ver
tical height of about 70 feet above the ground. It 
rests on three concrete foundations, which go down 
to bedrock. A glance at these widely separated points 
of support ( 72 feet apart in the form of a triangle ) 
at once suggests several questions as to the method 
of erecting the large tripod structure above them, and 
herein lies a distinct and useful feature of the . tetra
hedral system. Employing ordinary methods, its erec
tion would have been very expensive, necessitating an 
immense amount of staging and falsework ; but upon 
the cellular system of construction it was very simple, 
and no staging or falsework of any kind whatsoever 
was required. Practically all the work was done on 
the ground, the workmen having all the advantages 
of terra firma until the last section was completed. 

The plan of erection was a simple one. The leg 
containing the stair and one of the other legs were 
first built along the ground, forming a large V. In 
this position the foot of each leg was securely fas
tened by a hinge to its foundation ; the hinge forming 
an axis, a1:Jout w:bich it was free to turn if raised at 
the junction .of the two legs ( which corresponds to the 
point of the V, and was directly above the third foun
dation ) .  

A system of jack I:..?rews was used to do this, and 
the third leg was built up section by section. For con
venience and safety during this operation, an arrange
ment like a gallows was made, to support the struc
ture while the next section was being bolted on. 

It consisted of four braced uprights of stout timber 
with a cross beam between them. Most of the weight 
of the structure during a 11ft was taken upon this 
cross beam, under which two large jack screws were 
operated. When trw structn re had been lifted four 
feet (the length of one cell ) all the wei�ht was taken 
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on the cro!!!! beam untn the next sec
tion was firmly bolted in place, which 
took about four minutes to do on an 
average. The whole weight on the 
third leg ( always roughly equal to one
third of the completed tower ) was 
then allowed to rest on the newly-added 
section, the cross beam withdrawn from 
the section above and reinserted be
low. This operation was repeated un
til after a succession of lifts the thiril 
leg had its full complement of cells, 
and the tower was in its final position. 

to the support afforded to the compres

sion members every four feet through
out their length. A very long through 
member may thus be safely treated as 
a comparatively short post. 

Third. The inspection or even com
plete renewal of such a structure 
could be easily accomplished, as no 
one member is indispensable to its sup
port. 

Fourth. The material can be very 
rapidly assembled, offering special ad
vantage for temporary structures of 
various kinds. No real difficulty was experienced in 

carrying out this plan, and the last 
section came to within a fraction of an 
inch of its assigned position on the 
foundation. The tower was formally 'l'etl'abedral Units from Which To.wer Was Bullt. 

Fifth. The method of construction 
reduces the amount of falscwork, and 
in some cases would eliminate its use 
altogether. Sixth. A very small 

opened August 31 
last. 

In an article like 
like this it is impos
sible to go very fully 
into the details of 
the system and its 
possible applications, 
but it may be well 
to point out a few of 
its best features. 

First_ The rigidity 
of the structure was 
remarkable. T h i s  
w a s  well demon
strated by testing 
the two legs which 
were built along the 
ground as a beam. In 
a position v e r y 
slightly inclined to 
the horizontal , 72 
feet between sup
ports, the structure 
only showed a deflec
tion of about % of 
an inch. 

Second. The whole 
tower is less than 
five tons in weight, 
and is surprisingly 
strong for the ma
terial employed, due The Co.mpleted To.wer (In the Opening Dal. 

Supporting the Tower on the Crossbeam While a Sectio.n o.f the Third Leg 
Is Being Placed in Po.sitio.n. 

Two. Legs Completed' o.n the Ground Ready fo.r Lifting. 

-The Opening. Dr. Bell A.�dressing the Visito.rs. 

amount of skilled 
labor is necessary 
for good wurk. 

These points ap
pear to be some of 
the chief ones which 
make the application 
of the tetrahedral 
principle of construe
tion to engineering 
work on a large scale 
well worth the con
side ration of all in
terested in the sub
ject. 

• • •  
It is the opinion of 

Albert M. Reese, of 
Syracuse University, 
whose pamphlet on 
the breeding habits 
of the Florida alli
gator was recently 
published by t h e  
Smithsonian Institu
tion, that so long as 
the Everglades and 
the 0 k e f  e n 0 k e e 
swamp remain un
drained, the alligator 
is not in the slight
est danger of becom
ing extinct. 

The To.wer In Co.urse of Erection, Sho.wing the Members 
Half Way Up. 

The Co.mpleted Tower, fro.m a Pho.tograph Taken on September t. 
THE OUTLOOK TOWER OF BEINN BHREAGH, THE FIRST IRON STRUCTURE BUILT OF TETRAHEDRAL CELLS. 
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COOKING UTENSIL FOR CAMPERS. 
A recent invention provides a simple cooking uten

sil adapted particularly for the use of campers or 
others employing an open fire, although it will be 
found useful for cooking on stoves as well. It  com-

COOKING UTENSIL FOR CAMPERS. 

prises opposite pan sections removably hinged to
gether, and forming a closed receptacle. In cooking 
over an open fire this closed form of utensil is neces
sary to prevent ashes, cinders, and the like from en
tering the utensil and contaminating the food, and 
at the same time it facilitates the turning of the food, 
as it is merely necessary to turn the pan in order to 
apply the heat to opposite sides of the food within the 
utensil. In order that the utensil may be packed for 
transportation, the handles are so attached that they 
may be folded within the pans. In the illustration we 
show the two pans, A and B, respectively provided 
with handle sections 0 and D hinged thereto. These 
handle sections are of tubular form, but square in 
cross section, and taper outwardly from the pans. 
Handle extensions F and E are provided, each formed 
with a tapered head adapted to snugly fit into the 
handles 0 and D. The pan B is formed with a recessed 
rim in which the rim of the pan A is received. The 
pans are hinged together by means of a hook G on the 
pan A, which is adapted to engage an eye H on the 
pan B. In use the pans are held together by a catch 
on the handles. If  the operator desires to examine the 
food in the utensil, it is merely necessary to raise the 
handle extension F to disengage this catch, and then 
force the pan up to the position indicated by dotted 
lines. · One of our views shows the utensil in its folded 
position. It  will be noted that the extensions F and 
E have been removed, and the handles 0 and D have 
been folded inside of the pans. Mr. Charles A. Vogler, 
of Baker, Wash. ,  has just received a patent on this 
improved cooking utensil. 

. .. 
IMPROVED TRACK-LAYING MACHINE. 

We illustrate herewith a machine adapted to be used 
in laying tracks, to expedite the operations and en
abling the work to be done by a smaller number of 
men. The machine is mounted on a flat car. At the 
forward end of the car is a gallows frame A, and 
hinged to the front end of the car platform are two 
booms, B and O. The boom B is preferably longer 
than the boom O. Both of the booms are supported 
by cables running over frame A. At one side of the 
car is a channel F, in which the rails are guided to the 
front of the machine in laying them. At the opposite 
side of the car is a similar channel G, which serves as 
a guide for bringing ties forwardly in laying them. 
The tie channel extends to a great distance ahead of 
the car, and is supported by guy wires, which pass 

Scientific America.n 
over pulleys on the gallows frame and are secured 
to the rear of the car platform. In front of the rail 
channel F is a dolly E, consisting of an upright post 
connected by braces with the forward end of the car, 
and by an inclined brace to one of the guy wires of 
the tie train G. At the lower end of the post E is a 
roller adapted to support the rails when they are run 
out from the guy channel F. In operation, after a 
sufficient number of ties have been laid, a rail is run 
out on the dolly and seized by the grapple of one of 
the hoisting cables. These cables run from the booms 
over a pair of pulleys in the gallows frame, and are 
attached to the pistons of a pair of compressed air 

cylinders D. By relieving the press
ure in the proper cylinder the rail 
may be lowered to the track, and 
moved into correct alinement by the 
workmen. The purpose of having 
booms of unequal length is to provide 
for laying the rails in staggered ar
rangement, that is, so that the oppo
site rails of the track will break joints. 
The compressed air cylinders D are 
supplied from a tank H, in which a 
pressure is maintained by a compress
or mounted on the car. Provision is 
made for folding down the gallows 
frame against an upright J when the 
machine is not in operation. A pat
ent on this track-laying machine has 
been granted to Messrs. W. M. Sax-
ton, P. J. Henselwood, and A. A. 

Johnson, Box 486, Portage la Prairie, Manitoba, Canada. 
• , e  • 

From the nature of its work, it is generally neces
sary to make use of a coping saw in very close quarters, 
and the workman finds that he must frequently re
move the saw blade during the progress of the work 
and replace it in different positions. An improvement 
recently made in this tool has a ball bearing feature, 
by which it is possible to turn the saw blade at any 
angle, and to secure it in this position without taking 
it from its fastenings. 

. . .  , . 
LADDER FOR USE ON UNEVEN GROUND. 

Pictured in the accompanying engraving is a ladder 
adapted particularly for use in picking fruit from trees. 
To this end the base of the ladder is so arranged that 
it will support the ladder in upright position irrespec
tive of the inclination or unevenness of the ground 
on which it stands, and the upper end of the ladder 
is so arranged that it may be supported in a crotch 
of a tree, or against a limb extending at such an 
angle that the ordinary ladder could not be safely 
supported thereon. One of the side bars A of the lad
der is formed with an auxiliary member B slidably 
connected thereto. A bolt at the lower end of the 
member B engages a slot D in a base member 0, to 
which the other side bar A is pivotally secured. The 
member B is held against the adjacent side bar A by 
means of a pair of straps E. Pivoted to the upper 
strap E is a latch F, adapted to engage the teeth of a 
ratchet secured on the member B. The latch is nor
mally pressed into engagement with the ratchet by a 
flat spring, and serves to hold the member B at the 
desired adjustment. The side bars A, at the upper end 
of the ladder, are bent together and held by a bolt G, 
which preferably projects to a considerable extent 
each side of the ladder, and is provided with rounds. 
At the extreme upper end of the ladder is a pointed 
metal plate H, which in use is adapted to be hooked 
over a limb, to prevent the ladder from slipping off 
should the limb bend away when the worker mounts 
the ladder. It will be evident that by this construc
tion the ladder may be supported in a vertical posi
tion, at any time, irrespective of the unevenness of 
the ground. Furthermore, as the supporting parts of 
the base member 0 are greater in area than the ends 
of the side bars, the ladder does not readily sink into 
soft and muddy ground, and the great length of the 
base member lessens the liability of the ladder being 

IMPROVED TRACK-LAYING MACHINE. 
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tipped to one side. A modified construction of the 
device for adjusting the member B is shown in Figs. 
4 and 5. On the side bar A is a plate L, provided with 
perforations which are adapted to be engaged by a pin, 
supported in an extension J of the upper strap E. A 

LADDER FOR USE ON UNEVEN GROUND. 

handle K carries the pin, which is normally pressed 
by a coil spring into engagement with the perforations . 
A patent on this improved ladder has been granted to 
Mr. Hibbard H. Thomson, of Lawrence, Kan. 

.. . . . . 
IMPROVED LEVELING ROD. 

The accompanying engraving illustrates an improved 
surveyor's leveling rod. The rod is so designed that 
it is possible easily to take readings, thro 19h a level, 
to the small fractional part of a dimension, and ac
complish this directly without referring to the unit 
marks on the rod below or above the reading, and 
without undue straining of the eyes. This result is 
obtained by covering the rod with graduations on all 
sides, the graduations of each succeeding side of the 
rod differing by a fraction of a miit, which gives the 
graduations a spiral trend thereabout, and provides 
sufficient space for marking the figures in large type. 
In carrying out the invention, a hollow casing A is 
employed, which forms the lower portion of the rod. 
This casing is substantially square in cross section, 
but with the corners diagonally cut away to form an 
eight-sided figure. Beads D serve to separate the ad
jacent faces of the casing. Within the casing is a 
second casing B, similar in form to the casing A, and 
provided with beads 0, which serve the double purpose 
of separating the sides of casing B and acting as bear
ing surfaces, which flt against the interior of the cas
ing A. The casing B may be filled with a wooden core, 
as indicated in the engraving, or it may serve to con
tain still another casing of similar form, if so desired. 
On the casing A, at one 'If the flattened corners, a lug 
D is provided through which a set screw E is threaded. 
The set screw bears against the inner casing B, and 
serves to hold the latter at any desired adjustment 
with respect to the casing A. The principal feature 
of the invention lies in the method of applying the 
graduations to the faces of the casings. This is clear
ly shown in the illustration. The numbers are placed 
only on the four broad faces of the casings, while the 
narrower corner faces serve to indicate intermediate 
graduations. The spaces between the different dimen
sions on the rod are preferably made in alternately 
different colors, so that they may readily be distin
guished. The graduations on the corner faces of the 
rod may be subdivided, as indicated in the illustration. 
A patent on this improved leveling rod has been se .. 
cured by Mr. Federico Wulff, of Torreon, Coahuila , 
Mexico. 

Ull'ROVED 'LEVELING ROD. 
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RECENTLY PATENTED INVENTIONS. I This saw-set comprises a vertical frame hav- I ticularly to means whereby two different -the pr':ent invention Is principally to Im-

Pertaining to A.pparel. ing an anvil on its front side, a horizontal , photographs, pictures, or the l ike, may be con- prove the construction and assemblage of the 

COLLAR-SUPPORT FOR SOFT SHIRTS.- I 
forked. frame which Is adjustable �ori�ontallY i t�ined with�n a single button or pin and chambered expansion disk employed to actuate 

H. R. PARKER, Ashland, Pa. The invention re- ! on said frame, and means for adJustmg and either one displayed. the valve or other member, rendering the disk 

lates to shirts, and especially to soft shirts. i clampin.g it as re�uired, a rotar� cam jour- TURPENTINE-HACK.-E. H. WALTON, Bay more sensitive and at the same time more 

Collars of this kind have a tendency to sag naled m the horizontal frame m a plane Minette, Ala. The aim of the inventor is to durable and easier of operation than such 

or fold at the front and present an unsightly below the top portion of the anvil and a provide a hack which presents a reversible disks previously made. It relates to an Im

appearance. The inventor overcomes this ob- vertically adjustable tooth gage arranged In blade having a plurality of cutting edges. And provement In devices disclosed in a prior 

jection so that a collar, though soft, will re- the horizontal frame and above the anvil. further to provide a hack having a stock of patent granted to Mr. Dunham. 

tain its form. LABEL-MOISTENER. - H. G. CAMPBELL, suitable form and weight and a removable, FIREPLACE - HEATER FOR RADIATOR 

HAT-PIN.-E. M. BLOCH, Sag Harbor, N. Y. New York, N.  Y. The principal objects here reversible V-shaped blade having opposite cut- SYSTEMS.-W. G. CONKLE, Knoxville, Ohio. 

The object of this invention, which refers are to provide means whereby an adhesive ting edges and suitably secured to the stock. The improvement pertains to heating systems 

to improvements in pins, and more partlc- can be applied, and which will also be snit- VETERINARY INSTRUMENT.-J. TONEY in which the available heat from open fire

ularly to hat pins, scarf pins, and the like, able for applying water for moistening and J. H. VIOL, Deer Lodge, Mont. In this places Is utilized to heat a circulating body 

is to provide means for engaging with the pin previously glued or pasted surfaces. Further- instance the invention is a veterinary dental of water which, through suitable pipes, is 

body adjacent the point thereof for holding the more, to provide for a quick and ready flow instrument sometimes designated a "balling carried through the various radiators of the 

pin in place and preventing its accidental dls- of the moistening agent ; for readily locating ring" and designed to be placed in the mouth house and again returned to the heater, so 

placement, and means also serving as a pro- labels or suitable articles in a position to be of a horse or similar animal for the purpose as to secure the advantages of an open fire 

tection to the point of the pin. moistened ; for holding the same while being of holding his mouth open while filing, ex- and utilize the large amount of heat which 

�'r��c��!U���RiE
f��m 

F
�r 

F
�h::D�: I:��Vi�:� :�:te�r�� t�:d 

m��:ten���O�;!���llY removing !:��t�g
fio�� o:t���:�S�e�:�k:��tr��e!:� teeth uS���N;��tes

A� ��en
K::e:�:��' 

New York, 

in this case for what Is known as flat feet, MARINE VESSEL.-T. S. BARWIS,  Van- NON-REFILLABLE BOTTLE.-E. R. RAMS- N. Y. The aim of the invention Is to pro

which will be light and perfectly shaped to couver, British Columbia, Canada. The prln- DEN" Jersey City, N. J. One of the purposes vide a burner for use on cooking stoves, gas 

',he foot, and adapted to be worn in the shoe. cipal object in this case is to provide a of the improvement is to provide a construc- arms and the like, and arranged to Insure a 

'l'he form will maintain its shape and will vessel with a floatable cabin or deck, which tion, with a universally hinged lever weight complete mixture of the gas and air, to pro

fit up well around the heel and sides of the fits in the vessel and ig held ther� solely by acting upon a movable air-inlet valve in such duce an exceedingly stwng flame, capable of 

foot, extending to the ball thereof, the device gravity, so that it may float out should the I manner that the weight will positively open quickly and highly heating culinary and other 

extending higher up at the inner instep sec- vessel founder. Another object is to support the valve to permit the escape of liquid In any vessels, soldering irons, sad irons, etc., the 

tion than at any other point so as to pro- the sides of the cabin or deck by gussets, position the bottle may be given to pour out burner consuming but little gas. 

vide the most support thereat. with passages thereunder, so that it will be the liquid, and the weight will also tend to RADIATOR.-G. MENNESSON, Troyes, 1 8  
DRESS-SKIRT MARKER.-C. KNOPF, New rigid on the vessel when it floats and will hold the valve open at such time. Rive Drolte du Canal, Aube Department, 

York, N. Y. In this patent the invention has also make �ossible the easy flota.tion of the ROOFING-TONGS.-F. C. MCCUS KER, Phlla- France. The radiator Is composed of tubes 

reference to improvements in devices for use deck or cabm should the vessel smk. delphia, Pa. The tongs are for use in bending or elements each formed of a single piece of 

in marking around the lower portion of a FILTER.-J. B. STEWART, Peregrina, Guana- I or forming the seaming lips used In making sheet metal bent down on itself In two parts 

dress skirt to indicate the proper length or juato, Mexico. The aim in this case is to the seams. The adjustment gage plate can be and welded at its edges. At each end of 

t�e like, the object being to provide a device provide means whereby when the cyanid solu- set on the lower jaw of tongs so as to form each tube is formed a circular opening by 

for the purpose that will be simple in con- tion has been removed so far as possible by a seaming lip of any desired width. Tinners stamping out to receive a pipe connection. 

struction and by means of which the marking settling, the remainder may be squeezed or employ several tongs each designed for forming The tubes thus made receive a flat and 

may be accurately made. I filtered out and the pump delivered in a con- the lip of a corresponding width. By these pointed shape, In cross section, offering sev-

REEL AND DISPLAY DEVICE FOR : tinuous stream so low in moisture as to be tongs the gage plate can be set to form a lip eral advantages. The element can be applied 

VEI LINGS, LACES, AND LIKE FABRI CS.- I c
b
apable . of stacking in dumps, to which it may of any suitable width and the plate can be along walls without giving rise to protuber

J. WINEBURGH and A . WINEBURGH, New York, I e delIvered by any suitable mechanical adjusted quickly to position when required. ances, and the triangular form of the element 

N. Y., and F. B.  Ivy, Essex Fells, N. Y. ' means. PALLET-JEWEL SETTER.-L. H. MILLER, In cross section Is favorable to the use of 

The object of the improvement is to provide i FLY-TRAP.-G. W. STEIN, Washington, Portland, Ore. In the present patent the in- steam and to the draining off of water of 

a reel and display device for veilings, laces, ' D. C. This simple trap is arranged on a win- vention has reference to watchmakers' tools, condensation. 

and l ike materials, and arranged to hold the dow pane and against the inner edge of the and its object is the provision of a new and THERMOSTAT FOR CENTRALLY-HEATED 

fabric properly reeled and a portion thereof window sash in such manner that the same improved pallet jewel setter, arranged to en- PLANTS.-R. BRUKENHAUS, Haspe, Near 

displayed over a representation, such as the is scarcely visible or noticeable from the in- able the watchmaker to quickly and accurately Hagen, Germany. The peculiarity of this ther

face of a woman, to effectually indicate the side or outside of the window, at the same set the pallet jewels of the pallet. The setter mostat consists In the arrangement of a com

merits of the fabric when in actual use. I time this particular location of the trap is , is mounted upon a suitably constructed table pen sating tube which is temporarily passed 

GARMENT SGPPORTER. _ KATE COlj"RY, I arra�ged .directl� in the usual path of the flies, provided with legs. by the heating medium and closes the main 

New York, N. Y. This invention relates to I makll�g It possIb�e to trap . a large number HAlIfMER.-A. K. HARFORD, Oakland, Cal. valve or cock at the very moment when the 

garment supporters, and is designed to provide : 
and m shorter �Ime than If the trap were In this invention the object is to provide a new highest preddermined temperature In the room 

means adapted to be attached to the front : located on the wmdow or sash. and improved hammer, having means driven is obtained by means of the movement of the 

and side of a corset, to support holsery with. ! COMBINED ENVELOP AND LETTER- by the force of an explosive mixture to per. expansion tube, caused by its lengthening 

out injury to the fabric thereof, to brace '  SHEET.-R. C. OZMAN, Beatrice, Neb. The mit the use of the tool on work which cannot through heat. When the temperature is low

the ankle of the wearer, and to exert a down· invention comprises a strip of writing paper readily be reached by pneumatic hammers and ered, until a certain minimum is reached, the 

ward pull on the corset without discomfort to folded upon itself so as to form leaves or similar tools. expansion tube is again cooled and by Its 

tl).\l wearer. panels for holding the message to be carried' i CASING-HEAD.-T. S. CRANSTON N shortening the steam cock Is opened again. 

said strip b';ing provide? w.ith . an oblique Comerstown, Ohio. The object of th: inv:: 
E]ec t rleal Devices. 

f?ld whereby Its general dl�e?tlOn IS �ent a� a tor Is to provide a head that will be ga.s or 
rIght angle, and th,; remamI?� portIOn bemg oil-tight when under extreme pressures, espe-

GALVANOMETER.-J. RIC�ARD, 25 R�e bent around the portIOn contammg the message cially avoiding the use of gaskets ' k ' 
Melingue, Paris, France. The Impro'vements m and secured thereto. which are ex ensive and . . or pa? mgs 

this case increase sensitiveness of the appara-
P ordmarIly permIt gas 

tus by Increasing the value of the couple pro-
BOTTLE.-H. S. M�RTCHYEN, Maracaibo, or 011 to seep through the material of which 

ducing rotation, that is to say, by enabling I Venezuela. The bottle IS so c?nstructed that they are ?o.mposed under high pressure, in 

the electromagnetic field produced by the cur-
when filled, corked, an.d . sealed, It cannot again such . quant.'tles as to result in material loss. 

rent to act with a constant and maximum in- I �e presented as an orJgmal package .after hav- The mventlOn overcomes this objection. 

t 't th t t ' t ' fi Id d 
' mg been once opened. The constructIOn is sim- CALENDAR AND HOLDER THEREFOR -

ensl y on e S a IOnary magne IC e , an pIe and economic and the bottle can be con- T H C N " . 

they also permit the use of a lever-arm longer . tl fill d d ' t t t 
. . ox, ewark, N. J. The prmclpal ob

than those in the forms heretofore known. This ' 
vemen y e an I s con en s readily dls- jects of the invention are to so construct a 

is ot tained by moving, in an uniform mag- I charged. calendar that it can be folded into small com

netic field, two of the sides of a galvanometer I ADVERTISING DEVICE.-E. N. MONROE, pass and brought into position with respect to 

coil of which all parts are eccentric to the ' Unionville, Mo. In the present patent the the holder where any desired turn of the 

axis of rotation, so as to Increase the sta- object is the provision of a new and improved calendar can be readily observed, and to so 

bility of the moving system. device in the form of a pin or shield, arranged construct the holder that it can be placed in 
for use as a pin, to fasten parts together, and a watch in position for observation of the 
at the same time display an advertisement of calendar attached to the holder. 

