
t'Ographs. M. F'Ournier arrived at Aix-Ia-Chapelle at 
tw'O minutes past 12 'O'cl'Ock, his time being 8 h'Ours, 
28 minutes and 3 sec'Onds. 

The day was marked by many accidents. On the 
way a child ran in fr'Ont 'Of 'One 'Of the carriages and 
was instantly killed. The carriage 'Of F'Oxhall Keene, 
the 'Only American c'Ompetit'Or, was 'Overturned, but 
f'Ortunately he was n'Ot injured. The next day 
the start was made fr'Om Han'Over at 5 'O'cl'Ock 
in the m'Orning. Eighty carriages t'O'Ok part, 
starting in the same 'Order that they arrived 
at Aix-Ia-Chapelle. M. F'Ournier arrived at 
Han'Over at 2.13 P. M. in cl'Ouds 'Of dust, hav
ing c'Overed 276 miles in 9 h'Ours, 7 minutes 
and 39 - sec'Onds. The c'Orresp'Ondents wh'O 
saw M. F'Ournier start fr'Om Han'Over at 5.15 
the next m'Orning t'O'Ok a special train t'O Ber
lin, and when they arrived there they f'Ound 
the c'Ountry r'Oads lined with pe'Ople. The 
enthusiasm at the West End race c'Ourse, Ber
lin, at 11.46 A. M., when F'Ournier arrived, 
was alm'Ost bey'Ond b'Ounds. His friends br'Oke 
thr'Ough the line 'Of tr'O'Ops, surr'Ounded the car and 
cheered him l'Oudly. The band played the "Marseil
laise," and the Germans carried him 'On their sh'Oulders 
t'O the judges' stand and thence t'O the prize platf'Orm, 
which, like the winning p'Ost, was dec'Orated' with b'Oth 
French and German flags. The 'OthJr racers came in 
s'O'On after, M'. Girard'Ot arriving sec'Ond. Mme. du 
Gast came in at 4 'O'cl'Ock. M. F'Ournier had eleven 
punctures in the- tires 'Of his vehicle, which prevented 
him fr'Om making a better rec'Ord. 

It may well be asked if the limit 
'Of speed in racing vehicles has been 
reached. It is n'Ot likely that it has, 
but the safe limit has been attained, 
and the higher the speed the mOre 
lia ble are the t�res to destructi'On 
thr'Ough excessive side strains in 
taking c'Orners, in additi'On t'O the 
liability 'Of puncture. Speed d'Oes 
n'Ot, theref'Ore, depend entirely up'On 
the m'Ot'Ors; the tire is a fa.cto� 'Of 
equal imp'Ortance. It is almost im
p'Ossible f'Or even a trained cha,uf
feur t'O carry 'On such sustained 
high speeds f'Or days with'Out phys
ical c'Ollapse, the nerv'Ous strain be
ing intense. Many 'Of the French 
drivers in the recent race are still 
suffering fr'Om the results 'Of the 
sp'Ort. The race, h'Owever, is in
tended t'O further the aut'Om'Obile 
m'Ovement all 'Over the w'Orld by cre
ating a great intere3t in it am'Ong 
the public, S'O that even th'Ough the 
technical less'Ons 'Of the recent c'On
test may n'Ot be very great, the net 
result must be gratifying. 

••• 

THE CONQUEST OF THE AIR. 
The navigati'On 'Of the air has at 

last been achieved by a y'Oung 
Brazilian, M. Sant'Os-Dum'Ont, wh'O 
has succeeded in driving bis aerial 
ship a distance 'Of ten miles in f'Orty-'One minutes, and 
perf'Ormed ev'Oluti'Ons which sh'Owed that he had the 
vessel under c'Omplete c'Ontr'Ol during the. trial, which 
was 'Of c'Ourse under fav'Orable atm'Ospheric c'Onditi'Ons. 
His machine is by n'O means perfect, and there are 
s'Ome weak p'Oints t'O be strengthened, but within a 
m'Onth it is th'Ought these defects will, t'O a great ex
tent, be o verc'Ome� number 'Of invent'Ors have been 
w'Orking al'Ong s'Omewhat similar lines, S'O that M. 
Sant'Os-Dum'Ont has been very active, especially in 
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view 'O f  the prize 'Offered by M. Deutsch 'Of 100,000 
francs f'Or a successful ball'O'On trip fr'Om St. Cl'Oud 
ar'Ound the Eiffel T'Ower and return. 