Of' I ntere .. t to Farmer... th d . d h t e eSlre c arac er. BOTTLE.-E. H. CAMPBELL, New York, 
GANG-PLOW.-A. THOMPSON and G. P. ICE-CREEPER.-J. I . HOLDERBAUM, Somer- N.  Y. The bottle is of the non-refillable type, 

LABERE ,�, Salem, Ore. The invention is par- set, Pa. In this creeper the construction is with simple and inexpensive means In the 
ticularly useful in connection with gang plows simple and Inexpensive. I t can be applied to neck, that will permit liquid to flow readily 
drawn by means of traction engines and the a heel without any skilled help, and the spur , oUt when the bottle is tilted, but will effec
like. One object is to provide a plow having section can be adjusted into or out of position tually prevent refilling ; thus not only insuring 
a pl�rallty of plow shares for t?e purpose of

, for use, and can be quickly removea and re- a purchaser that the liquid In the bottle is 
plowmg � number of furrows sI.multaneo��ly, ' placed as may be desired in the use. that originally placed therein, but protecting 
and havmg means for a.utomatlcally ralsmg JARDINIERE.-BERTHA C. FEIST, Aspen, bottlers from fraudulent re-use of bottles. 
the plows f"om contact WIth the ground when Col. This invention relates to jardinieres or 

' 

necessary. 
DRAFT ATTACHMENT.-J. J. MAGINN and houses, or for decorative purposes. The object 

Hardware. flower pots such as used for plants used in I A. E. CARY, Greely, Neb. The improvement is to produce a jardiniere which will afford CLEVIS.-M. H. B ROWNING, Perry, Ill . In 
is in draft appliances or attachments for means for holding a potted plant without ex- J �his clevis the pin may be held from turning 
plows and harvesters subjected to side draft. posing the pot or can in which the plant is m the yoke, so that all wear instead of com-
The entire attachment may be easily attached rooted. l ing upon the metal as would occur if the 
to any harvester pole or tongue. In applying clevis turned on the pin, will come on the 
the attachment to the tongue of a grain binder, 

FILTER.-A. J. CLARK, Santa Cruz, Cal. In wood through which th . . . 

or the beam of a plow, devices are employed 
the present patent the invention has for its I important as iron aga�n�:n :o�:es
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comprising bifurcated clips, and a horizontal 
object the provision of a new and improved while Iro� against Iron will s 

IS ura e, 

bar or clevis, the latter being bolted to the 
filter, arranged to insure a thorough filtering I so the inventor makes th I 

o?n wear Ol�t, 

above beam and the Clips embracing its ends. 
of the water or other l iquid, and to permit cannot turn in the ok 
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convenient and quick cleaning of the filter th 
y e \\It the motion of 

BAND-CUTTER AND FEEDER.-C. CHRIS- whenever It is desired to do so. 
e evener. 

TIANSEN, Crookston, Minn. This improvement FIRE-EXTINGUISHING COMPOUND -E 
1'.1 .WRENC':.-C. BEAUCHENE, Lake Linden, 

relates to threshing machines, and more par- DAVIDSON New York N '  Y Th ' 
. . 

d' 
MICh. ThiS Improved wrench is simple and 

ticularly to the mechanism for carrying the ' , " IS compoun 

I 
durable in construction and arr d t 

bundles of grain to the band cutter as the v 
does not in any way injure or affect any arti- mit of convenientl and 

ang.e . 0 per-

are fed into the machine, and the obJ'ect is t� cle or substance with which it would normally movable ' f 
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of the machine. It may be stored in aIr-tight bottles and other vice of undue strain. 
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receptacles, and Is not affected by climatic 
changes. KEY GUARD AND STOP.-H. M. BENEDICT 

Of" Genera] Intere .. t. MATHEMATICAL INSTRUMENT _ L A �incinnati, .ohio. A purpose of the Inventio� 

C . ' " IS to prOVIde a guide and stop which will 
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CAl\fPAIGN-BADGE.-A. JACOBSEN, Hast-

Hou .. eh old lJtllltles. 

COMBUSTION-CHAMBER FOR GAS OR OIL 
STOVES.-W. N. BEST, New York, N. Y. The 
Invention seeks to provide a means by which 
heat �ill be Increased to assist combustion, 
and SIphon sufficient air requisite to promote 
combustion in the chamber, and to provide 
means for expansion of consuming gases. 
Next, to effect highest economy in fuel by 
controlling and confining the heat In the 
chamber, not permitting generated heat to 
waste by passing out under the stove ; and 
lastly, to provide a combustion chamber of 
such construction that the generated heat will 
be directed against the object to be heated. 

MAT.-W. W. MITCHELL, New York, N. Y. 
This mat Is so constructed as to present a 
sharp scraping reinforced edge whichever side 
up the mat happens to be placed. It cannot 
be flattened out or become bent out of shape 
by hard usage. It Is non-corrodible and easily 
cleaned. It is adapted for use in cleaning 
boots and shoes to remove mud or snow there
from and the object of the Invention Is to 
provide a reversible mat of sheet metal very 
efficient in operation. 

DEVICE FOR OPERATING WINDOW
BLINDS.-D. F. LONERGAN, Morristown, N. J. 
The design in this invention Is to Improve 
devices for use in opening and closing the 
outside blinds of windows, being especially 
directed to a device operable from the Inside 
of the house, whereby the blinds and shut
ters may be swung to the desired position 
without the necessity of raising or opening 
the sash. 

CLOTHES-LINE SUPPORT. - J. LYNCH, 
Trenton, N. J. The deSign of this Inventor 
Is to provide means for enabling a l ine to be 
adjusted at a height convenient for a person 
standing on the ground, so as to place clothes 
readily thereon, and then hoisted out of reach 
so that the yard may be clear of the clothes: 
and the latter elevated above the fences into 
the air, to be quickly and thoroughly aired 
and dried. 

STOVE.-MARION W. RANDOLPH, Seattle, 
Wash. This stove is for use in apartments 
or a few rooms where there are no house
keeping conveniences of the usual kind and 
where odors from gas, oil or alcohol would 
be objectionable. It Is for use in a cabinet of 
the kind Illustrated In a former patent granted 
to Mrs. Randolph. The present stove or 
heater has a casing adapted to receive quick
lime or the like and a cover therefor, having 
openings through which cooking vessels may 
be inserted in the heating medium. 

macb l n e  .. and mecbanlea] Devices. 

ADDING-MACHINE.-C. P. MOORE and T. 

EXPANDED RECEPTACLE.-O. F. EICH
BERG, New York, N. Y. Mr. Eichberg's in
vention is an improveIL'ent in vessels or 
receptacles formed by expanding from a 
slit�ed sheet. In carrying it out he employs 
a CIrcular blank or the blank may be other
wise shaped according to the design of the 
vessel to be produced. The body of the vessel 
is thus cut out of a single plate of material 
and expanded to desired shape and after it is 
shaped, reinforced and supported to braces. 

SA W-SET.-T. W. CROSS, Everett, Wash. 

Ings, Neb. This patentee's invention has ref
erence to buttons  or pins adapted to be worn 
to display a photograph, pictlIre, printed mat- , 
tel' or advertisement, and relates more par-

Hea t i n g  a n d  LI :::b t l ng. 

'l'HERMOSTATIC CONTROLLER. - C. 
G. MOORE, Ravenswood, W. Va. The invention 

A . •  is in the nature of a small and convenient 
The object of machine designed to be carried In the palm DUNHAM, Marshalltown, Iowa. 
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of the hand and be operated by the thumb number of threads In the form of tape upon 
and forefinger of the hand sustaining it, the frame of the slashes 80 that it can be 
leaving the other hand of the accountant free manipulated from one end and by one person 
to handle a pencil and keep place In the easily, and without any accurate work by the 
column of figures as they are added on the employee. 

be adjusted Into tull register or partially out I n�furt��]i���i#Ir�;;�;;iiii;m;i!iJ 
of register in order to control the amount of 

machine. NUMBERING APPARATUS.-O. G. BAR-

PRINTING - PRESS. - A. G. HALFPENNY, 
West Hoboken, N. J. , and A. A. HOPKINS, 
New York, N. Y. In this instance the object 
of the invention is to provide a new and 
improved printing press, more especially de
signed for use in business bouses and other 
establishments, to permit ace urate printing of 
small circulars, bill heads, letter heads, en
velops and the like without requiring the aid 
of an expert printer. 

TUSCH, New York, N. Y. This apparatus is 
more especially designed for use on printing 
presses and arranged with one or more num
bering devices on the same rock-shaft for print
ing one or more sets of numbers simultan
eously, the numbering devices and the oscillat
Ing device for the rock-shaft being shiftable 
on the latter independently one of the other, 
to allow grouping the numbering devices as 
desired, the casings of the devices being of 
the same width to permit of locking them 
simultaneously in place in a chase or the 

steam fed to the engine ; and adjusts these ' 
valve plates relatively by mechanism operated f 
from the piston, so that the feed of steam I may be regulated by the engine's speed. Uerle.B� 

HINTll TO CORRl!Jlll'UN lJ I!J N ·l'll. Railways and Their Acces.orles. 
II and Addre •• must aceompany all letten .r JOURNAL-BEARING.-F. E. HARDEN, At- &lII:� attention w!ll be paid thereto. Tbls Is tor 

ROCK-DR ILL.-E. W. EVANS,  Greenwood, 
British Columbia, Canada. Primarily the ob
ject of the invention is to simplify the con
struction of hand-operated rock drills, and to 
provide for the sliding adjustment of the 
hammer-suspending mechanism, whereby the 
same may be readily shifted to any position 
and permit the striking of the drill with 
accuracy. It Is an Improvement in drills 
described In an application formerly filed by 
Mr. Evans. This In ventor has made another 

. invention of a rock-drill, and its object Is to 
provide a hand-operated drill, more especially 
designed for drilling lifter and upper holes, 
and arranged to enable the operator to readily 
set the tool in to the desired position and to 
actuate it without requiring much physical 
exertion. 

like. 

lanta, Ga. It Is sought In this Improvement 
to provide a self centering and adjusting bear
Ing of long life, which will not at any time 
allow the spindle to wabble or get out of 
proper position with respect to the other 
parts of the train, and which will permit of 
quick and easy repair when the bearing be
comes entirely worn out. 

EMERGENCY AIR-BRAKE APPLIANCE.-
RELEASING DI,VICE FOR THE MAT- H. W. MEIGS, Birmingham, Ala. The inven

RICES IN COMPOSING-MACHINES WITH tlon Is an improvement in emergency stops 
TWO OR MORE MAGAZINES PLACED ONE for railway trains In which a movable device 
ABOVE THE OTHER.-C. A. ALBRECHT, 17-18 is attached to a fixed object, or structure, 
Chsusseestrasse, Berlin, Germany. In order located alongside the track, and . is adapted 
to convey the matrices from the magazines to for engagement with an attachment on the 
the assembler by means of the common guide locomotive, or the cars, whereby an alarm 
chute, by common magazines also, the lower signal may be given, or air pressure in the 
edges of the exits of which are in a right train be reduced so as to cause Instant ap
angle to the upper horizontal surfaces of the plication of the brakes. 
magazines, the inventor provides a common CAR-FENDER.-H. M. LAMBERT, Portland, 
guide chute, of several parts, in such a man- Ore. Two fenders or catchers are provided 
ner that one part which directly communicates In this Instance, one behind the other, the 
with the magazines can be moved parallei fore fender being particularly adapted and 
with the surface of the lower exits of the intended to catch a standing person, and the 
magazines while the other part or parts can latter a person lying on the track. The IMPALING-ROLL I<'OR RAISIN-SEEDERS. be adjusted corresponding to this movement. fore fender will lift on passing over a recum--E. L. CHADDOCK, Fresno, Cal. One purpose MACHINE FOR CORRUGATING SHEET bent body and allows the rear fender to drop of the Invention Is to provide a roll for METAL.-G. B. JOHNSON, 8 Victoria Street, to the track and drag along the sa:me, preraisin seeders and like machines, that may Westminster, London, England. The object venting the body passing under the wheels. be made of suitable length and yet possess a of the present invention is to render a ma- 'l'he front fender is constructed for readily maximum degree of rigidity throughout, and chine more readily adaptable for producing folding out of the way. �;mdo��:,���bl:he��a��a���g 

t:�e���:�ing saws corrugations of any desired pitch (with certain RAILWAY-SWI'l'CH.-J. A. COPPOCK, Pine-
limits ) ,  and to this end it consists in provld- hurst, Ga. The switch belongs particularly to CLUTCH.-F. H. BACHMAN, Allentown, and Ing means whereby adjustment of the stops that class in which the points lap the head .1. D. BACHMAN, Catasauqua, Pa. The in- lengthwise of the roll arbors may be effected of the main rails on top, whereby the use of vention refers to improvements in clutches, simultaneously for some or all of the stops frogs or breaks in the main line Is avoideq, and more particularly to that type of clutch by simple operation not involving dismounting so that danger is eliminated, the track when in which a plurality of movable shoes are of the rolls. It relates to a sheet metal cor- the switch Is open being continuous as to both supported adjacent and movable Into engage- rugating machine described in Letters Patent rails, and the points being so constructed as ment with 8 rotatable member, and the object of the U. S. of A., formerly granted to Mr. to lift the wheels to cause the fianges thereof is to provide certain improvements In the Johnson. to clear the main tracks when the train is mechanism for supporting and operating these taking the switch. 

oor Intormatlon and not IIor publication. 
Referenoe. to former articles or answers should give 

date o't paper and page or number ot questloo. 
Inquiries not answered In reasonable time should be 

repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either b,r 
letter or 10 this department, each must take 
his turn. 

Buyero · wishing to purchase �ny article not adver
tised In our colnmns w!ll be turnlshed with 
addresses ot houses manufactUring or carrying 
'he same. 

SpeCial Written Information on matters ot personal 
rather than general interest cannot be expected 
without remuneration. 

Scientillc American Supplement. reterred to may be 
had at the olllce. Price 10 cents each. 

Booka reterred to. promptly supplied on receipt of 
prlee. 

Kineral. sent tor examination should be dlstlnctl, 
muked or labeled. 

( 10619 ) C. W. T. writes : Please aI-
low me to correct an error Into which you fell 
in a recent issue. In effect the question was 
this : Why does the sun shine on the north 
side of a house, at sunset, on the equinox, 
which stands east and west, when It should set 
in the west ? I don't remember whether he 
spoke of Its shining on the north side of the 
house at sunrise ; possibly he had not noticed 
that. He asked If it was caused by refraction. 
You said that It not only couldn't be caused 
by refraction, but couldn't be true, and pro
ceeded to demonstrate it. Now, I beg that you 
will permit me to show you that you are wrong. 
It is refraction which causes It, because it ap
pears to rise before it Is due, hence Is still 
north of east, and it appears to be in the 
heavens after it has actually gone below the 
horizon, and north of west. 

� S' 
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shoes. Prime Movers and Their .," ccesso rles. SPIKE.-A. B.  LIPSCOMB, Yager, Cal. This DRILLING-MACHINE.-E. ALSLEBEN, Char- STEAM-TURBINE.-J. K. CLARK, Hono- improved spike is cheaply constructed, since H H is the western horizon, S S the apparent lottenburg, near Berlin , 1 1  Spielhagenstrasse, lulu, 'l'er. of Hawaii. One of the objects in it requires but little more manipulation than path of the sun, TV Is a point due west of us 
Germany. Stone drilling machines are known this instance is the provision of a light but the ordinary one, and when once driven into ( the point where the sun should disappear ) in which the drill pressure is regulated auto- strong and durable engine, 

.

especial lY designed 1 the tie, it will not easily become loose, and i s' is the. point where the sun seems to set, 
matlcally by means of a spring interposed for automobile use. The inventor further even if loose would be very dimcult . to with- when It IS actually below that point, and is 
between feed spindle and the drill. I t  is also contemplates a turbine easily reversed or draw since the loosening is at the upper In- north of west from us, and is shining on the usual in stone drilling machines to include a brought to a quick stop, and provides for the stead of at the lower end. north side of the house. TV S' Is the distance friction clutch in the feed mechanism, which utilization of the exhaust steam to lubricate north of the east or west point of the horizon clutch is automatically thrown out when a the transmission gear inclosed in a protec- to the center of the sun. A. You are quite given drill pressure is exceeded. This inven- tlve casing arranged at one side of the engine. PertalnlnK to Vehicles, correct in the theory of your criticism of our tion relates to an electrically operated stone IN'l'ERNAL·COMBUSTION ENGINE.-C. J. FOOT-WARMER.-C. H. WH ITAKER, Bor- answer regarding the shining of the sun on 
drilling machine, the feed bar of which is MUNDHENK, Freeport, Ill .  The object in this dentown, N. J. In the present patent the the north side of a house at the equinoxes arranged In the hollow driving shaft. case is to so construct a gas, oil, or other object of the Invention Is the provision of a when risIng or setting. We had never calcu-

PUi\IP.-A. DELLANNA. Salt Lake City, engine as to permit cooling thereof by an new and Improved foot warmer more espe- lated the aUlount of displacement of the sun to 
Utah. The invention refers to features of air blast, as contra-distinguished from water clally designed for use in carriages and other the north due to refraction, but upon the re
construction and organization in a l ift pump cooling. A cylinder and jacket formation vehicles and places, and arranged to permit ception of your letter we quickly did so, as 
in which one or more vertically movable produces an inclosed chamber or series of the use of lap robes without danger of set- perhaps you have already done. This dlsplace
stand pipes are provided in connection with chambers through which air blast is circu- tlng fire to the same or causing overheating. ment varies with the latitude, of course. The 
a means, such as pistons, for forCing the lated, and in which are arranged radiating VEHICLE-WHEEL.-G. R . WILLIAMS,  Lit- refraction of the atmosphere at the horizon Is 
water through the stand pipes upon the ver- devices dissipating the heat from the cylinder tIe Rock, Ark. This wheel is especially useful 35 min. of arc. The angle made by the path 
tical movement thereof, the pipes being proper. and means for maintaining the cylin- for automobiles. The object of the inventor of the sun with the horizon on any day Is the 
equipped with valves and other parts by der in true form. Thermostatically controlled is to produce a wheel which will have a high colatitude. This gives a right spherical tri
means of which the water is caused to flow means are provided to automatically regulate degree of resiliency, so as to reduce jars and angle in which the refraction ( 35 min. as 
upward through the pipes from the upper ends the blast. shocks incident to passing over a rough road- I' above ) is on one side about the right angle, 
ther"of. ROT.\RY EXPLOSIVE-ENGINE.-J. VAN B. way. A feature is the absence of a pneumatic I 

the displacement to the north .to be computed 
CONNECTING MECHANISM. - H. E. R A '! C K ,  Cleveland, Ohio. The invention re- tire, the general purpose being to avoid de- Is the other side about the right angle, and 

8M ITH. Roslyn, Wash. The Invention is par- lates to a rotary explosive engine in which la�'s incident to puncturing such tires. 'I t�e know� an�le Is the �olatltude. The equa
ticularly applicable for the adjustment of the two chambers are provided, the charge being " EHICLE-SPR ING. _ G. W. LOEFFLE R, tlOn of thiS triangle Is sme X = cot. of col at. X 
caps of hydrants and the l ike, and is adapted drawn by suction into one chamber and Tampa. Fla. The springs embodying . the in- tan. 35 min. Solving this for the t.roplcs, lat. 
t o  be used in connection with the ordinary therein compressed. and then transferred to vention are formed of a steel bar or rod a ' 23 deg. 30 min., we obtain 15 mm. 10 sec. 
threaded member of hydrants now in use. It the explosion or working chamber where it ortion of which is formed into a head c'on- I For the latitude of New York the sun is dis
is possible to remove the cap from the hydrant Is ignited and expanded against the piston or �Istlng of a series of horizontal spiral coils placed 30 min. 1 0.5 sec., which is a little less 
by merely turning the locking member through equivalent part of the invention. and a part extending therefrom, said part I than its o�n diamete.r. On the . Arctic and 
one-half of a revolution and without rotating SPARK-PLUG.-G. W. SAGE, Eureka, Cal. having an intermediate vertical coil, and the Antarctic Circles the . dIsplacement IS 1 deg. 20 
the cap member. Mr. Sage's improvement relates to an igniter ends of the bar so formed provided with min. 30 sec. less 1 'h diameters of the sun. The 

BEL'l'-SHI FTER.--A. ROS ENTHAL, Augusta, of the make and break or contact and 1'e- means for attaching to the vehicle body and I m�an. diameter. ?f the sun is 3.2 min. of arc. 
Ga. This shifter Is adapted to be tripped and lease type, adapted for firing the charge of axle respectively. Wlthm the frIgId zones the displacement in-
then to operate automatically for stopping a gas or internal combustion engines, and the ' I creases rapidly till at the poles the center of " EHICLE-SEAT LOCK.-J. ARC. ORE'!, . Rose- I the sun is raised 35 min. above the horizon, machine when a certain movement thereof has object of the Invention is primarily to pro- b d S D 0 f th t I been made. It is designed for application to vide an igniter of this type which may be 
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1 which raises the lower limb of the sun entIrely to provI e a eVlCe or 0 mg e. sea s .o above the horizon by an amount a little more any form of machine in which a belt requires used effectually on high speed engines. h ' I th b d th f h h d to be shifted from a driving to a loose pulley, � ve IC e upon . e 0 y ereo . w IC eVlCe than the diameter of the sun's disk. The con-ENGINE.-J. SCHAEFFERS, New York, N . Y. IS ca.pable of bemg readily secured to a seat ClusI'on I'S that nowhere exceptl'ng In the frigid and the form of support or means for attach- I t ' · th · t I b t ' d t t d t I th ing the same to such machine may be varied 

n ,  connec lOn WI m erna com us IOn en- an IS so. cons ruc e as 0 rece ve e uppe.r zones Is the displacement at the equinox sufli-
at will. 

gines in which heat of exhaust gases is used edge portlO': of a wagon box and to automatI- clent to be detected without a compass, or 
SHIFTING AND LOCKING MECHANISM 

t? gen�rate vaf.0� emplo��d 
d 

t� a��ate a cally 
i
lO
d
ck Itself thereto when the seat is un- some other accurate method of locating the pIston m a cy m er prov e or e pur- occup e . 

east and west line. It is not enough to justify FOR FRICTION-BAND CLUTCHES.-J. P. pose, this invention is particularly useful. TRACE - HOOK. - H. ApPLEGATE, Long the expression that the sun may shine on the KARR and J. D. RAUCH, Logansport. Ind. The The object is to provide an engine in which Branch, N. J. The invention is· especially north side of a house. One could not be cer-mechanism Is applicable to drums of hoisting water or other liquid is Injected into the In- ti Ith d ' f thO h useful in connec on w eVlCes 0 IS C ar- taln of 1 deg. 20 min. by the eye. The rays engines for use in locking them to a counter- I ternal combustion cylinders at the end of the acter having spring pressed tongues adapted would not fall into north whidows of a house shaft which is driven from an engine or other power strokes, thereby forming a vapor which to prevent the traces from becoming detached whose walls were accurately oriented, at this motor� It is adapted to lock the drum auto- is exhausted Into a cylinder to actuate the h 'm t Th bj t ·  t from the w I e rees. e 0 ec IS 0 U1'O- angle. Our first answer was sumciently cor-matically when the mechanism is adjusted in ' p iston therewithin. f f t · hi h vide a device 0 easy manu ac ure, m w c rect for the place of the inquirer, even if not a certain position, but the locking and releas- IN'l'ERNAL-COMBUSTION ENGINE.-P. F. h t f th I I b f th h k t e ongue 0 e c os ng mem er 0 e 00 - so for the frigid zone. 
. 

ing of the friction band applied to the drum 'l'HO�IAS, EI Paso, Texas. The object in this may be opened by a simple manual (peration, may be easily and quickly effected. case is to eliminate all cam shaft operating and in which parts liable to wea� l .y US ) are ( 10620 ) J. A. writes : I would like 
PIPE-CUTTER.-F. G. HAAS, Springfield, mechanism or other means for opening and inclosed in a b,,, ing. very much if you would do me the favor to 

Mo. In this construction of cutter the inven- closing the valves, and to provide a structure AUTOMOBILE.-E. HYSLIN, Kindred, N. D. Inform me, If possible, the different tempera· 
tor dispenses with the use of springs, small wherein the valves are opened and closed auto- The supporting steering or driving gear for tures that have to be attained for welding Iron 
"erews. pi stons, wedges, cams, gears, and other matically by the pressure of exhaust gas near motor vehicles in this case is of that order and steel. A. There is no common and impor
small elements commonly used that readily be- the end of the power stroke. It is particu- which embodies a four-wheel drive in which tal Industrial operation for which theoretical 
come inoperative; particularly when provided larly adapted to engines having a plurality of the power Is at all times applied equally to rules and figures may be laid down with so 
with screw thread attachments which become cylinders and of the four-cycle type. all four wheels, and In which both axle� or all little assurance as for welding, principally be
loosened or break off when the device is in use. ROTARY ENGINE.-S. S. SADORUS, Sarilda, four wheels are used in steering. Slipping, cause In no other does so much depend upon 
The invention relates to means for cutting Idaho. The engine piston and the abutments skidding, and sliding' when running on various the individual skill of the operator. Also there 
!)Oiler fiues, tubl's. or pipes. within the casing may be substantially like kinds of roads or on inclines or abrupt turns may be a difference of 100 or more degrees 

S'l'RIKING-COMB FOR SLASHERS.-H. B .  those shown in the patent formerly granted are prevented . between one man's idea of say "-:-''1lte heat" 
BECK�IA'!.  Newburgh. N. Y. It is the princi- to Mr. Sadorus. His present engine employs or "clear orange" and another's, dependent 
pal object of the Improvement to do away means to secure the benefit of the expansion NOTE.-Coples of any of these patents will ! upon the susceptibility of the retina of the 
with one-half the labor required to manipulate of steam, and he also makes the cut-off valves be furnished by Munn & Co. for ten cents each. observer or the light under which the ob
combs. This is attained by mounting a strlk- : in two parts in the form of disks overlying I Please state the name of the patentee, title of s!"rvation ,,:as ma�e. An expert of t

.�
e highest 

lng comb for dividing the yarn into an equal each other and having openings which may the invention, and date of this paper. i standing Will pOSItively assert that steel elm, 
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not be welded," and a manufacturer will pro
duce an elaborately tested weld of the most 
dUllcult combination of high and low carbon 
steels. . With the foregoing reservation, the 
following figures are approximately correct : 

the practice. In practice it probably can, the 
difference decreasing as the surface of the 
road Improves. 

Iron to . iron : 2350 to 2450 deg. Fahr. BEW BOOKS, ETC. 
j iron 2400 deg. 

Iron to steel 1 steel 2150 to 2300 deg. THE ECONOMICS OF RAILROAD CONSTRUC-

Steel to steel : 2100 to 2250 deg. TION. By Walter Loring Webb, C.E. 

A white heat will completely destroy some First edition. New York : John Wiley 

classes of steel ; generally speaking, the milder & Sons, 1906. 12mo. ; cloth ; 324 

the steel the easier the weld. If  two pieces pages ; 34 figures. Price, $2.50.  

of steel of different melting points are- to b e  T h e  railroad engineer h a s  a n  almost limit-

welded together, the welding · heat of one may less field to cover before he can be said to 

be near the melting point of the other, and have mastered the science of steam-road operat

their temperature should therefore be different Ing. He must have, in addition to a knowl

In order that the effect of the hammer blow edge of the mechanical details, a wide view 

may not affect one more than the other. See of a large n umber of subjects which on first 

SCIENTIFI C A M EIUCAN SUPPLE MENT, Nos. 70 sight do not seem to have any bearing upon 

and 563 ; price 10 cents each mailed. his profession. Should the engineer rise to an 
administrative position, his view must have an 

( 10621 ) C. W. W. asks : Will you even wider scope. He must be familiar with 

kindly give me the dimensions of a wagon bed many questions of economics, and of finance 

to hold one yard of crushed rock ? Also, what In addition to his technical experience. It  is 

will one yard weigh ? A. A wagon measuring self-evident then what a task the author of a 

5 feet long by 2 1,2  feet wide by 2 feet high, book on railroad economics has before him. 

inside measurements, will hold almost ex- Realizing the Impossibility of introducing all 

actly a cubic yard of crushed rock. T o  de- the subjects related to railroading Into a vol

termine the il"eight of the sides necessary for ume of p ractical size, or of keeping a discus

any existing wagon box to make it hold a sion, from all standpoints, of the more com

yard, multiply Its length Inside in Inches by mon ones within reasonable limits, the author 

its w idth SJ;ld divide 46,656 by the figure you has approached the topic from the side of 

obtain ; the answer will be the height of the economics, and has given most attention to 

sides. The weight of a yard of crushed rock the subjects that have to do with the con

will vary considerably with the kind of rock, structlon cost of railroad systems. 
the size to which crushed, and whether or not THE FORAGE AND FmER CROPS IN AMERICA. 

it is screened. Granite and gneiss weigh 4320 By Thomas F. Hunt, M.S.,  D.Agr., 
to 4590 pounds to the yard In the solid, trap Professor of Agronomy in the New 
rock 4600 to 5000 pounds, and limestone up York State College of Agriculture at 
to 5500 pounds. Screened crushed rock will Cornell University. New York and 
contain 45 to 55 per cent of "voids" ( or Chicago : Orange Judd Company. 11-
spaces between the pieces) increasing with the lustrated ; 428 pages ; cloth. Price, 
size to which it  is crushed. Thus, a yard of $1.75.  
granite, weighing say 4500 pounds In t h e  solid, T h i s  is a book f o r  t h e  farmer, the teacher, 
crushed to say l 1,2 ·inch gage and screened so and the college student. It  has been prepared 
as to contain 50 per cent voids would weigh with the view to meeting the demand for an 
4500 X 50 untechnlcal but scientific and comprehensive 
---- = 2250 pounds. The "run of the treatise of the grasses, legumes, and fibers. 

100 The method of presentation Is similar to that 

crusher" contains only about 35 per cent voids, of "The Cereals In America" · to which book 

on account of the varying size of the pieces ; this Is p roposed as · a companion, the two books 

thus a yard of crushed trap unscreened would together purporting to furnish a year's w ork 

5000 X 65 In a college course In agronomy. The book Is 

weigh 3250 pounds. admirably adapted to general reading and will 

100 undoubtedly take Its place among the hand
books on agricultural topics. To timothy, Ken-

( 10622 ) W. S. S. says : I notice in tucky blue grass, red clover, alfalfa, cowpeas, 

"Experimental Science" a description of a and cotton has been given the same plain , 

Wehnelt Interrupter for an induction coil. thoughtful, and accurate treatment which char

Would the law allow any person to maKe this acterizes "The Cereals In America. "  An abun

device to use with their own inductIon coIl ? dance of new and scientific thought has been 

I s  It patented In this country ? If  so, where crowded Into these pages. Reproduction In 

could one be bought ? A. The Wehnelt In- grasses, permanency in meadows and pastures, 

terrupter of "Experimental Science" may be ' the role of legumes in soil inoculation, the 

made and used by any one. It  Is not patented. production of root crops as a substitute for the 

It can be bought from any dealer In elec- more expensive concentrates, fiber crops In 

trical goods or in physical apparatus for their economic relations, the detection of adult
colleges. erations and impurities are some of the salient 

features. Laboratory exercises are provided, 
( 10623 ) F. B. says : I am construct- and ample collateral reading Is supplied at the 

Ing an Induction coil whose dimensions are end of each chapter. 
as follows : primary coil 8 Inches long by '!8 SOLUBILITY OF I NORGANIC AND ORGANIC 
Inch dlamrt(.r, wound with two layers of D. C. C. SUBSTANCES . A Handbook of the Most 
magnet wire No. 14. The secondary consists Reliable Quantitative Solubility De-
of 21;4 pounds of No. 36 D. C. C. wound Into terminations. Recalculated and Com-
sections 3 1,2  Inches by 5/16 Inch thick . If hard- piled by Atherton Seidell, Ph.D. 
rubber tubing Is used hetween primary and New York : D. Van Nostrand Com-
secondary, what thickness should it be ? Is It pany. 8vo. ; cloth ; 355 pages. Price, 
necessary to put sheet rubber between each $3 net. 
section ? What size spark should this coil 
give, and how far will It work on a wireless. Quantitative solubility tables taken from the 

A. A hard-rubber tube 3/32 o r  tAo Inch thick most reliable obtainable sources. Designed to 

will be quite strong enough t o  use between meet some of the needs of all chemists, rather 

the primary and secondary winding of your than to completely fill the requirements of only 

coil. Sheets of hard rubber are the best ma- one class. 

terial to separate the sections of the second- PLANT BREEDING. Comments on the Ex-
ary coil. If  properly p roportioned a coil of periments of Nilsson and Burbank. 
the size you specify will give a spark of about By Hugo de Vries. Chicago : The 
1 1,2  inches. The coil may transmit to a Open Court Publishing Company, 
distance of over two miles over water and at 1907. 12mo. ; cloth ; 352 pages ; 114 
night. You would do well to have our SUPPLE- figures. Price, $1.50 net. 
MENT No. 1363, price 10 cents, as a guide in The great Darwin, in his theory of the de-
your w ork of making a wireless outfit. velopment of one species from another by suc

cessive differentiation and natural selection,  
( 10624 ) P. S. writes : In one of your held that the process was slow and gradual, 

answers you said that the best way to load a and that the changes, sl ight though they might 
wagon was to put a larger weight on the be in themselves. took effect owing to cumu
rear (larger ) wheel. Drivers do not agree lative action. Working from this basis, he 
with you. A man always loads sand as far calculated that for the forms of life to have 
front as possible. They say that the closer reached their present condition, several thou· 
the horse the easier It can be pulled. Please sands of millions of years would have been 
answer In your column whlch you think would necessary . .  This estimate does not agree with 
be the best way to load for traveling on ma- that reached by physicists and astronomers
cadamized roads. A. Prac'ucal men, drivers among the former Lord Kelvin-who have 
and others, often follOw a certain practice placed the time during which the earth has 
sound In itself, attributing

· its origin to reasons been habitable at between twenty to forty 
which are unsound or· different from those million years. Such a discrepancy must needs 
from which it originated. The practice of be accounted for, and the noted Hugo de 
loading sand, e. g., nearer the front of the Vries, Professor of B otany In the University 
wagon probably arose from its being less liable of Amsterdam, seems to do so In a recently 
to run when so loaded ; In a four-wheeled published work by modifying Darwin's Ideas 
wagon , in which the position of the load has through tire Introduction of the principle of 
n o  effect on the upward or downward pressure Mutation. It has been shown that while 
of the shafts, the distance of the load from species possess constant characteristics In the 
the horse can make n o  conceivable difference main, a certain freedom o{ variation from the 
In the ease with which it can be pulled on a general type is possible within limits governed 
8traight pull. The distribution of the load by the rules of probability and chance. These 
will make a difference In turning, a lighter "mutations" or "sports" breed true, and a 
load on the front wheels making the wagon definite new species results. This, In very 
turn more easily, especially on bad roads. A broad form, is the foundation upon which the 
wheel is a continuous lever of the second theory of mutation is laid, a foundation proved 
order, In which the power has the same arm by experiment to be stable. When applied to 
as the weight, consequently there is no reason the development of species, this modification 
In theory why a load can be moved more easily reduces the unwieldy time Interval of gradual 
on a large than on a small wheel, though a evolution to a close conformity with the fig· 
mistaken theory that It can may have assisted ures arrived at by other consIderatIon., and 

the weightiest argument of the opponents of 
"Descent" l oses its force. It  Is worthy of 
mention that Prof. de Vries gives at once a 
very just criticism and well-deserved apprecia· 
tion of the work of Luther Burbank, the pro
ducer and developer of so many useful variants 
of old species of plan ts. In criticising Mr. 
Burbank's work, Prof. de Vries states that it 
is not of true scientific value, because the 
methods of obtaining the desired results are 
not carefully noted, and are largely forgotten 
as soon as the results are obtained. On the 
other hand, he strongly brings out that B ur
bank Is not working for scientific ends, but to 
place on the market improved fruits, more 
beautiful fiowers, and vegetables of greater 
food value, so that the entire world may 
benefit by his discoveries. He Is the practical 
worker, who points out the path for the scien
tist to follow. 

SANITARY ENGINEERING WITH RESPECT TO 
WATER SUPPLY AND SEWAGE DIS
POSAL. By Leveson Francis Vernon
Harcourt. With 287 illustrations. 
London and New York : Longmans, 
Green & Co. 8vo. ; cloth ; 469 pages. 
Price, $4.50. 

The scope of this very valuable work can 
best be gained from an inspection of its con
tents. The work consists of two parts. In 
Part 1., Chapter 1 con tains the Introduction 
and treatment of ancient water works and 
available rainfall. Chapter 2 treats of sources 
of water supply. Chapters 3 and 4 treat of 
wells and of deep wells respectively. Chapter 
5 Is on lakes and storage reservoirs. Chapter 
6, earthen and rubble reservoir dams. Chap
ter 7, masonry dams. Chapter 8, typh;al 
masonry dams. Chapter 9, intakes and con
veyance. and · storage of supply. Chapter 10, 
purification of water supply. Chapter 11, dis
tribution of water supply. Part II. deals with 
sewage disposal, and Chapter 12, the first 
chapter of this part, takes up the subject of 
house drainage and disposal of refuse. Chap
ters 13, 14, and 15 deal with sewerage and the 
clarification of sewage and utilization and 
purification of sewage on land respectively. 
Chapter 16, the last chapter of the work, Is 
on chemical, electrolytic, and bacterial purlfi· 
cation of sewage. 

GRAPHICAL HANDBOOK FOR REINFORCED 
CONCRETE DESIGN. By John Hawkes
worth. New York : D. Van Nos
trand Company. Quarto ; cloth ; 64 
pages ; illustrated. Price, $2.50. 

This work consists of a series of plates, 
showing graphically, by means of plotted 
curves, the required design for slabs, beams, 
and columns under various conditions of ex· 
ternal loading, together with practical exam· 
pies explaining the method of using each plate. 
Designs for most of the more commonly occur
ring forms of reinforced concrete construction 
may be ascertained directly from these plates, 
without performing any of the computations 
ordinarily requlreIJ. 

I NSTRUCTIONS TO INSPECTORS ON REIN
FORCED CONCRETE CONSTRUCTION. By 
George P. Carver. Beverly, Mass. : 
Payson Publishing Company. Paper. 
Price, 50 cents. 

A set of directions as to the use and In
spection of reinforced concrete construction, 
taken from instructions to Inspectors on rein
forced concrete arch construction, prepared for 
use on the viaduct work In Key West of the 
Florida East Coast Railway. 

DAS WERDEN DER WELTEN. Von Svante 
Akademische Arrhenius. Leipsic : 

Verlagsgesellschaft, 
Price, $2. 

1907. Octavo. 

It has rarely been our good fortune to re
view a book which has the distinction of 
having been written by one of the world's 
great physicists in a semi-popular style. That 
distinction undoubtedly belongs to Prof. Arr
henius's new book. Considered In its entirety, 
the work presents in a clear and forceful 
manner the cosmogony of its distinguished 
author, a cosmogony which is ultra-modern In 
every respect, and based almost entirely upon 
the newer conceptions in physics. Most re
markable and original are those chapters which 
seek to explain many cosmical phenomena 
( comets' tails, solar phenomena, zodiacal light, 
evolution of nebulre ) as the effect of radia
tion pressure. Although radiation pressure 
was not discovered by Arrhenius, we owe to 
him Its ap�tPtlon to the explanation of most 
cosmical p"'omena. For. that reason those 
chapters which will probably be read with 
most Interest are those on radiation pressure, 
and above all, the very daring and exceed
Ingly plausible final chapter on "Panspermy," 
In which Prof. Arrhenius seeks to show how 
by means of the mechanical pressure of light 
minute germs of life may be transmitted from 
star to star. 
PRACTICAL C'ARPENTRY. Edited under the 

Supervision of William A. Radford. 
Assisted by Alfred A. Woods and 
William Reuther. New York : In
dustrial Publication Company. In 
two vols. 8vo. ; cloth ; 500 pages ; 
ill. Price, $2. 

The aim of this work is to deal with the 
subject of building and construction In a sys
tematic and concise way. The author first 
treats of the subject of geometry 10 so far as 
It relates to carpentry. Another chapter Is 
devoted to the use of the steel squa re, and 
contains a number of useful suggestions, espe-
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cially along the line of roof framing. In dis
cussing the subject of house framing, the good 
and the faulty methods of construction are 
given, with a view to bringing out the errors 
common In the trade. The other numerous 
departments of this valuable work are fully 
dealt with, giving directions s o  concise that, 
In connection with the accompanying illustra· 
tions, they cannot be mIstaken even by the 
merest beginner . 

ADVERTISINIJ THAT TELLS ; OR, How TO 
ADVERTISE IN A SMALL WAY SUCCESS
FULLY. By George Carl Mares. Lon
don : Guilbert Pitman. 16mo. ; cloth. 
Price, 60 cents. 

Advertising is not merely the insertion In 
a number of publications of a few random 
statements. It is not the placing before the 
public of disconnected notices In which il 
neither coherence nor sequence. AdvertiSing 
Is a science, an art, depending for its success 
upon a knowledge of human nature and of 
psychology. In addition to the above knowl
edge, the successful advertisement writer 
must be familiar with the methods in vogue 
in printing establishments. He must be con
versant with all the processes of wood en
graving, of electrotyping, and of lithography. 
Then there are questions of cost, of tracing 
results, and a host of others. . In spite of Its 
convenient size, "Advertising That Tells" con· 
talns a helpful or suggestive hint, at least, 
on each of these subjects. 

.A TREATISE ON THE DYNAMICS OF A PAR
TICLE. With numerous examp) Q<i. By 
Edward John Routh. Cambrl(lge :  
The University Press, 1898. 8vo. ; 
cloth ; 410 pages ; numerous eXDlana
tory figures. Price, $3.75.  

In t h e  dynamics of a particle a r e  so many 
questi ons of Interest that this branch of the 
sciences has always been eagerly followed. 
This is especially so, since, although fin ite 
bodies are governed by the same laws as are 
particles, great mathematical difficulties arise 
as soon as the J?,nite size of a body Is taken 
Into consideration. Many of the problems In 
this treatise can be attacked from several 
sides, but, in general, the most elementary 
method hal> been put first. An endeavor has 
also been made to separate the difficulties of 
pure geometry from those of dynamics by 
treating all problems In two dimensions before 
regarding them from a more difficult view
point. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United .states were Issued 

for ·tbe Week Endlne 

.september 24, 1 907. 

A N D  B A C H  B B A I U N O  T H A T  D A T B 

I See note at end of lIat about copies of theBe patentf.] 

Acid, apparatus for separating sulfuric, F. 
G. Cottrell . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 866,844 

Acid, manufacture of sulfuriC, F. G. Cot-
trell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866 84� 

Adding machine power drive, J. G. Vincent 866'750 
Advertising or spectacular exhibitions, de-

' 

vice for, S. & J. Chandler . . . . . . . . . . . . 867, 1 10 
Air compressor, A. McCarthy . • . . . . . . . . . . . .  866,878 
Air ship, T. Kornbrodt . . . . . . . . . . . . . . . . . . . 866,665 
Air ship, A. G. Russell . . . . . . . . . . . . . . . . . . . 867,083 
Alloy, F. W. Fletcher . . . .  . . . . . . . . . . . . . . .  867 1 94 
Amusement apparatus, C. V. Johnson . . . . . . 800;609 
Amusement apparatus, A. L. Plotner . . . . . .  866,680 
Animal trap, H. Turner . . . . . . . . . . . . . . . . . . 866,987 
Antl�Ylng chicken wing attachment, 1. III. 

avlson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,190 
Apparel fastening, H. Ferl . . . . . . . . . . . . . . . .  866,925 
Aquarium and Oushlog device, automatic, M. 

Connor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,112 
Auger, earth, F. Brown . . . . . . . . • . . . . . . . . .  866,839 
Automobile screen cleaning apparatus, F. 

Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,996 
Bacteria In liquids, apparatus for killing, 

J. Willmann . . . . . . . . . . . . . . . . . . . . . . . . . .  867,089 
Baling press, Evans & Carr . . . . . . . . . . . . . . .  866,637 
Baling press, C. Jelf . . . . . . . . . . . . . . . . . . . . . .  867,200 
Baling pres. binder attachment,  F. J. Katz 866,934 
Balling machine, A. E. Rhoades . . . . . . . . . .  867,153 
Bark splitting machine, H. L. Staley . . . . . .  866,975 
Basket making machine, S. L. Casella . . . . . .  867,013 
Battery zinc, H. C. Thomson . . . . . . . . . . . . 866.748-
Bed., H. F. Nehr . . . . . . . . . . . . . . . . . . . . . . . . .  866,954 
Bed bottom, E. H. Hutcheson . . . . . . . . . . . . . .  866:790 
Bed, folding, S. I{ramer . . . . . . . . . . . . . . . . . 867,053 
Beehive, C. H. W. Weber . . . . . . . . • . . . . . . . .  866,991 
Binder for loose leaves, temporary, J. S. 

McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867.228 
Binder, loose leat, Dawson & Heeter . . . . . .  866,845 
Binder, loose leat, J. C. Dawson . . . . . . . . . . .  867, 191 
Binders, twine tension for, C. B. SchrepeI . .  866,7.38 
Biscuit cutter, L. A. Rockwell . • . . . . . . . . . .  867,082 
Board. See Drawing board. 
Boat launching apparatus, C. Dickenson . . . . 866,847 
Boller, A. B. Burns . . . . . . . . . . . . . . . . . . . . . . 866,771 
Boller cleaner, water tube, G. Patterson . . . 867,073 
Boller leveler, E.  J. Budd . . . . . • . . . . . . . . . . . .  866,910 
Boot and shoe counter, G.  L. Preble . . . . . .  866.732 
Boring machine, wood, B. M. Spratt . . . . . . . . 866J!22 
Bottle, G. H. · Powell . . . . . . . . . . . . . . . . . . . . . . 866f662 
Bottle cap, combined. metallic and frangible, 

F. T. Robinson . . . . . . . . . . . . . . . . . . . . . .  866,813 
Bottle for use In the army, water, N. 

Falchnle . .  . . . . . . . . . . . . . . . • .  . . . . . . . . . . .  866,779 
Box, R. C. Totzke . . . . . . . . . . . . . . . . . . . . . . . .  867 , 1 71 
Box fastener and seal therefor, G. H. 

Maas . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,944 
Brake beam, J. H. Baker . • . . . . . . . . . . . . . . . .  867 , 1 84 
Brake lever, J. C. Orrison . . . . . . . . . . . . . . . .  866,805 
Brake setting device, friction. F. Kratzer . .  867,054 
Brake shoe head, J. H. Baker . . . . . . . . . . . . 867 , 1 83 
Brick cutting machinery, A. Ramsay . . . . . .  867 , 1 49 
Briquet machine, C. W. Reynold • . . . . . . . . . .  867,210 
Brush, Glorieux & Struck . . . . . . . . . . . . . . . . 866,784 
Brush and soap holder, shaving, M. Schmitz 866,970 
:qrush , rotary tooth, O. C. Lillie . . . . . . . . . .  867,063 
B' dh ,  tooth, O. C. Lillie.  . . . . . . . . . . . . . . .  867,062 
Bucket bottom, well, E. A. Lee . . . . . . . . . . . .  866.661 
Bucket, sectional dredger, H. L. Sherwood . .  866.971 
Bucket, well, P. E. Get • . . . . . . . . . . . . . . . . . .  866.783 
Buckle, belt, J. D. Templeton . . . . . . . . . . . . . 866,982 
Burnlog Onely divided fuel , G. S.  Welles . . 867,177 
Bushing puller, J. Zlmms . . . . . . . . . . . . . . . .  867,181 
Button , J. W. Schloss . . . . . . . . . . . . . . . . . . . . �fI/I. A 1 7  
Cabinet, barrel, A. BItaR • • . • • • • • • • • • • • • •  886,m 
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Calculating the price of articles, device for, 
J. A .  Cheape . . . • . . . . . . . . . . • • . . . • . . . . . .  

Calculator. E. Leder . . . . . . . . . . . . . . . . . . . . .  . 
Calendar, J. Neulander . . . . .  0 • • • • • • • • • • • • •  
Can body forming and soldering machine, 

G. Gardner . . . . . . . • . .  ; . . . . . . . . . . . . . . .  . 
Candy spinning machine, J. F. Magruder . .  
Car and the like, transportation, J. M. 