M. Sant'Os-Dum'Ont was b'Orn in Brazil in 1873 and 
early became interested in aer'Onautics. He s'O'On 
aband'Oned spherical f'Or cylindrical ball'O'Ons, and the 
present is the fifth he has c'Onstructed. The ball'O'On 

Diagram 'Of the Sant'Os-Dum'Ont Air Ship. 

pr'Oper is 111 feet l'Ong and 20 feet in diameter. Be
neath the ball'O'On, suspended by steel wires, is a cradle 
59 feet l'Ong, c'Omp'Osed 'Of pine p'Oles secured t'Ogether 
at the ends. This cradle c'Ontains a f'Our-cylinder 
m'Ot'Or 'Of 16 h'Orse p'Ower. Suspended fr'Om the center 
secti'On is a triangular cradle, which carries the screw. 
The aer'Onaut sits in a small basket at the 'Opp'Osite 
end and c'Ontr'Ols the valves and rudder. Our engrav
ings sh'Ow the meth'Od 'Of pr'Opulsi'On used in a previ'Ous 

Detail View 'Of Engines, lanKs and COntr'Olling Gear. 

experimental air ship. The start was made fr'Om the 
huge shed at St. Cl'Oud, near Paris. At flve 'O'cl'Ock 
in the m'Orning the sliding d'O'Ors were 'Opened and the 
huge aer'Ostat with its strange appendages was wheeled 
'Out and the m'Ot'Or was given a turn; the r'Opes were 
cast 'Off and the ball'O'On began t'O rise. M. Sant'Os
Dum'Ont threw 'Out handful after handful 'Of sand and 
the ball'O'On sl'Owly r'Ose higher and higher. It swung 
ar'Ound and made directly f'Or the Eiffel T'Ower. It had 
n'O difficulty in r'Ounding the T'Ower within three hun-
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dred feet and the return was then begun. It c'Ould 
n'Ot, h'Owever, make the ball'O'On-h'Ouse, the m'Ot'Ors n'Ot 
w'Orking well, and the entrance t'O the Parc d' Aer'Osta
ti'On being 'Obstructed by s'Ome 'Other ball'Oon-sheds 
where M. Deutsch, the d'On'Or 'Of the prize, is having 
a ball'O'On built. The attempt w'Ould pr'Obably have 
been successful if it had n'Ot been f'Or the fact that 

the supply 'Of liquid fuel gave 'Out S'O that the 
ball'O'On was left at the mercy 'Of the wind. A 
quick descent was arranged f'Or and the ma
chine became entangled in a tree. F'Ortunately 
it was n'Ot injured and M. Sant'Os-Dum'Ont es
caped unharmed. In a sh'Ort time he will 
make an'Other ascent, and there is little ques-
ti'On that he. can make the trip in the time 
required t'O gain the much'c'Oveted prize-the 
blue ribb'On 'Of aerial navigati'On. 

., • Ii. 

Experiments Upon the Liquid of the 

intn'nal Ear. 

In a paper recently read bef'Ore the Academie 
des Sciences, M. Marage describes a series 'Of 

experiments made up'On the crystals which are f'Ound 
in the liquid 'Of the internal ear. This liquid c'Ontains 
m'Ore 'Or less v'Olumin'Ous crystals which have been 
called "'Ot'Oliths." The different hyp'Otheses which have 
been advanced t'O explain the ac'Oustic acti'On 'Of these 
s'Olid b'Odies seem t'O be scarcely pr'Obable, and in any 
case are n'Ot f'Ounded up'On experience. The auth'Or has 
undertaken a series 'Of experiments using the liquid 
'Obtained fr'Om the fr'Og's ear and draws s'Ome c'On-