866,914 
867. 061 
866,802 

Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.764 
Car antlfrlctlon center bearing, J. C. Bar-

ber . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . •  867 . 000 
Car brake, W. Q. Olden . . . . . . . . . . . . . . . . . . .  866.675 
Car brake, L.  Allenbrand . . . . . . . . . . . . . . . . .  866.904 
Car construction, W .  Q. Olden . . . . . . . . . . . .  866.674 
Car couulin!<. Vastine & Zerbe . . . . . .  � . . . . .  867 . 1 74 
Car, dump, W. Q. Olden . . . . . . . . . . . . . . . . . .  866.676 
Car grain door. box, Larson & Duea . • . . . . . .  867,058 
Car loading and unloading means, J. C. 

Klmerer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.868 
Car, steel side dump. R.  B. Campbell . . . . .  866. 620 
Car underframe, A. E. Ostrander . . . . . . . . .  866.956 
Car underfrarne, W. F. Richards . . . . . . . . . .  866.967 
Car underframe, J. S. Andrews . . . . . . . . . •  866.997 
Carbon black. makinI'. Purtle & Rowland . .  866,883 
Card and stpDcil or type plate frame, com-

bined, W. E. Choate . . . . . . . . . . . . . . . . . .  866,775 
Carding machine tee(J"Tlg mechanism, H. 

Kemn . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . .  
Ca rpet cleaner, G .  Friedman . . . . . . . • . • . . . .  
('arn�t clea nf'r, F. J. Matchette . . . . . . . . .  . 
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Power USt " 11'_ ..... ar Screw CD� 

Lathes 
Send for Catalogue B. 

SENECA FALLS MFG. co. 695 Water Street, 
Seneca Fall., N. Y., U. S. A. 

E ngi ne a n d  Foot L athes 
M A C H I N E  S H O P  O UT FITS, TOOLS A N D  
S U PP L I E S. BEST M A T E R I A LS. BEST 
W O R K M A N S H I P. CATA LOG U E  F R E E  

SEBASTIAN LATHE CO . . ' 20 Cu lvert St., Cinci nnat i .  O. 

Foot and Powe' and Turret l;atb"M, PlaDr era, Shaper., and f)rill Presses. 
SH EPARD LATHE CO" .33 W. 2d St. Cincinnati, O. 

Veeder 
Counters 

S O R E  T H R 0 A T FlIter, electric water, M. A. Brannon . . . . . .  866,618 
Fire alarm hox door, F. G. Campbell . . . . . . . .  866.772 
Fire escape, S. Ashford . . . . . . . . . . . . . . . . . . .  867,092 

To prove the Efficiency of 

I HydroZOne 
to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to anyone mentioning this paper 
and 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. 

Fire extinguisher, F. Roemer . . . • . . . . . . • • .  866,888 
Fire resisting curtain, H. E. Vance . . . . . . . .  866.894 
Fire sprinkler, automatic, R. H. Boardman . 867,004 
Fireproof hllnd, H. E. Vance . . . . . . . . . . . •  866,830 
Flsb sealing apparatus . C. H. A. Bahde . . . 867,182 
Flax straw, system of machines for treat-

Ing, G. H. Ellis . . . . . . . . . . . . . . . . . . . . . .  867.026 
Fly trap, G. C. McGee . . . . . . . . . . . . . . . . . . . .  866,879 

I Flying machine, A. O 'Brate . . . . .. . 866.672, 866.673 
Folding machine, F. W. Thoma s  . . . . . . . . . .  866.746 
Folding table. W. C. & F. J. Van Clse . . .  866.699 
Food for fowls, grit, E. J. Fuchs • . . . . . . . . .  866.641 
Food warmer, C. J. Branch . . . . . . . . . . . . . .  867.008 
Fruit cleaner, M. F. Witt . . . . . . . . . . . . . .  866.704 
Fruit picker. W. J. Priest . . . . . . . • . . • • • . . .  866.882 
Frying pan , C. Sullivan . . . . . . . . . . . • . . • • . •  867.086 
Fuel regulator. automatic. L. Holhen . . . . . . .  867.042 
Furnace, Hemlngray & Jensen . . . . . . . . . . . .  866.787 
Fuses, manufacture of inclosed, R.  C. Cole . 866.716: 
Gage, J. J. Robinson . . . . . . . . . . . . . . . . . . . .  867,081 
Game of sklttlps by means of automata, 

apparatus for imitating, O. Eichen-
berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866.923 

. Garden Imnlement. M. H. Noonan . • . . . . . . .  867.224 

I Garment fastener. S . GladJng . . . . . . . . . . . . .  867.031 
Garment supporter clasp, Wrl!<bt & Andrews 866,705 
Gas hurner, inverted incandescent, W. 

Schmitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.686 
Gas burner. regulating , W. Schmitz . . . . . . . .  866. 687 
Gas engine, two cycle, V. Jakob . . . . . . . . . . . .  866, 654 

Carton setting up machine, T. R. Weyant . .  
Carving maeblne, M. A. Cuming . • • • • • . • • .  
Carving machine, F. H. Richards . . . . . . . • . .  
Catamenial appliance. J. F. Altermatt .  . . . .  
Cement post mold, C. Hutchins . . . . . . . • . . .  
Chain. A .  B. Taylor . . . . . . . . . . . . . . • . . . . . .  

866. 726 
866.640 
867.067 
866.757 
867.01 6 
867,079 
867 . 091 
866. 65� 
866.980 
867.208 
866.853 
867.201 
867 . 1 79 
867 . 1 65 
867 . 1 56 
867,095 

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

� 
Chemist and Graduate of the •• Ecole Centrale des 

Artes et Manufactures de Paris " (France) 

Dept. V. 63 Prince Street. New York 

Gas furnace .  F. Schreiber, et al . . . . . . . . . . . .  866.688 
Gas furnacf", regenerative. G. Hatton . . . . . . 867,038 
Gas, generation of formaldehyde, A. Elcben-

grun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  866.85) 
866. 7 1 3  
866.955 
867.001 
867 . 1 39 
866,700 

Chain.  snrocket, R. S.  McIntyre . . . . . . . . .  . 
Child ' s  cbalr, E. S. French . . . . . . . . . . . . . . . . 
Chuck. stay bolt .  W. H. Kauffman . . . . . .  . 
Churn, .T. W. Williams . . . . . . . . . . . . . . . . .  . 
Chute, C. H. Shultz . . . . . . . . . . . •  867,164, 
Chute. coal.  H .  W. Richards . . . • . . . . . . . . . .  
Circuit  closer, T. A . Bemus . . . • . . . . . . . . . .  
Clrcll i t  closer tor door alarms, L. E. L. 

Themke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867.220 
Circuit  making and breaking device, A. L. 

Riker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,21 1 
Clr�ult protector. C. A. Rolfe . . . . • • . . . . . . .  866.735 
Clamping ring. J. Clark . . . • . . . . . . . . . . . . . .  866.840 
Clasn. F. W. Seidl . . . . . . . . . . . . . . . . . . . . . . . .  867. 1 62 
Clevis support. W. Uhrmacher . . . . . . . . • • . . .  866.829 
Clo�k. alarm. P. Lux . . . . . . . . . . . . . . . . . . . . . .  866. R73 
Clothes line holder, H. Falvey . . . . . . . . • • . . .  867.027 
Clutch , S. C. Anker-Holth . . . . . . . . . . . . . . . .  866.765 
Clutcb , hydraulic. A .  J. Flppard . . . . . . . . . . 866.926 
Clut�h operating mechanism. M. Altstoek . .  866.707 
Clut�h opera tin" mechanism. Karr & Rauch 867. 1 37 
Cock. gas, H. W. Smith . . . . . . . . . . . . . . . . . . .  8fl7 . 1 66 
Cock. hydraulic. A. Hoffbauer . . . . . . . . . . . .  866.861 
Coffee percolator. F. B. Price . . . . . . . . . . . . .  866.809 
Coin assorting mpchanism, G. C. yocum . . . .  8(jfl.7R� 
Collar. horse. A. Reed . . . . . . . . . . . . . . . . . . .  867,209 
Collp('tor leads, means for fastening, E .  

Mattrnan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866.667 
Collet attachment. J. L. Holstein . . . . . . . . .  866.788 
Column. centrifugally malle. C . D. Campbell 86fl. 71 2 
COjlloound engine. F. E. Norton . . . . . . . . . . . .  866.803 

' Comnound en"lne. C. Klesselhach· . . . . . • . . .  866.936 
Compound engine, Reynolds & Norton . . . . . . 867, 078 
Concrf"te aqueducts. tunnels. subways. and 

the like. construction of, J. T. Wilson . 866.R33 
Concrete bar, F. C. Wolf . .  , . . . . . . . . . . . . . . .  867. 090 
Conf'rptp structure. relnforcpo. H. F.  Cobh . 866, 715 
Confp('tlnnery coating machines W. H .  

Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866. 702 
Conta('t df'vicp, C.  J. Hartpr . . . . . . . . . . . . . . 866.64(1 
Controller re!<ulator. E.  W. Stull . . . . . . . . . .  867 . 1 68 
Conveyer, J. M. Griffith . . . . . . . . . . . . . . . . . .  867 . 1 24 
Conveyer, pnenmatlc, S. Olson . . . . . . . . . . . . .  866. R04 
Conveyer system. S . L. G. Knox . . . . . . . . . . . 866,792 
Convpvprs, automatic feed gear for, C. W. 

J 8 mes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 866.864 
Cooking vessel. Burchfield & Conner . . . . . .  866, 911 
Copppr and other ruptah from their ores, re-

covery of. Ehrenfeld & Grove . . . . . . . . . .  866.849 
Copper from its ore. elpctromptallurgical 

procpss for exi:racting-.  L. Juman . . . . . . 867.046 
Copper sulfate,  obtaining pure, R. Con-

edera . . . . . . . . . . . . . . . . . . . . . . . • . . • • . . . . .  866. 625 
Copy holder. C. H. Harris . . . . . . . . . . . . . . . .  867 . 1 28 
Core arbor, E H. Proffitt . . . . . . . . . . . . . . . . .  8fl6. 961 
Corp pressing ·apnaratus . Eriksson & Nielsen 866.852 
Corn busklng roll. J .. W . . & M. Hamm . . . . 867.035 
Corn te.ter. seed . C. E. Twamly . . . .  866,988, 866. 9R9 
Corset, J. Lindauer . . . . . . . . . . . . . . . . . . . . . .  866.869 
Cotton elevating, convf"ylng, and cleaning 

apparatus. A. F. Tidwell . . . . . . . . . . . . . .  867,087 
Crate. portable and adjustable pie, C. J. 

Herrmann . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . .  866.860 
Cream sppa rator attachmpnt, Jones & Evans 866,865 
Cross head • . Tames & Webb . . . . . . . . . . . • . •  866.655 
Cultivator, W. D.� Mullinax . . . . . . . . . . . . . .  866.800 
Cultivator attachment . W. C. Allbritton . .  866.903 
Culvert. W. G. Todd. et a l .  . . . . . . . . . . . . . . .  866.!'2R 
Curling Iron . M. A. Eldridge . . . . . . . . . . . . .  866.778 
Curta ins.  f"tc. , apparatus for suspending and 

dlsnla,lng lace. J.  W. Garrett . . . . . . . . .  867 . 1 95 
Cut out.  J. G. Swallow . . . . . . . . . . . . . . . . . .  866.977 
('utter head. A. A .  Overhay . . . . . . . . . . . . . .  886.880 
C11tter head. rota r,. F. W. Goedeke . . . . . . . .  867,222 
Dag,:z'prs, tools. and the like, nandle for, F. 

P. Fournet . . . . . . . . . . . . . . . . . . . . . . . . . .  867,120 
Damopnfng ma('hine. seam guide for collar, 

A .  �I. Torran('e . . . . . . . . . . . . . . . . . . . . . .  86fl.749 
Decortlcator. F. Holtzhausen . . . . . . . . . . . . . .  867 . 1 �4 
Dental bur. C. Rauhe . . . . . . . . . . . . . . . . . . . . . 866,963 
Dental crown platf's and similar articles , 

swage · for. C. Rauhe . . . . . . . . . . . . . . . . . . 866.962 
flf'n tnl so]dp ring annaratus. E. Flannigan 867 , 1 93 
Dprrick, porta hIe window. W. H. Breen . . . .  867,010 
Dlg'"er. Spe Potato di"ger. 
Dlsnenslng apparatus. H.  C. Beman . . . . . . . .  867,094 
Dispensing - can or receptacle, C. F. ' Eber� 

h a rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,023 
Display ('ahlnet for laces, etc. , W. A. 

Rucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866. 81 4 
Dlsn]a, frame. G. P. Cathrea . . . . . . . . . . . . .  867,109 
Display rack. package. J. A. Dunlap . . . . . .  866, 6,34 
Door check and closer. W. M. Dlzer . . . . . . .  866. 71 9 
Door fastener. T. C. Powell . . . . . . . . . . . . . . .  866.681 
Door lock. F. G.  Seyffarth . . . • . . • . . . . . . . . .  866. R93 
Drapery bolder. J. Kemmeter . . . . . . . . . . . .  866.664 
Drawer guIde. E . C .  Blomherg . . . .  867 , 1 01 .  867 . 1 02 
Drawing board. C. A. Egelln . . . . . . . . . . . . . . 867.024 
Drawing oft' mechanisms, horsetail for, O. 

L. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867.072 
Drill feed, pneumatic. G. H. Gilman . • . . . .  800. 720 
Drip cup or receptacle, D. L. Pitts . . . . . . . .  866. 807 
Drop light. adIustable "as. J. J. ' Dennis . . . 866.777 
Dry kiln, W. F. Hutchinson . . . . . . . . . . . . . . .  866. 6.'\2 
Dust pan. O.  A. Christopherson . . . . . . . . . . . .  866. 91 '; 
Dust removing apparatus. H. Bogenschlld . .  867 . 006 
Dusting and polishing device. J. P. Willey . 866.897 
Dye. reddish brown sulfur, F. Lehmann . . . .  866.939 
Eccentric. J. A. Jackson . . . . . . . . . . . . . . . . .  867 . 1 36 
Egg beater . F. A. Brenner . . . . . . . . . . . . . . . .  866.909 
Electric con<luctor molding, S .  M. Burke . . 866. 770 
Electric conductor sunport. W. W. Benson 866,709 
Electric wiring molding, W. H. G. Klrk-

. patrIck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867 . 1 40 
ElectrIcal circuit protector, C. A. Rolfe . . . .  867,212 
Electrical dlstrlhutlon system, L. C. Mar-

burg . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . .  867,06" 
Electroplating apparatus, L. Potthoff . . . . . .  866.!l!m 
Elevator machine, G .  L. Smith . . . . . . . . . . .  866.820 
Emulsion of 011 and the like . O. A. H. H. 

Kosters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867. 141 
Enamf'ling thp interfor of sheet metal ves-

sels, A .  R. /Speer . . . . . . . . . . . . . . . . . . . .  866.821 
End "ate. wagon . W. Sward . . . . . . . . . . . . .  866.826 
Engine, W. O. Duntley . . . . . . . . . . . . . . . . . .  866.922 
En",ine soarklng plug. explosive. W. DIebel . 866.631 
Engine starter, gas, R. W. Godfrey . . . . . . .  867. 122 
Englnps. fly whf'P 1 construction for gas, 

A. J. McCollum . . . . . . . . . . . . . . . . . . . . . .  867.207 
Envelop machine. G.  W. Swift , Jr . • . . • . . .  866,978 
Equalizer, P. N .  , Sayers . . .  ' . . . . . . . . . . . . . .  866. 8H l 
Excavating apparatus, J. C. Junkin . . . . . . .  867.047 
Exercising apparatus, child 's, E.  Lovell . .  866.728 
Extension tahle, J. Mellsch . . . . . . . . . . . . . .  867,203 

Booklet Free 

VEEDER MFG. CO. tS 8arll'eant St. Hartford. Uonn. 
Cyclomet.ers, Odometer •• Tachometers. Counters aM li'ine Casting •• 

y:; 
'THE (UPPER CLIP' 

nr Its triangular shape prevents entangli and gives three times the car,.!:,Ifty of any otber Clip for att!fe!'t :i
g J'���lOg.1fr§[aUon""8. 

. CLIPPER IUFG. CO., . 401 West 124th St., New York, U.S.A. 
. Send lOco for .sample box of JOO ; or 2Oc. for cUps and desk tray. 

MOTSINGER AUTO-SPARKER 
starts Rnd runs 

<ias Engines witbout Batteries. 
No other machine can do it 8uccessfuliy 

for lack of orle:mal patents owned by u�. I 
No twist motion in our drive. No belt · 

or switch necessary. No batteries I 
whatever. for maJ.e and bt'eak or I jump-sp:ltk. 'Watt!r and dust-proof. 
FuUy guaranteed. ! 

DEVICE MFG. CO. 
Street, Pendleton, Ind., U. s . .A. 

FRIGTION DISK DRILL 
FOR L I G H T  W O R K .  

B a R  TheMe Great Advantaceu 
The speed can bt' In�tant1y changed from 0 to 1 600 without 
stopping or 8hiftlUg bt!lts. Power appiied can be g�aduated 
to drive, with equal safety, the smalles!, or. iarg('st drills 
within its r�nge-a wonderful econom\' I f:  t1!"e and great 
lSa"'ing tn drill breakage. � Send lor Dnll Catalogue. 

W. F. & .lNO. BARNES CO., 
Established 1872. 

1999 Ruby Street, Rockford, Ill. 

J A G E R  
4-Cycle 

Marine 
Engines 

Ski llfully desi",ned and well 
bmlt. Sin�Je lever control, COITI 
b in ing- automatic carburettor 
with sp�rk advance. Develops 
wide speed range and reliability 
under m ost trying conditioDS 
SIzes Ho 60 b. p. 8eI,d for catalog. 

CHAS.  J. JAGER CO .  
2 8 '  Fran k l i n , cor .  Batterymarch St. 

Bost o n ,  M ass. 

Gas generator, T. J. Christy . . . . . . . . . . . . . 
Gas generator, acetylene, H. V. Neu b;:irch . .  
Gas g'pnprator. acptylene, C. W. Beci' . . . . .  . 
Gas i,:z'nlter, W. J. Kennedy • • . . . . . . . . . . . .  
Ga's waSher, J. ZeI1weger . . . . . . . . . . . • . . . . .  
Gate. See End gate. Gate oppner and cloRPr, W. Peltle-r . . . . . • . .  866.806 
Gear cutting m�ch.nl.m, H. M. Darlin/: . . .  867 . 1 89 
Gearing. J. J. P. Boatman . . . . . . . . . . . . . . . . .  867 . 1 03 
Glrdprs, construction of iron, R. Lipman . . .  866.940 
Girdle, G.  E.  Mark':! . . . . . . . . . . . . . . . . . . . . . .  867 . 1 46 
Glue, bleaching, Stle!<elmann & Dehne! . . . . . 867 . 1 67 
Governor, marine engine. Coatps & Hackett. 8fJ7. 1 1 1  
G raIn cleaning mill, C .  L .  Canady . . . . . . . . . .  866.773 
G rain separator feed re",ulator. R .  A. Little 866.941 
Graining device, floor, B.  P. Hess. reissue . 12,697 
Grate-. rocking and dumping, Crowe & 

Frankpnheim . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
GrInder, feed. Dennis & Rice . . . . . . . . . . . .  . 
Grip, pun rod, C. C. Hanford . . . . . . . . . . .  . 
Gun. C. A. T. Sjog'ren . . . . . . . . . . . . . . . . . . .  . 

866.627 
867,01 8 
867 . 0.16 
866.972 

Guns and other tube-s, device for cleaning, 
F. M. Bigelow . . . . . . . . . . . . . . . . . . . . . . . .  867.098 

Hammer. fluid pressure powpr, e. R. Grpen 867,033 
Hand strap for cars and other conveyances, 

E. E. Rles . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
H andle holder, R. E. Jack . . . . . . . . . . . . . . . . 
Harrow, N. A. �ptpf-'l . . . . . . . . . . . • . . . • . . . .  
Ha"v-estpr. corn. C. S.  Sharp . . . . . . . . . . • • . .  
Hasp lock. E. E.  Stacy . . . . . . . . . . . . . . . . . .  . 
Hat fastpnf'r, .Tpnning-s & Wlnebrake . . . . . . 
Hay ('a rrler, 'V. Hoppp . . . . . . . . . . . . . . . . .  . 
Hay rakf" and teddpr. W. B. Ellis . . . . . . . . 
Head rcst. H. E. Weber . . . . . . . . . . . . . . . .  . 
He-ating. cooking, and washing apparatus, 

866. 81 2 
867 . 1 99 
866.81 9 
867 . 2 1 5  
�(Jfl. fl94 
�"t1 fl!)6 
, . 1 �5 
RfJ7 . 025 
866.753 

L. De Vaux . . . . . . . . . . . . . .  , . . . . . . . . . . .  �6f1. 6.10 
Heating furnace, B. E. Eldred . . . . . . . . . . . . . 866.635 

Manufacturers shonld Investigate the HeRtin", system, hot water, G .  S.  Com· 

B. F. BAR N ES MACHI N E  TOOLS Heel
st��� b��t� 

. .  ��d . .  �b���, . .  ���hi�,; .. . M .. .  J: 866.842 

1 t H. P. fiasolene Auto·Marine Engine 
Built like a watch. Beautifully Finished. Accu. 
rately Constructed. Light) Strong, Reliable, and 

Noiseless in o�ration. Suitable for launches 
from 15 to III feet in length. Price complete, .15 net, no d!.�count. Thoroughly �aranteed. 

before placln..: orders. The Tool here Kea rn.ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.867 

illustrated is our 2O-incb Urill. and we H:pI . retamer for oVf'rshoes, O. Rerry . . . . . . 866,907 

have many other sizes to make a very Ihlh;p �("'� and mountains, utillzing, M. 

complete ilne. including Multiple Spin- RIchter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867 . 1 57 
dIe Drills. If interested in the latest HInge. J.  Saari . . . . . . . . . . . . . . . . . . . . . . . . . . . 866,968 
Tools for reducing cost. of production, I Hln!<e. combined spring and lock. J. W. Fo���;�;�1i��r:��1. 

M��lal�t���8��Ptive Cata-
let us t·e\l you what we have. Ask for Keown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.791 

CLAUDE SINTZ, Catalog S. Hoe and CUltivator, horsc, Clark & Hamll-
B F BARNES CO ROCkford. I I I .  ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867 . 1 88 
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Europe� Branch Hop or rake handle connf"ction , C. B. Bend-
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Hop press, C. KUf"nsting . . . . . . . . . . . . . . . . .  867. 1 42 

FREE to 
Scientific American Subscribers 

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

Horseshoe. G .  L. Reynolds . . . . . . . . . . . . . . .  866. 733 
Horseshoe. L. P.  Sawtell,  et a! . . . . . . . . . . . . 867.084 
Horspshoe calks, device for making, L. 

Enk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hose and like conpllng, S. R. Lear . . . . . . .  . 
Hose snpportpr, H. G. Ma cwllUam . . . . . . . .  . 
Hose terminal,  J. R. ("a rmer . . . . . . . . . . . . .  . 
Indlea tor lock. Vol"ht & Caley . . . . . . . . . . . .  . 
Ink well .  F. J. Stulp . . . . . . . . . . . . . . . . . . . .  . 
Tntf"rnal combustion pnJ!'lnp, O. Podhajsky . 
Ironing tahle. V. A. White . . . . . . . . . . . . . . .  . 
Jacquard machfne. D. Lawlor . . . . . . . . . . . . .  . 
.Tn l'R. vacuum vpnt for. E. U. Kinsey . . . . . .  . 
Kitchen, cabinet, J. G. Stpinkamp . . . . . . . . . 

867. 1 1 "  
867.0.'\9 
807. 064 
867 . 1 08 
866. 831 
86fl.824 
1'67.075 
867. 088 
866.660 
866.938 
866.823 

LabpI pasting and attaching machine, L. 
Casper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866.774 

Lacing-s. ma('htne- for manufacturing shoe, 
W. H . Church . . . . . . . . . . . . . . . . . . . . . . . 86�. m G  

Ladder, A .  Devan . . . . . . . . . . . . . . . . . . . . . . . . . 867.020 
La dder holst. J. Muirhead . . . . . . . . . . . . . . . . 866.877 
Lamn bulhs. pxhausting incandescent, F. L. 