clusi'Ons as t'O the character and 
c'Omp'Ositi'On 'Of these crystals; In 
the case 'Of the fr'Og,the c'Ontents 'Of 
the internal ear have a milky ap
pearance, and it is p'Ossible t'O secure 
as much as 'One 'Or tw'O hundredths 
'Of a grain. He finds the density t'O 
be 2.18, which is a very high figure. 
AI:) t'O its c'Omp'Ositi'On, it is a s'Olu
ti'On 'Of carb'Onate 'Of lime and 'Of 
magnesia in a liquid charged with 
carb'Onic acid. In c'Ontact with the 
air the carb'Onic acid gas disengages 
very rapidly, and it is easy t'O detect 
its presence. The liquid itself is very 
v'Olatile; under the micr'Osc'Ope it is 
seen as an 'Oily substance which 
,c'Ondenses in dr'Ops. It has been 
imp'Ossible t'O c'Ollect a sufficient 
quantity t'O determine its c'Omp'Osi· 
ti'On. The crystals which remain 
are f'Ormed 'Of carb'Onate 'Of lime and 
very small quantities 'Of carb'Onate 
'Of magnesia. The m'Ost v'Olumin'Ous 
'Of these crystals are ab'Out the same 
size as a bl'O'Od c'Orpuscle (32 fi); 
the 'Others, representing ab'Out 98 

_ per cent, are much smaller and 
there are a great number which are 
scarcely visible with a magnifying 
p'Ower 'Of 450 diameters. These 
'Ot'Oliths are s'Oluble in water 
charged with carb'Onic acid gas and 
can be made t'O reappear up'On 

evap'Orati'On. The c'Ontents 'Of the internal ear are thus 
seen t'O be f'Ormed 'Of a s'Oluti'On 'Of bicarb'Onate 'Of lime 
and 'Of magnesia with crystals in excess 'Of ins'Oluble 
carb'Onates. The great density 'Of this mixture makes 
it an admirable c'Onduct'Or 'Of s'Ound. The existence 
'Of the crystals may als'O be made manifest in the 
living animal; the auth'Or has made radi'Ographs 'Of a 
fr'Og under suitable c'Onditi'Ons, and the presence 'Of the 
'Ot'Oliths has been revealed by a small r'Ound sp'Ot 'On 
each side 'Of the head. T'O sum up, M. Marage c'Omes 

General View 'Of the Suspended Truss, Sh'OwIng: the Aluminium Pr'Opeller. 
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to the conclusion that the liquid consists of a solution, 
in a liquid of undetermined nature, of bicarbonate of 
lime and traces of bicarbonate 'of magnesia with crys
tals of carbonates in excess, and. that one of the func
tions of the otoliths is to maintain as nearly constant 
as possible the acoustic conductibility of the 'medium. 
He intends to continue his researches upon the ear of 
mammiferes and the human ear. 

• I ••• 

LIquid Expansion Motors. 

Dr. O. Zimmermann, of Ludwigshafen, on the Rhine, 
proposes to construct motors on a principle which, if 
not novel, has at any rate not been applied with suc
cess so far, namely, on the dilatation of heated liquids, 
says Engineering. Between the temperature limits of 
its freezing and boiling points, water expands by 4.3 

per cent. Considerably larger expansions result when 
we raise the temperature further, or when we apply 
other liquids like ether or sulphurous acid. The direct 
utilization of this expansion is, however, unprofitable 
on account of the high specific heat of water. Dr. Zim
mermann overcomes this difficulty by arranging his 
caloric engine on the counter-current plan. Imagine 
two cylinders in tandem, the one heated, the other 
cooled; we call the cylinders Wand C. They are 
connected on the sides, facing one.another, by a system 
of pipes; their pistons p wand pc are perforated, and 
also connected by tubes, these latter passing through 
the first-mentioned tubes. If we call the space confined 
between the two pistons, the inner space, and that 
on their external surfaces the outer space, then, at a 
certain position of the two pistons, which are balanced 
and move in unison, the liquid in the inner space will 
be warm, and that in the outer space will be cold. If 
we shift the pistons, warm water will pass from W to 
C, and cold from C to W; the inner volume will be 
cooled, and the outer be heated. If we fit on W a 
kind of steam chest containing a piston a and com
municating by ports with the inner and outer space of 
W, then the expansion of the outer volume and the 
contraction of the inner volume, consequent upon the 
heating and cooling respectively, must be equalized by 
a motion of the piston a. This piston can hence do 
work. In practice, the pistons p c and p w are whole 
and only connected by their common rod, the con
,centric tube system lying outside in a special cylinder 
which communicates by two ports with the outer and 
inner spaces. If we make the ;trea of piston p w 
larger than that of pc, we can dispense with the 
special pressure cylinder, and can attach the con
tinued piston-rods p we, direct to the crank to be 
driven. In any case, it will be advisable to trans
form the rigid pressure of the liquid into an 
elastic pressure, and thus to combine the engine 
with one or more air chambers. When we heat 
W to the desired degree, and admit a certain quan
tity of air into the air chamber, the engine can 
work under any constant desired pressure. "High 
pressures will be advantageous, because the higher 
the temperature, the greater the expansion co
efficients, and for such motors the pistons will 
suitably be replaced by plungers. Dr. Zimmer
mann explains his views in a pamphlet which the 
firm of R. Oldenbourg, of Munich, has published; 
and he points out how hydraulic lifts, pumping 
engines, and even marine engines, might be con
structed on this plan, for which he has secured a 
German patent. The heat-exchanger vessels-sev
eral may be wanted-with their two systems of 
tubes, would not require any awkward dimensions. 
But how a caloric motor of this novel type would 
really work between temperature limits of 20 deg. 
and 100 deg. or 200 deg. C., can only be ascertained by 
experiments, conducted on a large scale. 