Autbor of "Experimental Science" O. Wadsworth . . . . . . . . . . . . . . . . . . . . . . .  . 8fJfl.7ri1 
867 . 2 1 n  
866.7r.6 
866.885 
866. 810 

12mo. 370 Pages. 320 Illustrations. Price. $1.50 postpaid �:���'. �':."te.\�.
C

·./':;.���t';d · : : : : : : : : : : : : : : : :  
The book deab wi.th �ood-�orkin g. h<?usehold C?rnaments, met!ll-work.ing, �::�l��irvdrf;��� ('�·�c
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,
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.
S�� :;���;d��� : : : 

lathe work. metal spln�lng, st Iver WOT�1l1g ; nlaklng model eng'lt;es, ,?o11ers Lavatori"s plumbing fixture for, R. F. and water mo.tors ; �aklng te�escopes, nllCT,?scOP«:s a tl d  meteorolog1cal 1nstru� I , GUl in ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
nlents, electncal chimes, cabinets, bells, nl�h t  hghts, dynanl0s �nd motors, I' Lf'n s(' rod supporting device. W. L. Gilbert . 
electric light, and all electrical furnace. It IS a thoroughly practical book by Led!<er. loo.e leaf, H. F. Bushong . . . . . . . .  . 
the most noted amateur experimenter in America. . Levpr. T. Brennan. Jr . . . . . . . . . . . . . . . . . . . .  . 

Every. reader of 4 ' Experim ental Science " should possess a copy of thIS Lifp saving apparatus Kerekes & Kender . 

866.642 
867 . 1 96 
867 . 1 07 
867.009 
866.93;' 
866. 913 most helpfnl book. It appeals to the boy as well as the more mature amateur. Lifting jack.  M. Carlucci . . . . . . . . . . . . . . . . . 

Scientific American Reference Book 
1 21110. 5 1 6  Pages. Illustrated. 6 Colored Plates 

Price. $1.50 Postpaid 

The result of the queries of three generations o f  readers and correspondents 
is crystallized in this book, which is indispensable to every family and business 
man. It is extensively used by government officials. The book contains 50,000 
facts and is much more complete and exhaustive than has ever been attempted. 
It is profusely illustrated with engravings and comparative diagrams. It tells 
how to harness a horse and read a gas meter as well as giving hundreds of 
statistical tables. The very wide range o f  topics treated may be judged by 
the table o f  contents wbich is mailed free on request. 

The Scientific American Boy 
By A. RUSSELL BOND 

Liquor pnrifying and aging apparatus, H. D. 
Laidlaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867. 143 

Lock. See Door lock. 
Lock. L. E. L. Themke . . . . . . . . . . . . . . . . .  . 
Lock Indicator, H. G. Voight . . . • . . . . . . . . .  
Locomotive brake shoe, E.  Lee . . . . . . . . . . . .  . 
Locomotive controller, electric, C. O. Day-

866. 697 
867.1 71\ 
867. 144 

ton . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  R66. 846 
LocomotIve. towing. Kottgen & Meyer . . . . 867.052 
Loom , weft replenishing, C. M. Hansf'n, 

et al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Loom weft stop motion, W'. A. Grant . . . . . 
Lubricator. W. O. Duntley . . . . . . . . . . . . . . . 
'Machinist ' s  tool or g-age. W. S. Bromley . .  . 
Magnet, polarized ringer. F. H. Whitman . 
Mall bag lock. R. E. Redding . . . . . . . . . . .  . 
Mail crane, Wolfe & Wood . . . . . . . . . . . . .  . 
Match machine, W. F. Hutchinson . 

867 . 1 27 
867 . 032 
fo!flf U l2 1  
8�7. 01 l 
866.7m 
866. 965 
866.899 

866.648 to 866. 651 
?tfeaRllring instrument , electrical, T. W. 

Varley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.990 
M(>asuring machine, Thomas & Leach . . . . .  866,747 
Measuring machine, dry goods, J. W. Par-

sons . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  
Meat larding needle, P. Huss . . . . . . . . . . . . .  . 
Mechanical engIne. J. C. Williams . . . . . . .  . 
Mechanical movement, :T. A. Frenier . . . . . .  . 

866.957 
867.044 
866.761 
867,121 

Metal articles, apparatus for cutting, F. 
Jottrand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.866 

Metal depOSiting apparatus, W. A .  Hpn-
dryx . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.858, 866. R59 

Mpter connection, G. W. McKee . . . . . . . . . .  866.!l52 
Milk separator, C .  Bf'rgner . . . . . . . . . . . . . . .  867.097 

12rno. 320 Pa.ges. 340 illustrations. Price. $2.00 Postpaid ���\�. �!��
a

�
. 

D�nr..is������ : : : : : : : : : : : : : : :  ���:��� 
This is a story of outdoor boy life. suggesting a large number of diver

sions which, aside from affording entertainrnent. will  stimulafe in boys 
the creative spirit. In each instance complete practical instructions are 
given for building the various articles. 

The needs of th e boy camper are supplied by tbe directions for making 
tramping outfits. sleeping bags and tents ; also such other shelters as tree 
houses, straw huts, log cabins and caves. 

Molding machine, Bonvillain & Ronceray . . .  867 . 1 04 
Motor control system, W. J. Richards, 

867 . 1 54 .  867 . 1 0;; 
Mumer, J. H. Way . . . . . . . . . . . . . . . . . . . . . . . .  866.752 
Music leaf turner, H. & W. Kuehnleln . . . .  867 .056 
Necktie fastener, P. H. Long . . . . . . . . . . . . .  866.943 
Nut holding device, C. F. Lancaster .� . . . . . .  866.793 
Nut lock, 'V. Bollwabn . . . . . . . . . . . . . . . . . . . .  866. 61 6 
Nut lock washer, C. G. Ette . . . . . . . . . . . . . . . 867. 1 1 6  
Oller, spindle , E .  C .  Marchant . . . . . . . . . . . . .  867 . 066 
Oiling- apparatus. P. N. Sayers . . . . . . . . . .  867 . 1 60  
Organ. reed, W. F. Bultmann . . . . . . . . . . . . . .  866. 7 1 1  
PackIng. W. F. Taylor . . . . . • . . . • . . . . . . . . . . •  866.696 EyeJ?lass or spectacle case, W. E. Birming� 

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,100 
Fan attachment,  M. J. Murdoch . . . . . . . . .  866.951 

�he winter diversions include instructions for makiuJ]: six kinds of skate sails and eight kinds of snow shoes and skis, besides Ice boats, scooters, 
sledges, toboggans and a peen lia r Swedish contrivance ca lled a uren n wo If. " 

Among the lllore instructive subjects covered are surveying, w igwaggin g 
heliographing and brid�e building, in which six different kinds of bridges, 
includin g a simple canttlever bridge, are described. 

In a ddition to t hese, the book contains a larger number of miscellaneous 
devices, such as scows, canoes, land yachts, windmills, water wheels and 

Pan lifter, W. R. Ogden . . . . . . . . . . . . . . . . . .  867. 070 
Paper cutting machIne. C. Seybold . . . . . . . . .  866.739 

Fan, rotary. J. R. Robinson . . . . . . . . . . . . . . . . 866,887 
Fare register attachment, J. R. Scott . . . . .  867.085 
Feeder, automatic stock, F. V. Croshler . • .  867.221 
Fence post, J. H. Graham . . . . . . . . . . . . . . .  866.857 
Fence, wire, P. C. Hargis . . . . . . . . . . . . . . . .  867.037 
Fence wire clamp, J. M. Woods . . . . . . . . . . . .  866.900 
Fertilizer dl.trlbuter, Dennis & Rice . . . . . .  867,019 
Filaments from nitrocellulose, manufac-

ture of artificial silk, C. Bottler • • • • •  , 866,768 

tbe like. A complete table of con tents sent on request. . 

TO OUR SUBSCRIBERS If your name ls at preaent upon our list a . .  subscriber 
for .sCIBNTIFIC A n B R ICAI'II write to U5 and we will let you know our plan wbereby you may obtain all tbe above books abaolutely FREE 

MUNN & COMPANY. �61 Broadway. New York City 

P-aper Interleaving machine. H. Sauter . . . . .  867,159 
Paper o r  pasteboard with :fibrous insertions, 

machine for making, O.  Hoffmann . . . . . . 867,041 
Paraformaldebyde and peroxid m ixture, A. 

Eichengrun . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Partition support. C. I. Parker . . . . . . . . . . .  . 
Pastel1rlze-r, C. H. Loew . . . . . . . . . . . . . . . . . . .  . 
Percola tor, C. E. Trewhella . . . . . . . . . . . . . . .  . 

.Perforating machine, L. B. Doman . . . . . . . . . 
Plano, W. G Bet . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

866.850 
866.881 
866.870 
866.985 
866,920 
867,002 

© 1907 SCIENTIFIC AMERICAN, INC.



The 
only oil 
which can 
be r e l i e d  
upon to take 

G E NT LE M E N  
WHO DRESS FOR STYLE 

NEATNESS,  A N D  COMFORT 
WEAR T H E  I M PROVED 

BOSTO 
GARTER 
THE RECOGNIZED STANDARD 

�The N ame Is 

�:;�" ' .. � �h�f CUSHION �.' BUTTON 
C LAS P 

LIES FLAT TO THE LEG - N EVER 
SLI PS, TEARS NOR UNFASTENS 

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 

IIACWItl 

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 

������tif!.erl�::of���� Mobiloil issold bydealers 
everywhere in barrels and cans of varying capaci. 
ties. Manufactured by 

IIACfJfJltf OIL CO •• 
Rochester. N. Y. 

APPARATUS REPRE 
sented by Conventional Diagrams In Drawin"s.-Flfty 
diagrams showlllll tbe usual method of Ulustratlllll elec· 
b'6��I���

a
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�d�p���i��

s
· l  i'1 ��

bo
�r'\�!ln

fo ���i!: 
For sale by MUGn & Co. and all newsdealers. 

As a competent mustrator, dr 
signer or cartoonist yOll c:an com· 
mand ,20 to t100 a week, or rull 
an tndepeudent ' studlo and wark 
when you r1ease. I guarantee to 
qualify you at your home by mall 
durlng sp:ue time, or rpfund i.llitlon 
money, but your work mU8t show 
ability to succeed or I will not 
tei!lhO�nd you my Test Lesson 

FTee and the drawings you return will enable me to tell what your 
ability is. If I am willing to teach you I will tell you 80 honestly 
an

�i>�d'l.
n
�,!,;;�:

r
:!:eY��X'"Idd:!�

o
��i(�g[ will send vou my Test 

�:in:s!
re

i' ���V�{:heZi
n
�Yj��� !��k�

t
lb��r��:J �::;J�Opr::,

i8 

T H E  AC:HE, School of Drawlnlt B-6 18 Acme Dulldln.. Kalamazoo, llieh. 
Correspondence or resident Instrnction. 

How to Construct 
An Independent Interrupter 

In SCIENTIFIC AMERICA N SUPPLEMENT. 1 6 . �. 
A. Frederick Col liD. describes ful ly and clear ly with 
tbe help of good drawin". how an Independent mul tiple 
Interrupter may be constructed for a large Induction 
cOll. 

This article should be read In connecthm with Mr. Collin.' arti cle In �CIESTIFIC AM ERICAN SUPPLE
M ENT. 160�. " How to Construct a 1 00-lllile 
Wirele.s Tel egraph Outfit." 

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

=- L E N S E S 
Beside, makin� all kinds 01 PHOTOGRAPHIC LENSES 

we manufacture to order lenses of every description. including 
stereoscope, surgical instrument. lantern lenses. magnifying 
mirrors. etc. Write for estimates and samples. Wc makc 
1 5  different styles and sizes of 

PHOTOGRAPHIO SHUTTERS 
and our factory is especially equipped to manufacture fine 
small metal articles 01 aU kinds. lurnishiolr the dies if de
sired. Estimates on applicarion. 
Wollensak Optical CO., 292 Central Ave.. Rochester. N. Y. 

Scientific American 

Plano action, player, F. Meyer . • . . . . . . . • . .  867,204 
Plano, self-playing, J.  W. Darley, Jr . • . . • .  867,113 
PIanos, air duct and connection tor selt-

playing grand, J. W. Darley , Jr . . . . . . .  867,114 
PIanos and plano players, combination 

bench for, J .  H .  Talg • . • . . . • . . . . . . . . • .  866,745 
Picture apparatus, animated, J. Blanchl . . .  867,185 
Pin and hrooch clasp, E. E. Smith . . . . . . . •  866,741 
Pipes, noise deadening means for drain, B. 

T. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Planter, E. B. Winship . . . . . . . . . . . . . . . . . • . .  
Planter attachment, potato, W. P. Boller . .  
Planter, check row corn, D. N .  Baxter . . .  . 
Planter, seed, D. M. Pearce . . . . . . . . . . . . . .  . 
Plastering apparatus, P. M. Thomson . . . . .  . 
Plow, W. S. Jennings . . . . . . . . . . . . . . . . . . . . .  . 
Plow, listing, G. Persson . . . . . . . . . . . . . . . . . .  . 
Plow, reversible disk, C. E. Dixon . . . . . . .  . 
Pneumatic delivery system, W. McClave . .  . 
Pneumatic despatch tube apparatus, F. W. 

866,762 
866,993 
866,710 
866,708 
867,074 
866.984 
866.657 
866.679 
866,632 
867, 068 

Pneu��:I� t�b� · ·�pp���t�� · ·����I��: · ·w·. · ·A: 867.050 

BroVt"n • • . . . . . . . . . . . . . . . • . • . . • • • . . . . . . .  867,225 
867,051 
866,670 

Pocket article guard, S.  Korf • • . . • • • • • • . . . .  
Pocket register, W. S. Noyes . . . . • • • • . . • . . . 
Pocket safety attachment, watch, M. M. 

Strauss . . . . . • . . . . . . . • . . • • . . . . • . . . . • • . .  866,744 
Pole attachment. vehicle, W. Bollwahn • • • •  866,617 
Portable elevator, J. B. Bushnell . • . • . . . • . .  866.619 
Potato digger, O. Sanderson . . . • . • • • • • • . . . • 866,889 
Potato elevator and vine separator, com-

bined, A. L. Hoover . . . . . . . . . . . . • . . . . . .  866,932 
Powder receptacle, tooth, H. L. De Mond . 867,017 
Power plant, fioatlng , J .  W. Dawson . . . . . •  867, 192 
Power press. T. R.  Bayliss . • . . . . . • . . • . • . . .  867.093 
Power transmission , D. M .  Le Baron . . . . . . .  867.060 
Press, M. H. A vram . . . . . . . . . . . . . . . . . . . . . .  866,999 
Pressure controller, Glenn & Reule . . . . . . . .  866,643 
Printing chase registering device, P.  & J. 

F. Raible . . . . . . . . . • . . . . . . • . . . . . . . . . . . .  
Printing machine, G .  F. Hopkins . . . . . . . . .  . 
Printing macblne, stenCil, A. B. Dick . . . .  . 
Printing plate chain, R. G rieser . . . . . . . . . .  . 
Printing press sheet delivery, F. P. Sharp . 
Printing .tamp, variable, P. B. Hill . . . . .  . 
Proj ectile, W. Becker . . . . . . . . . . . . . . . . . . . . . 
Propeller, A. H. Frledel . . . . • • • . . . • • • • • . . • •  
Propeller, ship's, P. Plerl . . . • . . . • . • . . . . . . .  
Pruning shears, F .  Magill . • . • • • • . . • • • • • • . .  
Pump, J. A .  Fenstermaker . . . . . . . . . . . . . . . .  . 
Pump rod attachment, F. P. Sayers • • . • • • .  
Pump valve, ga., R. Whitaker . • . • . . . • • • . .  
Pumps, blade wheel for centrifugal, F. 

Neumann . . . . . . . . . . . . . • • • . . • • . . • • • • • . .  
Rack. See Display rack. 

866,683 
866,863 
866,718 
866,928 
866, 740 
866.723 
866, 61 4 
867,029 
867 . 1 48 
866,875 
867,117 
866.815 
866.832 

867,069 

Rail and shoe, electric contact, C. Drawert 867, 021 
Rail joint, L. A.  Bundy . . . . . . . . . . • . . • • . . . .  867,012 
Rail joint or cbalr.  W .  Sloss. Jr . • . . . • . . . .  866,692 

The Contagious Enthusiasm 
of the gr owing army of 
owners of this thor
oughbred �_......-_ 

1�!�JW��"'�:'F�o�u�r-�CYl inder 
20-Horse Power 

is the best proof of its extraordinary 
efficiency, its power, its high-grade 
mechanical construction - its right 
to class in all respects with many 
foreign and American cars of twice 
the price. Perfect in balance, mini
mized friction, simple, easy to handle 
and control, most economical upkeep 
of any four-cylinder car ever built. 

The Model G is rapidly gaining the position among large cars that the single cylinder 
Cadillac bas always held among small cars
that of pre-eminence. Ask for Catalog G-47. 
CADILLAC MOTO� CA� CO • • Detroit, Mich. 

Member • .A8>o. Licensed .A 'Uto. Mlrs. 

B LA K E  T U B E  FLUX 
For SOLDE R I N C  

Rail magnetic brake V .  L .  Ochoa . . . . . • . . . .  867,147 Foll Rail sanding device, H. A. H all . . . . . . . . . . .  866,721 Size of Rallw�y J��::' s����� . .  ���t:.� : . .  �I�:���C.' . .  ?: 867,197 1��' 
Railway bridge footway, E. M. Wiley . . . . .  867 . 1 78 
Railway crossing Signal, W. F. Hopkins . . .  866.789 
Railway frog. Reinoehl & Henderson . . . . . .  866,884 
Railway signaling apparatus, V. L. Raven, 

867,150 to 867 . 1 52 
Railway switch, G. M. Thompson . . . . . . . . . 866,983 
Railway switch, Abbey & Risley . . . . . . . . . .  867,158 
Railway tie and rail fastening, metal and 

concrete, M .  Stonl'r . . . . . . . . . . . . . . . . . . . .  866,743 
Railways nnd appliances pertaining thE'reto, 

system of, Boyes & Von Wilmowsky . . .  867,007 
Railways. electric Signaling on, W. J .  

MacKenzie . . . . . . . . • . . . . . • • . . . . . . . . . . . .  866,945 
Rake, H. Watson . . . . . . . . . • . . . . . . . . • . . . . . .  866,701 
Rat and mouse trap, S.  Shremer . . . • . . . . . .  867 , 1 63 
Razor, A. Werner . . . . . . . . • • . . • . . . • . . . . . . .  866,756 
Razor, safety, G .  Tlttmann . . • • . . . • . . . . . . . .  866,827 
Razor, safety, D.  W. Gage . . . . • • • . . • • . . . . . .  866.854 
Razor, safety, E. B. Glbford . . . . . • . • . • • . . . .  866,856 
R.zor. safety, E. Feist . . . . . . . . • • . . . • . . . . . .  866.924 

Sample tube pootpBld ' 200. 
BLAIE SlIiNAL A MFO. CO •• Z46 Summer St., BostOD, Mass. 

A UTOM O B I LES 
BOUGHT.  SOLD AND EXCHANGED 

Thc largest dealers and brokers i n  N E W  A ND  SECOND� 
HAND AUTOMOBILES in the wor ld. Automobilc Supplics at 
cut prices. Wc handle everytbina- pertaining to an auto-
mobile. Send for complete bar�ain .beet No. 129. 
TIMES SQVARE AVTOMOBILE. CO. lS99-1601 Broadway. New York 

Razor, safety, C. G. Schlmkat .  . . • . . . . . . . . .  866,969 
Reaming and tapping machine. W. Porteous 867, 077 Automatl'c Water Supply Reaming. tapping, and facing machine, 

horizontal, W. Port .. ous . . . . . . . . . . . . . . .  867.076 
Recoil pad, W. W. Wohlwend . • . . . . . . . . . . .  866,994 M08t economical, reliable and emcient. If ����ct!: �int::�lt · i. · J'�h�s�� : : : : :  : : : : : :  ���:m ��Ue8h!TI� �e�'!.�n: 3.n�"e't tf�� ���ara en

-Regene rative furnace. Brauer & Gewecke . .  8R7 . 1 05 foot - faU obtainable from sprin". 
Register, D. J.  RusselL . . . . . . . . . . . . . . . . . . .  866,737 brook. or rtver, delivered to any 
Register. A. J. K irchner . . . . . . . . . . . . . . • . . . .  867.0�9 distance. Write for catalogue. 
Reversing mechanism, A. P. Crell . . . . . . . . . .  866.776 N · H d I · E C Road·bed washout signal. J. L. Waldrep . . .  866.700 lagara y rau IC  ngine O .  
Road scarifier. B .  W .  Tucker . • . . . • • • . . . . . .  866,698 
Roller mill, E. S. Moulton . • . • . . • • • . • • • . • . .  866, 799 
Rope clamp. W .  Brundell . . . . . . . . . . . . • • • . . .  867 , 1 06 
Rope or cahle clamp. A. H. Meech • • • • • • . •  866,876 
Rotary engln .. , Olson & Nyberg . • • • • . . . . . . .  866,677 
Rotary engine, E. A. Bauter . . . . . • . . • • • • • • •  866.767 
Rotary engine, R. & H. S. Poulton • • . • . . . •  866,808 
Rotary engln .. , C .  E .  Forsyth . . . . . • . . . . • . • .  867,1 1 9  
Rotary engine, H. Haage . . . . . . . . . . . . . • . . . .  867. 1 2 6  
Rotary engine, J. B.  & W. C .  Troup . . . . . .  867 , 1 72 
Rotary explosion engine, South ... n & G riest 866,693 
Rubber, reclaiming scrap o r  waste vulcan-

140 N assau Street, lIO. Y. 

You cannot fail to make money with 
the assistance of our complete 

�Tifigt\�H�U:h�� �E-$i� 
fails . "  U. S. Systems approved 
by the Board of Underwriters. 
Simple, safe and durable. Write for 
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Gas Engine Bags 
A superior grade of Gas Engine 

I Bags has been one of our staple 
I products for several years. We 
are exceptionally well qualified, 
both by experience and equip
ment, to furnish a satisfactory 
and durable article either in 
standard sizes or in special sizes 
for any required horse power. 

W c arc also in a position to supply 
moulded specialties of all kinds for 
new and old inventions; Pump Valvcs 
and Valve Discs for hi2h and low 
pressure; Diaphragms for Heaters 
and Pumps; Printin2 Contact Mats 
for blue print work. 

Full information and pnces 
on request. 

MORGAN & WRIGHT 
Manufacturers of Good Rubber Good . 
14 Bellevue Aven�Detroit, Mich. 

Make Big Profits 
selling the famous 

SimpliCity .;;::' Standard 
i ��b:; Light 
. tor b om e., . t o r e s, haUa, 

churches, streets, etc. Better 
than eleckicity, cheaper than 
kerosene, no amoke or odor, 

{o'f.�'.:5·: absolutely tate and ruaranteed. I;;;";; Can be installed by any baudy ���:.:� mao. Exclusive territory to ;;���.: �Fse�:, S;!����
ra�it;!m;�D °i� :l:��. lellinc. Write today for ierml. 

.<,.���� .. ;;(:}�;»�; Standard-Cillett LigLt CO. \:::,:, . ' . 1m N. HaJ.ted St., Chic:aco 

Ized. O. A. Wheel .. r . . . . . . . . . . . .  866,758, 866.759 
Running gear, L. H. McGraw . . . . . . . . . . . . . .  866,668 

catalogue illustrating our full line. I 
Sates from burglars, means tor protecting, 

Heavner & Manker . . . . . . . . . . . . . . . . . . .  866.929 
Sample cas .. , N .  J.  Little . . . . . . . . . . . . . . . . . .  866,727 
Sanding machine, automatic air, A. F. 