... � .. 

BIg Hush for AutoDlobtle Patents. 

By all odds the automobile section is the busiest 
of all the divisions of the Patent Office these days. 
Since all the fashionable world has taken to automo
biling, and this sport is no long€!- 1 fad, the inventors 
of the country seem to have turned their attention to 
bringing out improvements in motors, carriages and 
other parts. The number of applications that are 
being received for patents 'On devices for automobiles 
is so great that it has been found necessary to have 
five special examiners on this work. Four separate 
divisions have been organized to which are referred 
patent papers, according to the specific kind of patent 
that is demanded. One division handles electric 
motors, another steam motors, another gas and 
acetylene motors and another looks 'Out for the com
pressed-air motors. It is very seldom that the rush 
of business for a certain division is so great as to· 
cause an increase in the number of special examiners 
or to bring about the establishment of additional 
divisions. One special examiner is ordinarily able 
to take care of all applications relating to one branch 
of work. The only record there is of a greater volume 
of work coming to one division than now falls to the 
lot of the automobile bureau', occurred some years ago 
at the time the bicycling craze was at its height. 
There was such a delu&e of claims for patents on 
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wheels, chains, bearings, handles and the other parts 
of a bicycle, that ten special examiners were detailed 
to help out the chief of the division. These cases have 
dwindled down since, until now only two men are re
quired in the bicycle division. The electrical division 
is pushing the automobile section for first honors in 
the matter of work. There has been a marked in
crease in the development of the electrical science in 
the past five years, and this is shown in the Patent 
Office to a greater degree than anywhere else.-The 
American Automobile. 

. . '. 

A NATURAL SAND BLAST. 
BY JAMES M'ILHENNY. 

The writer made a prospecting trip of two months 
on the Mojave and California deserts in southern Cali
fornia, and returned to Redlands from the latter des
ert by way of the San Gorgonia Pass. The small rail
road town 'of Beaumont is at the summit of the pass at 
an elevation of 2,560 feet, from which in each direc
tion the Southern Pacific Railroad descends heavy 
grades-on the west to Colton and southeasterly to Sal
ton, the latter being 263 feet below sea level. North 

ERODED TELEGRAl'H POLE. 

SAND DRIFTS AT RIl'rILON, CAL. 

and south of Beaumont are the peaks of San Gorgonia 
and San Jacinto, averaging about 12,000 feet above 
sea level, and between these giant portals there blow 
at certain seasons of the year violent winds which 
pick up the sandy soil of the desert and use it as a 
sand blast to erode anything of a softer nature than 
itself. 

The first illustration shows the lower six feet of a 
redwood telegraph pole, which has been cut half in 
two by the sand. The projection part way up is a 
knot which resisted the sand by reason of its tougher 
grain. Broken bottles or crockery which have been 
thrown from passing trains have the part which pro
jects from the sand ground perfectly smooth. Where 
a bush or other object offers any resistance to the 
wind, there is piled behind it a drift of pure white 
sand in the same manner a drift of snow is formed 
behind a fence or haystack. The second cut shows 
the sand drifts behind the section house at Rimlon, 
near which the photograph of the telegraph pole was 
obtained. It was in the early part 'of June that these 
pictures were taken, and the maximum temperature 
for that day, in the shade, was 114 deg. 