Kubicek . . . . . . . . . . . . . . . . . . . . . . . . • • . . . •  867,055 
Sash holder, A .  J.  Wilson . . . . . . . . . . • . . . . . .  866.898 
Saw, C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867.218 
Saw.,  stop for cut-off, G . Gelsendorfer . . . . .  866,782 
Sawing machine, H. Anderson . . . . . . . . . . . . . .  866,905 
Scal .. , computing, Sherwood & Blankenship. 866,690 
Scale, computing. L. C.  Wetzel . . . . • • . • • • • .  866.992 
Scoop, J. C .  S.  & H. R.  Rumsey . . • . . . . . . .  866,n6 
Scraper, H.  J. Bickle . . . . . . . . . . . . . • • • • • • • • .  866,615 
Scraper for ground·worklng disks, Christ· 

man & Moon . . . . . . . . . . . . . . . . • • . . • • . • • •  866. 622 
Scraping machine. manual, H. W. Blaisdell. 867,003 
Screen, C. Bauer . . . . . . . . . . . . . . . . . • . . . . • • .  866,8."'15 
Screw threading machine, F. H .  McLain . . .  866,953 
Seal. car door, J. Holmer . . . . . . . . . . . . . . . . . .  867,133 
Sealing apparatus, vacuum , W. A. Lorenz . 866,663 
Sealing machine. bottle, E. T. Ryan . . . . . . .  867,213 
Sealing machines, sealing head for bottle, 

E. D .  Schmitt . . . . . . . . . . . . . . . . . . . . . . . .  867,214 
Seed cleaning mechanism. R. A. Little . . . .  866.942 
Seeds and the like, apparatus tor cleaning 

and .eparatlng. F. M. Dossor . . . . . . . . . .  866,848 
Seeding machine distributer, G. P. Oates . .  866,671 
Separating finely divided mnterlal, appa-

ratus for, A. J. Cook . . . . . . . . . . . . . . . . . .  866.626 
Sewing machine, C .  Schutz . . . . . . . . . . . . . . . . .  866,689 
Sewing machine table, L.  B.  Hend .... on . . . .  867 ,040 
Shade and curtain holder, M. V. Morris . . .  866,798 
Shade hanger, window, F. S. Hazelton . . . . .  866,786 
Shears. See Pruning sbears. 
Shelving .upport. adjustable. M. Taussig . . .  
Shipping case, C. B. Chamber • . . . . . . . . . . . .  
Shoe cleaner. H .  P. Frisch . . . . . . . . . . . . . . .  . 
Shoe. turn, N. C.  Small . . . . . . . . . . . . . . . . . .  . 
Sickle bar, H. CHm .. r . . . . . . . . . . . . . . . . . . . .  . 

866,695 
866.621 
867,028 
866,973 
866,917 

SIdewalks, grate supporting structure for, 
G. Harman . . . . . . . . . . . . . . . . . . . . . . . . . . .  867. 130 

Signal apparatus, F. Gowin . . . . . . . . . . . . . .  867.123 
Silkworm breeding device, D.  Kaukaslell . .  867,138 
Skirt and suit hanger. D. A. Wedmore . . . .  866. 754 
�klrt holder. F .  H. Newton . . . . . . . . . . . . . .  866.669 
Sled, perambulator. W. Haxton . . . . . . . . . .  867 ,039 
SI('ev .. , .pllt, W. Thomas . . . . . . . . . . . . . . . . . .  867. 169 
Sleigh brake. W .  L.  Marchand . • . . • . . . . . . .  866,947 
Snow plow, J. W .  Flynn . . . . . . . . . . . . . . . . . .  866,780 
Snow plow. W .  Cross . . . . . . . . . . . . . . . . . . . . . .  866, 919 
Spr. rk arrester. E. H.  Lueders . . . . . . . . . . . . . .  867.145 
Speed governor, Lldseen & Blake . . • . . . . .  866.795 
S"lndle, E. Tache . . . . . . . . . . . . . . . . . . . . . . . . 866,979 
Spinning, machine for preparing fibers for, 

M. CoJllns . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866, 918 
Sponge holder, U. L. Rife . . . . . . . . . . . . . •  : . 867.080 
Spool and thread package, G. - E. Gay . . . .  866.855 
Sprinkler stopping device, A.  E .  Johnson . .  866,933 
Stables. device tor the barriers of horse, 

J.  Rledemann . . . . . . . . . . . . . . . . . . . . . . . . . 866, 811 
Stamp atHxer and envelop sealer, 3'. Slay-

baugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,216 
Stamp and label atllxer, po.tage, W .  B. 

Spencer . • . . . . . . . . . . . . . . . . . . . . . • . . . • . .  866.974 
Steam boiler, S.  S. Davis . . . . . . . • . . . • . . . . . .  866.629 
St .. am boiler, E .  L. Arnold . . . . . . . . . . . • . . . .  866.834 
Steam .epara tor, G. D. Hoppes . . . . . . . • . . . .  866.725 
St .. erlng device, P. O.  Zehner . . . . . . . . . . . .  866.901 
Stencil shect, M .  J. D. Cart .. r . . . . . . . . . . . .  867 . 1 86 
Sterilizing apparatus, C.  Junker . . . . . . . . . .  867 ,048 
Stiffening for sunbonn .. ts and the like, mak· 

lng, D. H. Kenda ll . . . . . . . . . . . . . . . . . . . .  867.202 
Stock , foot, Hanson & Thayer . . . . . . . . . . . . . .  867. 198 
Stool, milking, A.  Schroeder, J r  . . . . . . • • . . . .  866,818 ,  

NATIONAL STAMPING AND ELECTRIC WORKS 
150·158 S. JeffenOD St., Chlc:aro, U. S. A. 

BARKER MOTORS 
Rellable.-l � to 10 H . P-Economlcal 

Their perfect operation and reli
ability are due to common sense 
mechanical ideas and good construc-
�o,.':ie � �s� 1�:t1r'W':1�1i�hc?"re�:J 
attention to details. 

C. L BARKER. NORWALK, CONN. 

must invest enough money to Insure Good Material and Workmanship. 
Cushman MOVlrs have ground cylin· 
:h�'J,iS��::k p�:�n

pI��� ;U� b:rd� 
ened, gas tight adJu8tabie bearings. 
All parts finished according to mi· 
crometer measurements and are Inter· 
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2·cycle. ligbt weight, easy starting. 
CushmaD Motor Co., Llneoin, Neb. 

It Yourself 
1 ����;I�ica��:t�;�l�

a
;a!:::�� ���re��

ct
a]��� 

power lathe from rougb castings by followiug our 
81mple blue pr.nt workinl!' drawings. Otbers 
lire doln� it. so ('an you. No engine equals It 
for SImplicity, strength amt durability. Fills 
fsv��d:��

ir
w�';! fo�

er
:c!��:t �:J

I
;rlJ:
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castings aud fin�hed engines. 
OARONER MOTOR COnPANY 

6011 Delmar .t.'·e., St. Loul., U. s. .a.. 

GAS ENGINE DETAILl::i.-A VALUA-
ble and fully illustrate d article on thIs .ubject Is con. 
tained In SUPPLF.M �NT No. 1 �92. Price 10 cents. �'or 
... Ie hy M u n n  & Co. Rnd all newsdealers. 

VICTOR HAND-FORCED 
Water cooled enginel wheels 

31 Inches ; U-4 lnch Bolld rub· 
ber tires ; speed from 1 to 2S 

miles per hour. No coun" 
try too rongh for the 
Band.For&ed VIctor 

Price U50.00. lncludlnll 
leather tOD, fenders, 
lamps, horn, tools.  etc. 
Dos a DOB s�at 140 ex'" 
tra. Write for foil par
ticulars. 

Vlotor Automobile lI'g. Co. 1 1  a carroll St., St. Lou.a . .... 

STANDARD o;rypflND� . 1�E HAS BEEN -. " 1\1  ll�f. 
RAISED � MAINTAINED BY THE .'1 

UNDERWOOD TYPEWRITER 
BEAUTIfUL REGUlAR WRITING 

UNLIMITED SPEED 
UNRIVALLED Q.UALlTY 

BILLING & VISIBILITY 
mt UNDERWOOD TYPEWRITER CO. 

NEW YORK OR ANYWHERE 

For Catalog of UNDERWOOD REVOLV. 
ING DUPLICATOR send to 

. VNDERWOOD TYPEWRITER COMPANY. 

© 1907 SCIENTIFIC AMERICAN, INC.
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Class ifi ed Advertisements 
Advertisin� in this column is 5(} cents a. line. No less 

tha.n four nor more than ten lines accepted. Count 
sevpo words to the line. AU orders must be accom· 
panied by a remittance. Further informa.tion Bent on 
request. 

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

AN EXECUTlVE MANAGER wanted for responsl
ble, salaried position by established paying, manufac
turing firm ; able to invest $10,()OC) after satisfactory in
vestl�atlon and audit. Write George Bradley, No. 1 
Union �quare. New York. 

GENTLEMAN with thirty years In Heavy Hardware, 
Pipin� and Machinery. would like to represent you in 
New England. A-I references. P. O. Box 331, New 
Bedford, llass. 

THO USANDS IN USE throughout the world. $15.00 
U Gem" Adding Machine. very compact, elellant side 
line. Special oft'er to high Ilrade �ents. Automatic 
Adding Machine Co., Dept. 4. 332 Broadway, New York. 

START a mail order business ; we furnish every
thin� necessary ; only few dollar8 required j new plan, 
success cenain ; costs nothing to investigate. Milburn
Hicks. 813 Pontiac Bldg., 358 Dearborn �t .. Chicago. 

ST E A M  E N G I N E  F O R  S A L E. 

250 H. P. Greene Automatic Cut-otf. Double Crank, 
Non-condensing. Horizontal Engine. size 16 x 42 inches, two cylinders, with band lIywheel 14 feet hy 31 inches. 
�:�n�5c�nK' �'h iS�':,i�l:li�i;e�c�i!t �����ll�n ��ld bas been in reJlular �erVlce in our factory for several 
lae:::in��r�fd�J;��:�t�y 
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c :i'!�e�����1n��:�i October 5, its use bein� discontinued after that date. Winchester Repeating Arms Co., New Haven, Conn. 

P H OTOG R A P H Y .  

PHOTOGRAPHERS, we want to  get you in  the habit 
of readmg the American Photograpber and Camera. and Dark Room, the big�e8t and best. Phutographic montbly. 
Tbe yearly subscription price Is $1.50, 15 cents monthly 
at news dealers. We WIll send you four numbers as 8 
trial subscription for 2,) ce nt� in �tamps or coin. Am
encan Pbotographic Pub. Co., 361 Broadway, New Yorl<. 

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

O U R  V A.CUUM CAP when used a few minutes each 
day draws tbe blood to the scal p. causing free and nor .. 
mal circulation, which stllllulates the hair to a new. 
healthy growtb. Sent on trial under i'uarantee. " rite 
for free particulars Tbe Modern Vacuum Cap Co., tilt 
Barclay BI(,Ck, Denver, Col. 

FOR S A L E.-Strlctly modern gray iron foundry com
pletely equipped and in daily operatiun on proOtable 
machinery work. Located in MiChigan town with ex- Stop motion apparatus, H. A .  Haselden • • . .  867,131 cellent shlppin2' facilities. Best of reasons for seUinJr. Stove lid lifter, H. T. Kinuear . . . • . • . . . . . .  866,937 ���y1�'r.t�,:!. IIW�Jt���·BO:7U,i�le"�a;��� cbeer- �tove, . oil , :V. H . �ildel' . . . . . . . . . . • • . . • • . .  866,896 

::5toveplpe connedol, J. Haigh . . . • . . . . . . . .  866,785 
I N V ENTORS AND MANU�'ACl'URERS, having faainer for down spouts and the like, T. . new, useful, unintroduced articles (no toys) .  investi- . Dugdale . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,633 

gate. With an efficient corps of canvassers, we operate �trailler for teapots, Jj". N. Martindale . . . .  866,796 
in Idaho, Washington and Oregon. Goc)ds bOug�t o.ut" l Surgical bandage .  H. )1 . Mace . . . • . . • . . . . .  S()(), litili 
rillht. Correspondence soliCIted. Novelty Oistnbutlnll Surgical instrument, F . T. Wright .  • . • . . . . .  866,995 
Co., 114 Second St., WaHa Walls, Wash. Swing, pleasure, �. l!'. Chubbuck . • . . . . . . . .  Sti7 , lS7 

FOR RE NT.-Factory plant. fully equi pped for light �w!tch stand, M. W. Long ) . . . . . . . �6G,662, 866,871 

manufactory. Two floors and basement, 30,000 feet Sw�tch stand, semaphore, �. W. Long . . . . 86�,872 
1I00r space. Building 140 x 40 feet. Has 150 h. p. Corl\ss SWItch stl'ucture, V .  Angerer . . . . . . . . . . . . . .  866,998 
engine. boilers, pumps. shafting, pulleys. tanks, snd Talking machine needle, C. L . .Mey�rs . . . . 866,9?U 
many other adjuncts for manufacturing. Excellent ship· Target, disappearing, Habersbruner &;13tocker 867 , 034 
ping facillities. E. E. WilHs, Fishkin-on-Hudson, N. Yo Telephone and telegraph lines, antI hummer 

for, N. O. Hagen . . . . . . . . . . . . . . . . . . . .  866,64G GOLD D REDGING IN ALASKA.-I0.000 acres te�ted Telephone exchange system, E. E. Clement 867,014 Gold BearIn" �ravel. Richest Placers known. (i lrst T I phone intercommunicating C. E. Lee 866 794 OfferIng sLock ten cents. Installments. lllu�tratefl e e , 
t ti ' E D F I '  866

'
639 prospectus free. Should pay $10 for every dollar i n- Telephone release, au oma c,  . . a es , 

vested. Ad dress Yukon Basin Gold Dredging Co., Telephone system, H. P. Clausen . . . . . . . .  866,714 
Dept. 2, Kansas City, M�. Thread controller, G .  Schmldt . . . . . . . . . . . . . . 866,890 

INVE �TORS.- Send for free sample copy " World's 
Progress." devoted to interests of invp.ntors. All latest 
developments in scientific and industrial world.. 
World's Progress, 510 12th st .. \1' ashington, D. C. 

I WISH to communicate with party who desires an 
exclusive right to manufacture and sell on royalty a 
new bose su.,porter for mel!: For particulars address 
Burr L. Harris, P. O. Box bal , LOB Angeles. Cal. 

INV E N TORS, MANU�' ACTU R E RS ! - Special ma
chines designed, built. repaired, and experimental work 
executed ' in a well-equipped macbine sbop. J. G. C. 
Mantle, Mechanical Engineer, 1007 Park Ave. , New York. 

P ATENT E D  ARTICLES in wire, brass and other 
metals made to order. Stamping, press work. Prices 
rea.sonable. Special low prices to estabUshed trade. 
The Fischer Mfg. Co. , Paterson, N. J. 

PAT E N T S  F O R  S A L E .  

FOR SAT,E. - Bf responsible patent corporation. LarJi!(e prOfits to qUIck actors tbe curious not heeded. 
Patents Just issued by the eillht foremost Naval powers 
on Submarir.e Vessel for Har bor and Coast detense. 
Cost of construction, risk of life, one-twentieth of pres-
��ntig�3ir�t�?m.t�d;e��t �:: Ca

�, iP'�ri:��e�y ��: J�ne 

PAT E N T S  W A N T E D. 

OFFICE HELPS OR APPLI ANCES W ANl' E D . 
Con venient novelties fCor busy offices. Bri�ht ideas 
purchased or manufactured and sold on royalty. Pax 
Company, 121 West 42<1 �t., New York City. 

A G E NTS W A N T E D .  

AGENTS WANTED. - B ig  proOts ; Gre-Solvcnt 
cleans hands instantl y ;  removes grease. paint, ink, etc.; every mechanic buys ; get sample and terms. Utility 
Co. , 646 West 44th Street. New Yurko 

AGENTS WA.NTED in every county to sell the Trans
parent Handle Pocket Knife. Good commission paid. 
From $75 t.o $axJ per montb can be made. Write for 
terms. Novelty Cutlery Co., No. 2 Bar ::;t . •  Canton, O. 

EXCLUSlV E AG E N C I E S  GI VEN.-We want a good 
man III every town to seH first-class electrical special-
i��tg:t���
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our Sole Agency. Hill· Wright Electric Company, 105 Reade Street, New Yurk City. 

T Y P E W R I T E R S. 

e�s�����rwlfli�!.�,Eiir.��i���rS,DA':;-":::''::.�d�I�1�; 
Underwoods, Olivers, *35. Orders fl lled or money back. 
Standard Typewriter Ex., Suite 66, 2J Park Row, N. Y-

M OT I O N  P I CT U R ES. 

TH E MO VING PICTURE WORLD, weekly, 1 0  cents 
per copy ; vearly subSCription. $2. The only paper de-
��;:1e��u��'iI:3.
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Thread cutter O. Slagle . . . . . . . . . . . . . . . . . . .  867,217 
Tiles. etc. , sa'gger for treating , '1'. Pratt . .  866,9ti� 
Tiling, J. M. Wells . . . . . . . . . . . . . . . . . . . . . . 866,75" 
Timepiece escapement mechanism, H.  Coul-

lery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,015 
Tire, J. E. MacKay . . . . . . . . . . . . . . . . . . . . . · 866,874 
Tire, II. A. #iehan . . . . . . . . . . . . . . . . . . . . . . . .  866,927 
Tongs, pipe, A. Heiman . . . . . . . . . . . . . . . . . .  867 , 132 
Tool, combination, A. J. H iggins . . . . . . . .  866,931 
Tool, combination, J. H. Flora . . . . . . . . . . . .  867 , 1 1 8  
Tool, pneumatic, J. H. Templin . . . . . . . . . .  866,981 
rrraction apron, J. B. Hill . . . . . . . . . . . . . . . . 866,647 
'reap, W.  C. Hooker . . . .  0 0  . . . . . .  0 0  . . . . . .  0 0  866,802 
Trolley, W. Moeckel . . . . . . . . . . . . . . . . .  0 0  . . . 866,729 
Trolley, G .  R. Forster . • . . . . . . . . . . . . . . . . . .  866,781 
Trolley wheel support, G.  W. Grisdale, Jr . . 867 , 1 25 
Truck, portable plano. S. Bilger . . . . . . . . . .  867,099 
Truck, band, C. F. Miller . . . . . . . . . . . . . . . . 866, 797 
Tube expander, T. P. G reen . . . • . . . . . . . . . . .  866,644 
Turbine, ste a m ,  A. Pats�hke . . . . . . . . . . . . . .  860,U58 
Typewriting and printing machine, comoined, 

W. H .  Collier . . . . . . . . . . . . . . . . . . . . . .  . .  
Typewriting machine, J. H. Jackson . : . . . . 
Valve, J. H . Berry . . . . . . . . . . . . . . . . . . . . .  . 
Valve, B. E. Meacham . . . . . . . . . . . . . . . . . . .  . 
Valve, E. C. Dun . . . . . . . . . . . . . . . . . . . . . . . .  . .  

866, 624 
867,045 
866,906 
866,948 
867,022 

Valve and operating mechanism therefor, 
Summers & Burke . . . . . . . . . . . . . . . . . 0 0 '  866,825 

Valve, blow oft', H. H. Riggin . . . • . . . . . . . . . .  866,684 
Valve for hot water boilers, gas, W. C. 

Ricketts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,886 
Valve for tension reservoirs for pneumatic 

apparatus, relief , G. P. Brand . . . . . . 866,837 
Valve gear, W. H. Collier . . . . . . . . . . . . . . . .  866,623 
Val ves, air strainer for suction, M. W. 

Hibbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,930 
Vehicle, E. L. Brillhart . . . . . . . . . . . . . . . . . . 866, 769 
Vehicle body brace, J .  C. Morton . . . . . . . . . .  866,730 
Vehicle brake, J. M. Lansden, Jr . . . . . . . .  867,067 
Vehicle controlling apparatus, G. T. Woods 867 , 1 80 
Vehicle driving gear, motor, Binney & Wat-

kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866,908 
VE:bicles, rocker bar gear for, G. W. Steven· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,976 
Vending machine, J.  �I. Spindler . . . . . . . . . . . .  866,742 
Vending machine, stamp or ticket, E. D. 

. Schroltt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866.891 
Vibra tor, C. R. Elliott . . . . . . . . . . , , , . . . . . .  866,636 
Voting machine , J.  H. McElroy . . . . . . . . . . . .  866,801 
Wagon body, Salisbury & Brackett . • . . . .  866,685 
Wagon. dumping, G. W . Crane . . . . . . . . . .  866, 717 
\Vagon loading device, O. Ewers . . . . . . . . . .  866,638 
Wall  of building blocks, F. V. M .  Hudson 867 ,043 
Washboard, W. Scott . . . . . . . . . . . . . 866,892, 867 , 1 61 
"rasher. See Gas washer. 
Wasbing machine, E. V. Allen . . . . . . . . . . . .  866,612 
Washing machine, J .  S.  �lcDaniel .  . . . . . . .  866,731 
Wasbing machine, R. E. Campbell . . . . . . . .  866,912 
Washing macbine, H. S.  Reams . . . . . . . . . . 866,964 
\Vater closet attachment, P. T. Tkatz-

schenko . . . . . . . .  0 0  . . . . . . . . . . . . . . . . . . . . 867 , 170 
Water elevator , S. E. Merrick . . . . . . . . . . . . . . 866,949 
\Vater beater, instantaneous, J. P. Reinecke 866,966 
Weeder, E. A .  Hess . . . . . . . . . . . .  0 0  0 0  . . . . . . 866,722 
Weighing machin(\, automatic, C. E .  Vail . .  867 , 1 73 
Well cleaning m achine, J. H. Crowson . . . .  866,628 
","'ells, apparatns for firing explosives in, 

L. H. Broadwater . . . . . . . . . . . . . . . . . . . .  866,838 
Wheel rim. J.  K. Turton . . . . . . . . . . . . . . . . . .  866,986 

M O D E LS &. E X P E R I M E N T A L  W O R K .  Whip rolls ,  adjustable ease off for, G. S. 
Cogswell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,841 

l N V ENTIONS PER�'ECT Bm.-Mech anical Drawings. 
Tools, Dies. SpeCial Automatic Machinery and Novel
ties manufactured. The Victur Model and Novelty Co., 
Phone 3359 Worth, Corner Pearl and Centre St •• N .  Y. 

A U TO S. 

ON ACCOUNT OF THE NUME ROUS INOUI RlES we have recently received for chau1feurs. we bave de· 
cided to open a department that win enable you to become an experienced automobile driver and mechanic. 
Sp'ecial course for those out of town. Wri te Automo
bIle Exchange, 1416 Broadway, New York City. 

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

ELECTRICI A N  A N D  MECHAN lC.-Practical month· 
ly magazine for electrical and mechanical students and 
workers. Publisbes illUstrated directions for con-
�!I:���'t:yn���:ro�P:�riSg. ga
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chani3ai drawing. USiDIl tools. furniture construction. 
boat building, a11 kinds 0 f mechanical wurk. One 
dollar yearly i trial subSCrIption for three months, 
��e��ts, �.nJ:inp��� �fu�����i3We:�gn �£�������, t��� 

C O R R E S PO N D E N C E  S C H O O L S. 
PATENT LA W A N D  O F FI C E  PRACTH'E BY MAIL. Free booklet and specimen pages of th()rou.hly practi

cal course. Price reasonable. Correspondence ::5chod of Patent Law, Dept. A, 1853 Mintwood, Wash., D_ C. 

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

ofPA�Ae�;!�G�����i.It���i?h�!���:;:;fr:::rri�gli��: rule. �lantmeter. Per�pective and . Scales. AU bv maiL Geert Blaauw, 25 Broad tSt., 20th Ooor, Room 12. N. Y. City. 

A U TO M A.T I C  M A C H I N E RY. 

In�.;},�i�:sAp��fr.;����iI��P:'���1 
d.:,e:ki��OI:nJi��p��� mental work, desJgning and drau�bting. Hull Bros . •  54 Hudson St" Jersey City. Phone I099L, J. C. 

S E AS I C K N E S S. 
S EASICKNE'\8 and Car Nausea prevented, Brush's 

lii�':;l�rss� 
E)ii� or,WP�r�����lon �u,.�

r
'1,':.�

e
��v��'f�n� Free b�)oklet proving these �tatementA sp-nt b:r Brusb 

��:'tfe�cal Co. 299 Broadway, N. Y. All druggists ,I per 

Windmill,  R. S.  Bell . . . . . . . . . . . . . . . . . . . . 866,836 
\Yindow adjuster, casement ,  G. L. Wilkins 866,703 
Wood products, making a rtificial, W. Sieg-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,691 
Work holding means, O. Pearson . . . . . . . . . .  866,678 
"'rapping macbine, merchandise, T. Adams 866,902 
""rapping oranges and other spberical ob-

jects, machine for, G. T. Warwick . . . .  867,176 
Wrench, E.  H. Boaz . . . . . . . . . . . . . . . . . . . . . .  867,OOG 
Wrench socket. C. H. Myers . . . . . . . . . . . . . .  867,205 
Yarn or thread gassing machine, Rivett & 

Oldham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,734 

DESIGNS. 
Bottle, S .  Llebenthal . . . . . . . . . . . . . . . . . . . . . . .  38,833 
Bottle, R. Burger . . . . . . . . . . . . . . . . . . . . . . . . . . 38, 834 
Bottle, T. S. Obear . . . . . . . . . . . . . . . . . . . . . . . . 38,835 
Card ,  back of a playing, J. A. Radclitre 38,829 
Charm or pin, J.  F.  McNamee . . . . . . . . . . . . 38,827 
Clock case, G. Jaeger . . . . . . . . . . . , . . . . . . . . . .  38,837 
Display rack. E. L. Schmitz . . . . . . . . . . . . . .  38,838 
La mp, E. E. Taylor . . . . . . . . . . . . . . . . . . . . . .  38,830 
Lamp, gas, F. M. Brooks . . . . . . . . . . . . . . . . . .  38.831 
Lamp, inverted gas, J.  Lederer . . . . . . . . . . . .  38, 832 
Pitcher, A. M. Rose . . . . . . . . . . . . . . . . . . . . . .  38,836 
�eat end. J .  B. Kilburn . . . . . . . . . . . . . . . . . . . .  38,839 
Spoons, forks, or similar articles. handle 

for, J. E. Straker . . . . . . . . . . . . . . . . . . . . . .  38, 82 8  
Stove, Galbraith & Ambrose . . . . . . . . . . . . . . . .  38, 840 
Stove, J. C. Hosford . . . . . . . • . • . . . . . .  38,841 , 38,842 

TRADE MARKS. 
Agricultural machiner;r, certain, Advance 

Thresher Co. . . . . . . . . . . . . . . . . . . .  65,347, 65,348 
Apples, A.  Kimball & Co . . . . . . . . . . . . . . . . . . 65 . 401 
Baking powder, J.  C. G rant Chemical Co . .  tl5 ,357 
Boller dfsincrusting and cleansing substances, 

J.  Elizondo . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65, 355 
Boots and shoes, leather, Palace Clothing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,455 
Boots and shoes, leather, Smith-Briscoe Shoe 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65, 458 
Boots and shoes, leather, Smith-Wallace Shoe 

Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  65. 459, 65,460 Brushes. tooth . nail,  hair. and flesh, Martin 
& Bowne Co . . . . . . . . . . . . _ . . . . . . . . . . . . . . . 65,449 Ca binf'ts, pantry, Standard Gage Manufac-
turing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,462 

Candy, rock candy and maple syrup, and 
maple sugar, rock,  Rigney & Co . . . . . . . . 65,404 Canps. parasols. and nmbrellas, Baltimore 
Umbrella Manufacturing Co . . . . . . • . • • . •  65,390 

We were the first to m ake a revolver absolutely safe from accidenta 
d ischarge . Now, we have com petition with " near-safe "  revolvers. But 
the i m itations are merely devices added to some previou sly existing 
firing mechanism . You have to press or push or jJull something before 
the pistol can be fired at a l l .  

Our device is the mechanism itself. Vou just pull the trigger 
and everythi ng else fol lows . 

Our ad ver:t i sing may be copied and infringed , but our patent 
safety lever cannot be touched by the imitators. 
. The ! ver Johnson Revolver puts a shot right where you aim 
It. But It never shoots u n t i l  you want it  to. It can 't . You 
�ay " hammer the hammer, " drop it , kick it, anything you 
hke,  but you qlll ' t  d i scharge it until you pull the trigger. 
It's as handsome as i t  is business like. 

Our Free Booklet, " Shots " 
tells all about the peculiar construction of Iver Johnsol\ Revolvers With it comes our large, handsomely illustrated catalo�ue. 
IVER JOHNSON SAFETY HAMMER REVOLVER 8-inch barrel. nickel-plated finish. 22 rim-fire cartridge, $6 00 . S2 or 38 oenter-fire cartridge, • _ _ _ .. _ • 

IVER JOHNSON SAFETY HAMMERLESS REVOLVER 
�inch barrel, nickel·plated finish, 32 or � center.. $7 00 fi r e  cartrldge, _ _ .. ... . ..  _ _ . • 

'Hardware and Sportin(l Goods dealers will explain. tM safetu 
features 0.1 Iver Johnson, Revolvers. II you have trouble in. 

(Jetting our aoods, we will aen,-t direct on receipt of price. The owl'" head on arip and our name on barrel are mark. of the GENUINE. 
lVER JOHNSON'S ARMS . CYCLE WOUI 

170 River Stroot, Fitchburg, _. 
New York: 99 Chambers Street. 1 acific Coast: 1346 Park St .• Alameda. Cal. 

Hamburg, Germany: Pickbuben ",. 
London. Eng. : 1.1 Mincine- Lane, E.C. 

Kalters of Iver John.on Bingle 
Barrel Shotgun. and Iver 

John.on Trua. Brldp Bl0101lo• 

American 
Homes and Gardens 

HISTORIC MANSIONS 
of THE JAMES RIVER 

SEPTEMBER. 1907 
I. "Brandon:' the Home of 

the Harrison •. 

OCTOBER. 1907 
II. "Shirley." the Home of 

the Carters. 

NOVEMBER. 1907 
111_ "Westover," the Ances

tral Home of the Byrds_ 

THIS series deals with three 

of the most beautiful 

colonial estates along the charm

ing and historic James River. 
The illustrations are made from 

photographs taken especially 

for the purpose by an expert. 
The series is of unusual in
terest and beauty. Subscrip

tions can begin with the Sep

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

receipt of 75 cents. 
will be sent on publication on 

Among the mterestIng articles in the October number are : 

NINETEENTH CENTURY BEDROOMS SMALL AMERICAN HO �ES 
HOW TO TOUR IN AN AUTOMOBILE PORT SUNLIGHT 
GARDENING WITHOUT SOIL MILLBROOK FARM 

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

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

© 1907 SCIENTIFIC AMERICAN, INC.



OCTOBER 5 ,  1907. Scientific America.n 
P O R T S M O U T H  Canned COI'Il .(t lH� lwas and tomato catsup, 1 RO U N D  TH E WO R LD  ·�aBt��-�� i

-� ��cem_ 
Stewart & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  65,407 _ bel' and J unuary Canned frozen oysters, fl't'sh, lIol'gall Oyster I We�tward in ()cto.ber. Less than t welve members 

The Gate to Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,378 under superior mdna�ement witlJ highest , cia88 ar-Cn TIued sa lmon . ( �Ol'lllan & Co . . . . . . . . . . . . . . H5 , ;{71 j rangements. , I nclu8iye rute �1.��)11. W nt� (lOW. 

P R O S P E R I T Y  Chiffons. G.  P. Ford . . . . . . . . . . • . . . . . . . . . . . . . 65, -138 , i.l l"unk L .  C larK ,  40M Times BUlllhng, New l ork. , 
l'hisPl�,  tiles. � <l W S .  aIH! lIUl H'heoI1R ,  Haimlpr-

Tile marvploUf� growth of exi8ting industrif's at 
PortSll l t lllth,  Y in-rima, is a pra(·tit �al guarantee of the SIlt't'CSS of others. There is room for more. Her!:' are the w(!nderful I'f'SOUl"('es of  the ' �outh at the very door . 1::1\\' materials of every kind, ('heap fuel allCi a,l111ndant labor. :Sine great tnlIlk lailway l inf'S and a score of l ines of wat.er traIl!'portation �nt.er at Portsmout.h and radiate in every direction 

\0 the world's markets. 

�lotOl'ell-Gcsellschaft . . • • . . . . . . . . . . . . . . .  6ri, :m4 
CboL'olates and t'awi,r , \Vallace & Co . . . . . . . .  ui:". , :),s2 
Cot'fl'(! and tell, Hakpr & Co . • . • . . . • . . . . . . . .  6il, 31SU 
C(lffee ext ract or eS8e'IlCe, P. Bachert . . . . . .  G5, 388 
�::::�f��g:;�er�ac�����:ill ,  C�U��;ll�r,CQS{u'ith" C�: GG:gZ5 
( 'nnlials, �l. E. :\lurgt·son . . . . . . . . . . . . . . . .  GG , 448 
Cotton piecp goods , Tremont & Suffolk )I ills H5 . 4Gf) 
C l l t  tOil pla ids, wove l l , Xel1�s lIe�� lp jn & Co. w,453 
H igt'st ivp preparatioll of the gastrit' jui('e , 

Fairchild Bros. & Foster . . . . . . . . . . . . . . 65 , 397 

L�T , us .  B E  , YODIt 'KCTOR!. 
lVe esti mate on anything you want made to order. 

fSTA JI P I NGS, lUOI)E l, S .  EX PERT W O R K  
\Ve pub1i&b H T h e  �ilent Partner," a brainy little 

magazine, fu l l  of good tbou�htH.  Sample fl·ee. Writt' us 
TilE GLUBE �L\{'lI r :-o Jo: A� Jl "T .\ M I'Il\ G (JU: 9'i'0 I l u milton �tu L· leveluntt. o. Here is a bal my climate at. f'very season , pure 

wat.PI' in a hundauee . eVt'ry m oderIl im provement for 
eonveniellep and sanitation .good se hoo Is, 1l00( I health 
and beautiful hOlllt'S . I nvestigat i ol l  is WE'll worth while. Let us help you with furt.her information. 

I. T. VAN PAITEN. Sec·y. Portsmouth. Virginia 
���r,;(';\�nk ' h��:�l iZ��,'e��: . tl:��t'i�;l� . A:d����� ().�

,
a

75 l·, ·a"�rJ.�Im ( . 9  E Thrt'sher Co. " " . .  " " ,  . .  , . .  " ,  , 65,349, 65,350 1..�� Hnd , �otUp;;- 1I�gl:i,�:�C, .n�:W�··�'i:TE�1 
����(f�.l��';;,' (��I;.�:

t
Nllgile�a�

e
��·�� A��dri��) ' C�: 65, 361 • •  Mf (�. CO .. , h�1 ('J lllt on St • .  M I l waukee. Wi�. 

To Manufacturers and Inventors 
6,;, 423, 65 , 424 

EXIllo:";iY(,l'( for projectiles awl torpp(}oes, �Pl"I ' I Ig-�toff A. G.  Carbonit  . . . . . . . . . . . . 00 ,461 FaJlt'�' goods, furnishings. and lJOt iollS , ('(>1'-
MODELS '" E X P E R I M E N TA L  W O R K .  

Inventions deveioped. Special :\Jachlnery. 
E. V, BAILLARD. 2 4  Frankfort Street.  N ew Y o r k ,  

'Ve are part�cularly well equipped tor undertaking the tain ,  Geo,. BOl'gfpld t & Cn . . . . . . . . . . . .  65 , 440 
sale of Amencan m,mufactures marketable in l!..urope. Fish d l'Pssing '  machines, Smith Cannery �la - RU B B ER 'Ve h ave a oepartment for  adju�tinp: your  claims chill!:'S Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H5 , :W6 

Expert l\tlanufactttre-rs 
Fine Jobbing \Vork Build This Boat Yourself 

with l'inll e,-r l 't'rf� l " t  Fr:l l l .�:-l. the 011 1;\' fr:ul Ics  ha\"in� ribs bt' l ' :  t o  
�xu('t � h u p t.,� pOet u p, ,,· ned. te",�e41 and be"elea f o r  plank· 
l llg-by �kl l it'd bout-bullderM- Ldore being" klawked d(\wn fur 
shipment to you. 

BlZainst Continental tfnns. Flour , whpat. G t'org"p Urhan Milling Co . . . .  (hl , :WI l  
pa\�;t:dP���� !����can invent ions, whether already Flon I', wbpa t, Higgimivil1e )Inling Co . . . . . . Grl.a72 

W t ' " -t t "  Flour, Whea t , I\: unsas :\l i l J ing Co . • . . . .  65 ,399, 6G. -t OO  

refe�e
�:

s
:W · - (It'n S, and can furnish sat isfactory Food for fiRb, .J. Scb lagbeck . . . . . . . . . . . . . .  firl. 405 

Foods, certain .  :\IcClintock-Tnmke,'t' Co . . . . 05,:::77 
UNITED STATES I JIPOltTINH r, O M P A N Y  �'rult j uices, California n t'a!,e .Juice Co . .  65, 4:H 

Halli bu rll, XV . .... el·lnnny GasolcllP , Standard Oil  Co. of ::\"pw York . .  65 , 427 ----- Gin, whisky, brandy, and rnm . . Jobn KiRsf'l 
K U H L M A N  , T R A N S F O R M E R S 

Q u a l i ty  a l ways , S i ng l e  and 3 · p h a s e ,  P r o m p t  d e l i�ery: 
K U H L M A N  E LECT R I C  C O .  • E L K H A R T ,  I N D, 

V E N T R I L O Q U I S M  
Learned by any Man or Boy at home, Small cost, Send 
to-Jay 2-cent sta.mp for particuJars and proof. o. A. SlOtt". Room 4 1; 1 ,  20"0 J,.: n o x v l l i e  A,,'t.' • • Peorltl� Ill.  

:'-l'(OVELTJES & · PATEnTED ARTICL'E S  '1�NUFACTililED \iY CONTRJlC,[, PUNCHINI> DiES, "SPECIAL MACHINERY. ;; .KOltIGstow STAMPING & TOOL WORKS, Cl.,E¥E L-AND. 0 

m �!fi'�k��!IOg�PJ?e���!�,�: 
26c, Pal"lor l..'ricks Cataloll'le, free. 

MARTINKA & CO . . Mfrs., (ij3 �ixth Ave" New Y ork 

& Son . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gum. chewing , Ampl'iean Ch icle Co . . . . . . . . .  . 
Gum,  chpwing. Gum-Lax Munufadnring Co. Gum, chewing , E. H. Lpe . . . . . . . . . . . . . . . . .  . Hair ton ie , A. C ristadol'o . . . . . . . . . . . . . . . . .  . 
Hose. certain, B. F. Goodrich Company , 

65 . 444 

�:;m� 1 
6[), 402 
65 , :)69 

65,410 to 65,418 
Ice cream and frozen puddings, Semon Ice Cream Co" " . " " " " ' , , , , , , , , , . , , ,  . . , 65,406 Ice mak ing machinery, ammonia compressors 

and condensers, Triumph Electric Co  . .  65.467 
,Tewelry , Dagll.ett & Clap Co " " , . " "  . . . .  65,395 
Journal of materia medica and therapeutics, 

monthly, Merck & Co" . , . " " , . ,  . . .  " .  65 , 452 
Knit ted fabrie , underwear, sw eaters , etc . , 

r,'uld & Hatch Knitting Co " . . . .  " . . . . 65 ,43n 
Knl;��'y_���:���r 

s
tc:'l'S

, 
. . ��i.S.S��:, . .  ��1� • •  

l:a.�o.r.s� 65 , 859 
Leather goods, certain , Daimler-::\Iotort ' n -

Gesellscbaft . .  , . . . . . . . . . . . . . . . . . . .  65 ,437 
Lighting apparatus, certaill , Sign of th� 
)Iuct�����el'ce��il; : ' cii��'x" p�'t��;t�' 'Li�it�d ��'5g� 
)Iachinery. certain, Daimlpr-:\Iotol'en-Gesell- ' 

schaft " " ,  . .  " " ,  . .  " . . .  " "  . .  , . . . . . . .  65 , 3D3 
:\Ia sonl'Y materials, certain , II. H .  Symmes 

Co, . , . ,  . .  , .  , , , , . .  , , . . . . .  , . .  , . . . . .  , . , .  . 6.') 441 
Medicine, certain, Abbott Al ka loidal Co , . : ,  65:384 
:\Ied icines, eel'ta in ,  E .  H O l"SnH l l l  • . • • • • . • . . . .  Ho 374 i\ledieines for thf' eure of dyspepsi a  and rhell- ' 

mutism, J . •  J. Doris . . . . . . . . . . . . . . . . . . . .  65 ,�n6 
�Iowprs and the ir parts HIHI gruss-ell teher:':, 

lawn. S immons Hanlwu l'P Co . . . . . . . .  65 365 
NewSpallPI'S and ma;.wzint's. weekly . Coh�l; , 

& Ha rris . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . G5 ,436 
Oil, �nnmh�ati l lg ,  �tall< lal'<l Oil  Company of D RY ING MACH I N ES �I:r��nf:��is�f r.a�� Oil , �S;�:f', 'Yi���I�ri�k�" & '  T�il;l·. ·. ·. ·. ·. ·. ·. ·. · .

. ��.:��� 65 ,429 
Worre ! i ,H:lt1nibal ,1\io. Oils, lub r icat ing , Bass I1uetf'l' Pa in t  Co . . 

fiiJ, :3n2 
---------------"',-. ----. --.��, SOlltllPl'n Californ ia Braneb . . . . . . . . I . • . .  f)i), 4:n 

T I 
h Clr{'uhr. f

.

ret' , \, o�

.

rl

.

er t l! l I Ol'dnlt ll t'E', parts thereof, aIld 11 1 1 I ( )Hdf'd. I l l'oje('-
CO • • Dt'\\t • . �-:!. n� ('H r t _ !Ig Co. . . : . . . . . . . . . . . . . . . . . . . . .  . . . . . . . ffi) , 409 e egrap Y 
*�t·l���at�.�i:xyGri, �lpli; ,� i l;s . American and Brith;h ':U<l ll l lfuctu{'- -

landt St. , � e \\'  Y or k .  raclg:��' .�(�
l�t.

a
.l �

l 
. . �l�l.e.l�i�l�.r:T .. . !� ' . . ��.' . (����;1� i <;� 6ri 421 _________________ T _ '_ _ Pa in ts and pa in tf'd ma tf'l' ials , (' ( ' J" t a i l l ,  l.oWf' 

' 

LEA RN WATPHMAKI'NG pai l l��·.
ot

l�l����:.d �l�:�3Pt:III�'�te, ' ·�\. ti�� ' il ; l 'j ; l t ) IU I lH -
Gf) , 447 

M " f.l f' t l l l l ll ,... \ n. . . . . . . . . . . . . . . . . . . . . . . .  65 . 4:10 

We teach it thoroughly in Qs many months as it Pf't t ieoa t� mafip '.If h'x t i ll' fuhl' i ('s , \' . . \.� 
fl l l'merly took years. noes away with tedious apprerl- Hoy ll'll . . . . . . . . . . .  . .  6") '�")1 
�::'I?:J�iP�:a�;oi��'k,�arS:�dwf�i:ec����r��g· Posit i ous 

s
e

· ;:::�::!'�;::':��l
i
'i�t:;£�:I:':ta�.:'::I�:i;I:;; �· � ' :��.'i l;�:��;

'� G� : ;:�l ST. J�O t.: l S  ,,-ATClllIA-KING 8C]���_��!��!�_:vI_o_. "'hi tp ('0.  . . . . . . . . . . . I YOC wllnt the Pathfin d er, "f Pluster 3mI Pl'Olll' i l' ta l'Y rnedif' illf' , 1<; . .J. 11;) . . ...... , 
W ashing-ton . llO m.1.tter wh:lt . \Yf'R.che k p  . . . . . . . .  : . . . . . . . . . . . . . . . . . . . (i;j • ..JOS 
0ltt

h��.' J"'lrffiO,,�.l,C;, t
l �'��p\

l�;lg
nh"t'I',

.'
,

e:�n
d : f'Ol�nn fO!' I" il t� . micf' .  et(' . . E. R. "-d]�  . . . . lij , : l t )7 

,� , .. " " " , rOW(�pl', f' x J) i osivp. Independf'nt Xon-Fr£'f'z-�.(�l
t�

i
i��'ifi!��S���(it�;n::lte�t�;��lr� .lllg Pnw(1t,1' Co . . . . . . . . . . . . . . . . . . . . . . . .  11:i.442 

pind. A non-l' :trtis'l.n j t ! II,;[ uted weekly from the Nation's ('apital for Pl'pt�( ' ls . O:d.;:fla l(' Ra k ing Cn . . . . . . . . . . . . . . H:i.40:� 
tlt � r 1- h f t d th s d �1 f l O t R('fl'lgpl'� tOl's . Ranwa�T & Station a ry Refrig-
it �;{. �:�k:fo/�5 c����. 0 'l�':: f.��hfl';d�;� Ur 8�h

t
lni��

r
;., ». c� era tmg Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . t)j,456 

Rpllletly for hpUlO I'l'hoi(ls, :\Ialcolm (� .  Pril-(' ACAJ�M.Y ARC H ITECT U R E  I:S�81�1;�IAL 
1160 Choteau A"\'enue, St. Loul� Mo. 

DRAFTS \l EN qualified ; Architect'l, Art. Mechanical. 
BUILDlii R '"  trfJilied tor l eaders in business. 
FO RE MEN f'ducated in any trade. 
CORRE';PONDE.sC �] courses for home stUdy, 

makIng 1100 monthly when taking individual Instruc-
}��: CHIEF DRAFTSMAN ��n'::rl[,� 
who will in few months' home study equIp you tully 
with complete technical and practical knowledge enab
Ung you to start at l2O-tI30 weekly salary and rapidly ad-
;r��Cl!�en ���l�t!��lS J�::����:':r�: :�ed%�cOeS;; 
guaranteed. Best trade with best future. Address 
Chief Draflsmln. 01,, 37 Eog's Equip't Co.(lo,.) Chi,ap 

ST U Oy High·Grade 
I n st ruc t i on  by 

LAW Correspondence 
Establlsbed 1892 
Prepares for the bar of 

any State. Three Courses: 
College, post-Graduate and 

Business Law. Improved method of instruction, 

�;!
n

���!�e��re:.nq ·f���!l�:;ned more law B����I 
ID. three months under your instruction than I 
learned in six months in a law office . "  

APPROVED B Y  BENCH AND BAR 
Classes be ... in ea�h month. Uniform rate of tui· 

tion. Send "for our 48-page catalogue. i J?- �hich 
we give a synopsla of the rules for admuislon to 
tile bar of the several State!!. 

Chicago CorrelPondence School 01 Law 
806 Reaper Block. Chlca.o 

TRADE MA�KS 
DESjGNS 

COPYRIGHTS &C. 
q!t�li�n:a�:�r�rf �':rk����i��d f�::c�g�\���� 
Invention is probably patenta.ble. Communica,. 
tlons strictlyconfldentlal. HANDBOOK on Patent8 
aent free. Oldest · agency for securing patents. 