It is supposed that these winds are caused by the 
difference in radiation between the sand of the desert 
and the more fertile soil of the valleys that slope to 
the Pacific Ocean. The almost total lack of humidity 
in the desert air favors a free radiation each night of 
the heat that has been accumulated by the sand the 
previous day, and the same dryness causes a rapid 
rise of the .thermometer as lilian as the sun is up. The 

expansi'on of the air from ,contact with the hot sand 
causes it to rise and draw from the cooler valleys 
that lie to the west a supply to take .its place. San 
Gorgonia and San Jacinto peaks being separated only 
by a narrow valley, form a funnel for concentrating 
the wind and make what might be called the largest 
sand blast in the world, as the dust and sand-filled ail' 
frequently (lovers a stretch of territory five miles wide 
by twenty long. 
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Caspian-Black Sea Canal. 

Consul Hughes, of Coburg, informs the Department 
of State that a canal to unite the Caspian and Black 
seas is under consideration. The projected waterway 
will be 22 feet deep and about 150 feet broad; will 
begin at Astrakhan, on the Caspian, and end at the 
harbor of Taganrog, on the Sea of Azof. It is esti
mated that the cost will be about 40,000,000 rubles 
($20,600,000). The center of Russian trade and manu

facture, adds the consul, is gradually shifting south
ward, where the production of iron, coal, and petrol
eum is rapidly increasing. The metallurgical indus
tries and the trade in cotton from middle Asia are al�o 
being largely developed. The railroads at times prove 
insufficient carriers, and the construction of other 
roads and the digging 'Of this canal will be necessary 
in the near future to meet the growing demands of 
commerce. 

The Fate of Von Zeppelin's Balloon. 

On several occasions we have given an account of 
Count. yon Zeppelin's balloon and the experiments 
which he made with it. We regret to note that the 
machine has been badly injured. Violent storms 
which swept over central Europe in January nearly 
demolished the balloon house and ripped open the 
aerostat for about a third of its length. The inner 
framing, which was constructed of aiuminiulll., was 
also ballly twisted, and a large part of it was torn 
awa� The cross pieces were so twisted and bent 
that some of them were actually broken. "'''Count 
von Zeppelin intends to carry on his experiments 
and is repairing the balloon.,i and has ordered two 
more Daimler motors of a more powerful and lighter 
type than before. ' 

.0 I. I • 

Motor Trucks. 

Motors for carrying merchandise to various parts 
of cities are attracting a good deal of attention at 
the hands of engineers. Recently extended trials of 

various types were held in Liverpool, and the con
ditions of competition were exacting>-,:-The ve
hicles were required to have a platform area 
for goods of from 45 to 75 square feet, accord
ing to class, and carry from 11h to 5 tons load. 
The wagons varied from 18 to 22 feet in length, 
had wheel tires from 4 inches to 6 inches in 
width and made speeds of about five miles per 
hour loaded. They were driven by steam 
chiefly, though there were some oil motors. 
The boilers were mostly of the vertical type, 
both fire and water-tube systems, and carried 
225 to 250 pounds per square inch gage pres
sure. The engines were beneath the truck 
platform, and 'of the horizontal type, having 
cylinders 31h inches diameter by 6 inches stroke, 
compounded to 6� inches, and making about 
350 to 420 revolutions per minute, geared to 
various ratios of wheel speed, direct and by 
chains. �The total distance run was about 50 

miles, and the several types came through with credit, 
. accidents being very few',. 

. - .. . 

'rhe Current SuppleDlent. 

The current SUPPLEMENT, No. 1334, is one of the best 
numbers ever published. The first page engraving 
shows Fournier in his racing car during the Paris
Berlin motor carriage race. There are a number of 
other interesting illustrations showing scenes along 
the route 'of the race, and there is also a full list of the 
vehicles which covered the entire distance. "Abstract 
of the Statistics of the Railways of the United States 
for the Year Ending June 30, 1900," gives most valu
able and. interesting information. It is compiled by 
the Interstate Commerce Commission. "The Fire 
Hazard of the More Important Chemicals," by Ernest 
H .. Cook, is continued. "Submarine Mines" is an illus
trated article showing various types. In the Selected 
Formulre column will be found a number of formulas 
for tooth-powders and pastes. 
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