Patents taken through Munn &; Co.· reoelve 
fPUlal notice. without charge. In the Stitntifit Jlmtritan. 
A bandsomely Illnstrated weekly. J,arl<eet c1r, 
COlation of any 8clentific Journal. Terma, t3 II 

ru;,ur crCo.3��:'���:;'INeW
d
f�

e
ik 

Bnt.ncb OtIioe. «iii r 8t.. WaabiDJrtoa. D. c: 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65, a76 Hoofing. (,P I·tn i l l ,  Lincoln 'Yaterproof Cloth 

RUb�e�: g��d�: ' ���t't;i�l', ' 'p��i'fi� 
. 
C:}�'st ' ·R;lht)��. 6.� , 446 

Co. . . , , . . . , . .  , , . .  , , , , , , . . .  , , . . . . . . . .  " 6,'), 454 Sewing cotton. Jona8 Brook & BI'OR . . . . . . 65 . 445 Sheet metal and pill ing . certain, La Bplle Iron "rot'k� . . . . . . . . . . . . . . . . . . . . . . . . . . Hi) :160 Rhlrts, J, II. R ice & Friedmann Co . . . .  " 65 :H58 Shirts, dres� and llegUge(� . J. Silvey & ('0.  65, :W4  Shoulder hraces, C. :\Iunter . . . . . . . . . . . . . . . . 65 �G3 �nk dr('ss goods. )Icndplson Bros . . . • . . . . . .  65 : 451 oaps, E. "\V. Holden . . . . . . . . . . . . . . . • . . . . . .  G5,3i3 SodC 0 1' �nlprn.tus, baking, J .  C. Grant , hemlcal Co, . .  , , , , , , , , , , , , " . . " , . .  , " . 65,�;)6 
Hi:i, 4 2 6  
65. :�80 

SyrlIlgps, B. I·'. Goodricb Co . . . . . . . .  65 , 425 , T�blets , brf'ath , Schandein & Lind . . 65.37fl. TIres, cf'l'ta in pneumatic, B .  F. Goodrich 
umb;',?ila.' · ��rt" ;';'�iki';g· ·  ';ti�k� · · C · ii · "; 1·, 65,42 2  

l '  
' ' . . � 

Unde���}rt� '��'d'e' '�i 'te'�t'ii� . ��t�r'i�i ' '�£n'j��� 65, 385 

Veg�i�bi!
k
���bA���c��: '�e'r't�i� :  

. ��'���id�� . iit�'l� 4)5, 362 

V ('all izf'd Fihre Co . . . . . . . . . . . . . . . . . . . . . .  65, 387 eg���,���o;;l:s ,f l'���'n. Rt�l:�Uda Gref'n Vpgetahlp Vinding machille�. G. X. ' ':B�y'l� : : : : : : : : : : : :  "rater, m inf' ra I . 'V. Ba ird . . . . . . . . . . . .  65 . 43 1 ,  " atprs, spring and other drink ing , C .  A. 
Wh

' Clegg . , , . . , . , . , . , . .  , , , : . . . . , , . . , . , , , . . 
Wh�:��: �f

hn
H�' )��B���'e� . .  �� : : : : : : : : : : : :  . .  Whisky, Steuben ConntiT "'Tine Co . . . . 65, 4 6.�� 

LABELS, 

65 , 891 
65. �6.s 
G�,432 

65. 435 
6;)_. 44� 
65 ,450 
6.'), 4 65 

"Bouqupt a l l  Lilac de FrallC'P, " for cologne C, Rnhayol " . . . .  " . .  " . "  . . .  " .. " ,  . . .  : 13, 8fJ6 "Buchu Gin , "  for g i n .  Chus . Jacquin et Cie 1il 805 "CJean-O Shampoo, I I  for a shampoo prepara- ' 
tlon , 1 ! lchael Drug Co . .  " " . " " 13 , 807 " Shirt Bosom Protector , for bosom b�8'r�is: Wood & Mullen " . . . . . , . .  " . . .  " " ,  . . . .  1 3 , 809 "The Dummy Rkirt )'Iarker, " for a skirt 
marker, G,  F, Wedderburn . . . .  " ,  . .  " ,  . .  1 3 , 808 

PRIN TS. 
"A Smile 'with Every Baking ," for flour, 8tandard )lIl11ng Co " " " " , . " , . "  . . . . 2, 1 1 7  "Chain, Saddle and Handle Bar Backs, Bi-cycle Playing Cards ,"  for playing cards, 
" 

United States Pla)'lng Card Co . , . " . " . ,  2, 121 Eu�eka Peannt  Cakes, " for peanut candy , 

"Kur:::r�USO�l���n't: ;" ' f�� ' ��. '�i�'t��t;t " G" i 2
, 1 1 9  

Chemical Co .  . . . . . . . . . . . . . . . . . . . .  ' . . . . . .  2 . 1 20  "Men's and Boys' Apparel . " for mPTI ' s  anft 
!Joys' appare l . H. C .  Lytton . . . . . . . . . . . . . . 2 . 1 22 

"Stahl's Special Cold Cuts, " for cold m(l:1 h� .  
O. Stahl . . " , .  . . . . . .  , . , . " . ,  . .  , . , . , . ,  . . .  2 , 1 1 8  

A printed copy o f  thf' spf'cificatinn and draw ing 
of any paten t  in the foregoing l ist ,  or any patpllt in print isstled ftince 1 863 , will hI' fllrn ish t'd from 
this office for 10 cents, provided the name and 
number of the patent dl�sirerl anrl the dat(l hI:' �iven. Address MUlln & Co. ,  361 Broadway, Ncw 
York, Canadian patents may now be obtained by the in
ventors for any of. the inventions named in the fore· I going list. For terms and further particulars addre88 Munn & Co" 361 Broadway, New York. 

PARKER. STEARNS &: CO . .  228.229 South Street, New York 

M R � I N V E N T O R 
Send us your models or drawings for our lowest prices 
We can develop. perfect or manufacture your im'ention 

MONARCH TOOL CO" I Z8 0per. Place, Cincinnati,  0, 

Exper imental & Mode l  Work 
Cir. &: ndl1ice jre.e. \\-T m. Harda.m &; SOIl . •  �51 Rose �U.N. Y 

Removed to 182 Milk Street. 

..,p6�K ! S!cf8aL I Nt'�.P�i-lis 
F "X lh l i mf!'IlLll " OTic f"I' TnH'utt lr!l 

]I,  T l' R NEU TOOl. CO . . 2 1 :, ", CIII l \on 8.1" ('101081<" 

� H '  S C H W E R D T L E.  S TA M  C O . 
� STE E L  STAM P S ,  LE.TTE.RS & F I G U R E S • B R I D G E- P O RT CO N N ,  , 

MASON 'S  NEW PAT. W H I P  HO ISTS  
save expense ann liahi lit i incident t,o ��ipvators. 

Adopted by princi paJ, �torelwu�:es in New Y ork & Boston 
Uaufd. by VO L XEY ,,' . �[A SOX & C O  • •  I n c .  

Proyldcn('c, J: .  I • •  F. �. A .  

Pioneer "erfect Frames save u l l  t h e  harl} work a n d  t.wo-thlrds 
the boat.uuil rler 's price fol '  a similar,  {'oll iplele boat. 

Remember, W ith Pioneer Fr:llne;l W r:'  furnish absolutel\" FREE plank patterns a�rl f il l  il!strnctions for {'Ol 1 lr letil l g.
' . J 

Ortler your [< .ram�s.10-DAY, �u the :F .. UMY I'ay.neJlt pl:w : �ee 
for yourself the slmphclty of th.e PlOneer System. If YOII 11 :lvell', time 
, r  cannot get malenal cOll\'t'lI Iently to {'on 'l'lele yuur 110:11 \" ' 111"' elf w rite liS for Planking, Decking. Fittings, Engil' • .  ",t('. A l l  pat'� j(]!-I as 
perfect and low-priced as our Frames. . 

By s �curing YO.lI r  �'rames !In the Easy P!lywellt plan you pay fur 
your hU!lt as you bUIld It. If PIOneer Framt's Wt·ren ' t perfect ill (" 'cry 
detun we couldn't afford to make this liberal offer. 

. Writ� TO-D�Y for FREE. book te l.ing�h()w t? build your boat from PIOneer � erfect [<rames, PlanklDg, etc., or trom Plflnet'r fllll-�ize patterns ?t every. part. Or send ?ric. for 104-p'lge boat-bui lder's bonk. ow']" 3110 Il lustratIOns, and everythlDg about hO:1.ts, enginf's, etc. MOlle\.' bad, if  
not s'lth.;fie(l. . 

T h e  Pioneer Boat a.nd Pattern Co. 
Wharf 144. Bay City. Mich. 

$513.00 Clear Profit in 51 Days 
from an investment of $135.00 

Here is  Y011r oppc.rtuuitv t o  start a HIG PAYING BllSTN E:-;:-; w i t h  
srn:lll capital. BOX HA LI.  is tht' ::'\j E\\T Bowlin� naille. Not :l gam· 
h t ill� de\'kp. It is for nlllllsell it' l l t. and Ilhy"ieal exerdst', :m.-l l iberall y  
l "ltnJIlized by lawyers. h:lll k \  r s .  l Ilerl,hants, derks. mer·han it-s. te:l.( hers, 
i n  fad a l l e l tisst's r,f I>olh "t'Xl":-l "IllY Box B::JII. � l ort' th:m 5,111 1 1  A llf'�'s 
soh! . :{() fl' 4" fret lOll;:. Portable. !'i'o pin l,n�' nee,led . ('an be in· 
,,\:i l ler] i n  two homs. Bt· first t,\ st:lrt. it ill  your tow n .  Book :et free. 
AlIEHI('AN nox HA I,L ('0. , 1360 Yun nuren St., Indhuulpolio;, Ind. 

lEA 
Soon you will  be a n  en�ineer and earn more. 'We teach you hy mail. Only railway sehool in exbtence conducted by actual railway officials. Our students make good. Be�t· roads repreRf'nted. Positions 
rC'::lf;���;�et����������������le�YS-now. 'Write today for catalog, etc. 

The Wenthe Ry. Corre •• School, 
Box 585. Freeport, Ill. 

N e v e r  S u e  .... B o o k  N evv s  a s  T .... i s  

T H E N EW AM E RICAN IZED 
E N OY C LO P E D I A B R I TA N N I O A 
CONDEMNED TO BANISHMENT from . our Market, BIDS FAREWELL to 
the American People in the MOST SENSATIONAL SALE OF OUR TIME 

P u b l i c a t i o n  m u st c e a s e  a t  o n c e .  E n t i re p u b l i s h ers' stock n ow 
on h a nd to be c l e a red w i t h  the u t m o s t  r a p i d itJ a t  l e s s  tha n 

O Il E  H A L F  t h e  P R I C E S  at w h i c h  over 250,000 S ETS�HAVE SOLD. A S A L E  
to M A R K  A ll  E P O C H  i n  B O O K  H I STORY. All E V E II T  W I T H O U T  EXAM P L E  

1 5  m assive v o l u mes, 
s u m pt u o u s  b i n d i ng .  1 0,000 

d o u ble co l u m n  pages. 1 00 s u perb m a p s .  
3 7 ,000 b i ogra p h ical  refe rences, h u n d reds o f  

i l l u strations, colored p l ates of t h e  ra rest beauty 

Questions of international copyright have been decided against the American pub1ishp,rs. The greatpRt. most valuable and popular of all American book publications must end its mnrvelouti and unparalleled carppr of su�cess immediately. A temporary arrangement has been effected by whieh the publ ishr>rs of the regular Enghsh edition, who ha.ve �ecured abs?l�te control, permit th� sel l ing of all sets that are now b lUnd .and ('sn,l)e 
�\�l�::�i�n��ig���ou��e�h��u��e:;a�r�r!s �i�g th�e:ilt����iE:.bl\\tt:��I��h�:�dt�h�se��i���t��k �t��� ��:fi:���� and now offer them at prices absolutely without precedent in this country. 

The sets in cloth binding we offer at $37.00; in half fllorocco at $46 00. When these are sold you OANNOT 
AGAIN BUY this ponular Americanized erlition AT ANY PRICE. The new English edition, now being prepared. will cost you $150 and $'lOO.. FOUR TIME:::; MORE than our clearance prices. 

BUY NOW WHEN YOU CAN SAVE SO MUCH THE CHANCE Will NOT COME AGAIN 
THE GRE ... TEST · O F'  ALL ElWCYCI,OPEDIA8. Thi. monumental work i .  in  a class hy  itself, Its supremacy has never been questioned. ,,"'hat Napoleon is among soldiers, what Socrates is among 

��!��c::dh:fl·c��a;a�i���a;� �����tifi���iSi1i!l���';r�?o��aa:�degrRff!�t��i���I�s��nt�:n:�;l�b���s 

n�i:���di;d. ���d���el���ei!;�o���� ��dt��o��h�S!l r��f�i!'���:n�r;\c;,a tt�v:���vl�:!�d���.wI��::d 
home university. a college education. a huge library. It covers the entire range of human discovery, experience, knowledge and achievement. 

SENT FREE POR EXA]fllWATIOlV. If  you will sign and mdil to us the accompnn;dng 
coupon. we will send, while they last, a complete set of this superb work to any address in the 
United States or Canada for five days' free examination in your home. This does not involve 
one cent of cost or one particle of obligation. We paJ" all transportation charges. If you do 

Send m� for ex
Illlli n:'ltion, pre· 

paid, a ( 'omplete 
flet of the 1\ew A m ·  

ericanized E ncyrJo. 
p,.Jia Britltnnica in  half 

morocco bindina at your 
dosing out price of$46.00. 

not wish to retain the books, return them to us at our expense. 
exa:!�ti�n�I;�:�a:�f!n�e�dT,!� $�!OT·asSn�:I�r!��a����� �onl�hcehRb:ln�l��:r 
can be paid at the rate of $2.00 per month for the cloth, and $2.50 per month for 
the half morocco. 

DO NOT DELAV. Cut out nnd Inall the coupon to-day. if you wish 
to secure the most wonderful book bargain of this generation. The sets will fairly 
melt away at these phenomf'nal prices, and in order to secure one you must act 
at once. You can never duplicat.e this opportunity. no it 1I0'V. 

If I should decide to pm· 
�h ;,se I w i l l  Bend YOll $ 1 . 00 

wlthm five dayl'! after reCf'lpt of 
goods anti $2.50 per month ffl r  

eighteen monlh.'! thf'rt':lfter. If  1 
::hnuJd not w ish to reta i n  them 1 

w i l l  no� ifY YilU promptly, and hold them suhJect to you r urder.". Title to 
remain in S i f'gel Cooper Company unt i l  

b ook � a r e  fully p a I d  for. 
S I E G E L  C O O P E R  C O M PA N Y  

J.  B. G R E E II H U T ,  Pres. 

6th Ava., 18th and 19th Sts" NEW YORK I f  c loth edition b e  de8ired wnte cloth i n  place of'baIf 
morocco' :'Ind $2 per month in plAce of '.2. 50. '  
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Rubber Pump Valves 
For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. .JI. .JI. .JI. 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIA LTIES for any mechanical 
and commercial device. � � � � � � � 

NEW 
PACKING 

YORK BEL TING & 
COMPANY, Ltd. 

9. & 93 Chambers Street, New York 

ScalDS All varieties at lowest prices. Best R'lilroad 
Track and Wagon or Stock Scale� made. 
A1so 1(00 useful articles, including �afe�. 

Money. LI.�;W,!!,��l��II�'1'G�i���I��. Jg,��h���.;:al'i� 
H A V E  YO U G O T O N E ? 
w", me:\o a Daus Tip Top OUpll f'Rtor, thg,t ideAl a8.,>i8t�nt. 
:dways ready when you want to qu ickly make 1 0') copies from 
Pell-w.Thlen 3.", 1  51l copies from "I �· pewritlen Ori�ill:lI . Com
plete l 1uplkator. l"ap size (prin ts 8 ?{x: 1 3  i n . ) ,  co:r;ts 1)7 . .')0, [t:S!I 

1 ·3 per cent. trade discoun t, $5 
hut we don't w:lnt "'out money Net 
I Inti i  yon :lte s.'\tisfied t hat our 

, machine is 1'1.11  ri;,!ht. so if you ar<l Interested 
just wTite t o  I1.!I t., send It on 10 Days' Trial Wlthollt Dpposlt. 
That's fair enough, isn't it ' Then send today. 

U. Daus DupUl'ator Co. 111 John Street, New York 

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

P R E PA R E D  R .  H .  MARTIN ,  ASBESTOS FI BR E  OFFIC E. ST. PAU L  BUILDING 
for  Manufactu rers use  220 B'way, New York. 

How did 
theyatl 
get in 
there ? 

The new Victor Records for each m onth are for sale on the 2 8th of the preceding month
the Simultaneous Opening Day throughout America. 

Saves 90% TilE 
DIA,SRA,PH 

(Trade Mart Registered) 
The Improved 

Stencil Cutting Machine 
I� a saving of 90 per cent. in yonr 
i l ipplng Room wortb considering? 

'l'wo Thousand Diagrapbs in use 
by tbe I.urgest Houses In tbe United States. 

u It Illt. ets our requirements .very satisfactorily, enabling us to have 
clean, iet:'lble .'\nd unifotm matks on shipfing boxes, el iminating to more 

�hi�:e��5�=:Pi:�;:; Pt�;e Gl:!mct�� Bahi'!'��Md� contained tn one 

Just a word will bring our free Illustrated booklet 
describinll the Di�rapb and our U No Error " System 
of .h l pping goods. 
American Dlap"apb Co.. 10 N. 2d St . •  St. Louis. Mo . •  U. S. A. 

1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 " " " " " ' 1 1 1 " 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 ' 1 ' 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I 

ENGINES 
.. Best by Every Test .. 

Our new Hopper Jacket 
En�ne on Skid. 3. 4}f. 

6 and 8 h. p. are handiest on the market. Ready to run
nothing to set up. Can be moved anywhere. One pail of 
water enough for 3 hours, Send for our catal0fue 3 to SO 

;; h. p, enfines. U. S. 'Gov't Report says : 

Oids Engines are " best by every test." 
OLDS GAS POWER CO., 958 Seaw St., Lanslna:, MI'h. 

� ' I I I ' I I I ' I I ' l l t " I I I ' I I  .. t " I I I I' I I I ' 1 1 1 ' ' ' I ' I ' " ' I I I I I I I I II'U'1'1111111111111 1 1 1 1 1 " 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 ' 1 ' 1 1 1 1 1" 

�\�� �tUM��@�!t�� 
Toledo �otOO,U 71J125 � .. VU lcan PIO: 

e VUlcan Iron Wor�S C 
Perfection in Block Making 
tbret! important features : 

" ', .... -

National Limousines 
For Winter Service 

The most luxurious and comfortable 
cars on the market. 

Ready for immediate deliverv 

Model " H "  50 H. P. Model " L "  75 H .  P. 
� Write for Booklet-" What Ow"ers 

say abo�t their National Cars . "  
Sold by lead ing dealers 

in 11105t local i t ies. 
NATIONAL MOTOR VEHICLE CO. 
1019 E. 22d St • •  Indianapolis. Ind. 

We Will Make You 
Prosperous 

If yon are honest and ambitious write U8 
��Y·

oc�::pr::tl!�� ::e��hIO�a�he ;�u
W��: �eal Estate buslnes! by :.nai l ;  appoint 

. ;. " . :; you Special RepreaentatJve of our Com. 
. ::: " pany In your town; etart you in a profl� 
;. :. able bll�IDesB of your own, and help you 

. make big money at once. 
Unusual opportunity far men - wIthout 
capital to become Independent for IIf.e. 

Valuable book A l20 and fUll particulars 
tree. Write today. AddresB Dearest omce. 

NATIONAL CO-oPEIATIVE REAL TV CO. 
• ..-deD Bid, •• WalhlDgtoD, D. C. 
.ltlleoaeuDl Bldg., Ch1eaao. 111. 

We also manufacture Table Lamps, 
Wall Lamps, Chandel iers, Sneet Lamps, Etc. 100 Candle Power 
8e"('en hours O�E CEl\"T. No Wicks . N o  Smoke. 1\ 0  Odor. 
Absolutely safe. THEY SELL AT StGH'I'. EI ... lusive territory to good &genU!. t3rWrita for 
C7Lt3Io�e snd "prices. Chi�a"o SOlar light CO. Depi G Ch icago If you wish to attain this you should combine tbese I 

Wet Process-Face Down-Damp Curing ----------------
Tbe Pettr,jobn Invincible Macblne does tbls. and T H E  E U R E K A e L I  P I. tbe on y macblne that does. Tandem InTinclble Tbe most useful article evpr Invented r:,���;I�7e� f�i�':t ��.

on
�itb ��T�pr:'Iri'�j. J�':,�� for the  pUl'pose. Inrtl."ensable to Law. 

inK' �ystem green blocks can be stacked tbree hlJ{b yers, ftjdilors. Stuc1en ( s: Raukers, Immr� 
direct from macbl:pe with inexpensive home.made rill- B.nce Compan iefl aDd business rllen gen· , gt�g. Plans and b lue-lJ:rints free to customers. It ecODO.. erally. Book marker and pap.: r clip. 
mlzes space,reduces oW-hearing distance and above a11 1n- �S

o
l3� 1'�g�a:dl�.l\

t
7n 

t
�l�xg:��,·oo 19� 2�C� sures slow. eVAn. damp BDd perfect curing and bleacbing. ro be bad of aU bO( lk�eHer8. stat.ioners 

bOO�V�L:,S��b�:�!�i�j�s�d�i!��eO�r;8���it:�.k�ng," a a.nd not ton dealers. or bv matJ on recefpt 
T H E  PETT Y J O H N  C O :t1 P A IS Y  of price. �ample card, bvmall , free. Man· 

611i N. 6th Street Terre Haute. Ind. �t
a
:�';.".'! 8b% \�y.nL��:��ee'ld���ey' 

/ Have you been 

, �ST U N 6  
_ K Tbousands of wortb· 

�-,/. i::!f::.-..... less i n v e r t e d �8S '-- " " "  "\\\��� I I  a: b I s  bave been 
I \ . \ \ palmed off on tbe 

publl' for tbe 

Natlonal 4utomatlc 
The only I nverted LIght that can 

give permanent satisfaction. 

It is made to serve: other kinds are made 
to sell.  The only l i ght having automatic 
control o f  gas under var y i n g  pressure, 
which insures perfect combustion. 

U N a t i o n a l  Automatic " 
stamped on every regulator 
(see arrow). Every light sold 
in sealed carton and guaran
teed. Write for Booklet and 
name of l ocal agent. 

National Gas Light CO. 
KALAMAZOO, MICH. 

t· � ' . \ '- -

Automatic 
R�gulator 

. . Weakest link shows strengtb of cbafn." 
SOLDBRBD JOINTS must stand tbe .strain • 

- SOIaeling. �:��!!: V Salts 80C . 
Makes perfect Electrical and Mechanical Joints. 

Chemically pure. No acid. For all Metals. 

Free Sample Soldering . stick if yon send 
your Dealer·s name. No Name. No Sample • 

At Hardware and Electrical Houses. 

L. B. ALLEN CO., Inc. 
1335 A Columbia Ave. - - - Chicago 

If 80 we can S U PPlY sou. A l l  s1te! 
mounled sDd n n 'n o � n l e" ,  alway. 

, kept.in stock. R'9memoer, we make a 
speclaJtyof selectinlil stones forall spe
cial purposes. Send for catalooue " 1 ," 

" The C LEVELA N D  STONE CO. �� 2d Floor. Wilshire.  C l eveland. O. 

Expansion Bolts 
For Wood 

Screws 

CATALOG AND SAMPLES ON REQUEST 
SllIr Expansion Bolt Co., Trask Ave. 4: 14 St., Bayonne. N. J. 

The 
Smallest 
Watch 
71ade 

A new Elgin Watch pers 
fectly adapted to the watch 
needs of womankind, yet 
meeting the same rigid re
quirements that have made 
the Elgin the standard watch 
for mankind. 

Illustration actual size of watch. 
Every Elgin watch is fully guaran. 
teed ; all j ewelers have them - Send 
for " The Watch, " a story of the 
time of day. 

E LC I N  N A T I O N A L  WATCH CO. 
E L C I N ,  I LL. 

Eyeglass Screwdriver 
in�b

a
�

d
fon��mC'�\.l"'��.;lehable. Less tban 3 

�afc�Ck;�ar�. 
o
�n���d��� fg� l,-¥lor) 

tine work like the screws of 
�f:���

I
�r��e

d ���l::��. Removable blade. Nickel-

Send for 232·page catalog No. IS·B. 
TilE L. S. STAR RETT CO • •  Athol. 110 •••• U. S. A .  

This machine i� the re1!uiar hand o,acnlne supp lied 
'Yith 3. power base, pinion, countershaft, etc., and 
esn Le worked as an ordinary powa 
macbine or L'\ken from its b:l."!o! for 
use as :I.. hand macnioe. Pipe }4 in.  , to 15 in. diameter handleJ easi l v  iL small room. lIl ustr:l.teti c!l.talo�ue
price lisi free on applk.!l.t ion. 
THE C U RT I S  & C U R T I !;  C O .  

6 Garden St. ,  Bridgeport, Conn. Branch Office, 6 0  C entre St.., N. Y 

© 1907 SCIENTIFIC AMERICAN, INC.




