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pellet! by the action of gravity to 
pass constantly by this vertical 
cannot preserve a fixed direction 
in space; but, according to one of 
Foucault's theories. which has 
been confirmed by rigorous com· 
putation, it will swerve the least 
possible distance at each instant 
from the direction of the previous 
instant. As a result of this prin· 
ciple, it will be found that the ap· 
parent deviation of the plane of 
oseilla tion relatively to the hori· 
zontal mark of its original posi· 
tion. is proportional to the sine 
of the latitude. Equal to the rota· 
tion of the earth itself at the pole, 
this deviation will gradually de· 
crease as it approaches the equa· 
tor. and will then become zero. 
We may, therefore, say with Fou· 
cault: "Even in midocean. com· 
pletely out of sight of land, a pi· 
lot, his eyes fixed on the compass. 
knows the change of direction ac· 
cidentally imparted to his ship, 
just as the inhabitant on the earth 
can create for himself. by means 
of the pendulum, a kind of compass arbitrarily di
rected in absolute space, the movement of which appar
ently reveals to him the actual movement of the earth 
which supports it." 

This experiment is one of the most magnificent les-
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A LAVA-BED DREDGER. 

hama by direct line to San Francisco is 4,000 miles. 
The "Korea" sailed from the Japan port on October 
18, and made the passage in ten days. 

• • • 

The beautiful broken bronze statue of Hermes, found 
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DREDGING FOR GOLD. 
BY ENOS BROWN. 

Gold dredging as carried on at 
Oroville, Butte County, California, 
is as interesting to the expert as 
it has proved profitable to those 
engaged in it. The locality has 
been famous for its prolific output 
from the earliest period of gold 
mining in California. A bedrock, 
so called, underlies the entire dis
trict at an average depth from the 
surface of 30 feet. Below this, 
it is understood by local investi
gators, it is useless to penetrate. 
Theorists assert, however, that 
underlying the territory are suc
cessive deposits each marking suc
cessive stages of the river in times 
far distant. 

Over this bedrock has gradu
ally accumulated a heavy stratum 
of soil consisting of a base of 
gravel and bowlders surmounted 
by a layer of fertile loam. Nat
urally, the soil nearest the bed-
rock is the richest in treasure. 

The soil above bedrock is the. 
deposit of Feather River, which is the largest affluent 
of the Sacramento. In its lowest stages the Feather 
never carries less than 250,000 miners' inches of water 
a minute. At Oroville the river flows from the foot
hills of the Sierras through a rocky and precipitous 

A CONTINUOUS BUCKET DREDGER. THE GOLD-SAVING TABLES OF A CALIFORNIA DREDGER. 

sons of astronomy which can be given to the public; 
i, is the most convincing, practical proof which as
tronomical science can offer of the earth's movement. 
By its means we can assure ourselves with our own 
eyes that we are living on a moving planet. 

The bob of Foucault's 
pendulum used by Flam-
marion carried 
which, as the 

a point 
pendulum 

swung, made a furrow in a 
layer of sand spread upon 
a table and contained in 
troughs at each side of the 
table. After each oscilla
tion the retrogradation of 
the oscillating plane could 
be observed. At Paris, the 
latitude of which is 48 de
grees 50 minutes, the devia
tion of the pendulum is 11 
degrees 17 minutes 33 sec
onds per sidereal hour; and 
31 hours 48 minutes are 
necessary for an entire rev
olution of the oscillating 
plane. 

A New Pacific Record. 

at. the bottom of the sea near the Island of Anticythera, 
south of Cape Matapan, in the spring of 1901, has been 
pieced together. As restored the statue is rather more 
than life-size, and the most admirable example of the 
finest Greek workmanship. 

canon and with tumUltuous current. The channel 
passes through an exceedingly fertile region, in an 
auriferous sense, and for ages the torrents had been 
employed in grinding from exposed quartz ledges 
minute fragments of rock, containing gold, which were 

carried along with the cur
rent and only deposited 
when a quiet basin and still 
waters were reached. This 
happened at Oroville, where 
a broad plain of 5,000 or 
more acres spreads out in 
perfect level. Through this 
the river has meandered 
with subdued c u r  r e n t, 
gradually depositing i t s  
rich sediment, until after 
ages of uninterrupted effort 
it has filled it to a depth 
of 30 feet and over, not a 
square yard of which does 
not contain gold in definite 
amounts. The basin is gen
erally level and the ground 
both "tight" and "loose," 
the difference being well 
understood. "Tight" ground 
is the most difficult to han
dle. In different localities 
there is variation in the 
richness of the deposits. 
The gold saved is known as 
"washed river gold" appear
ing in small grains and 
flakes of exceeding purity, 
realizing $18.50 and $18.60 
an ounce a t the United 
States mint. 

The new steamer "Korea" 
of the Pacific Mail Com
pany arrived at San Fran
cisco from Yokohama at 
noon, October 28, after hav
ing broken the record across 
the Pacific. The steamer 
made no stop between the 
coast of Japan and her 
home port. Her average 
speed was 470 miles a day. 
The distance from Yoko- THE "STACKER" OF THE DREDGE "INDIANA" PROVIDED WITH A ROBBINS CONVEYOR. 

In earlier years the dis
trict has not been mined to 
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THE DREDGER " INDIANA" PROVIDED WITH A CONVEYOR AND AN AUXILIARY SAND PUMP, 

A CALIFORNIA SINGLE BUCKET GOLD DREDGER.-[See pa�e 311.] 

[ $3.00 A. YEA R. 
S CENTS A. COPY. 

By means of this machine the bottom of tbe river ia dUI: up and delivered Into a sluice whence the sand is separated and washed on e;old.savin" tables and the waste material is conveyed away by an endleas carrier. 
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any great extent though known to be rich. The ef
forts of individual miners being desultory and con
tracted owing to the difficulty of controlling the too 
copious flow of water, which was utterly beyond the 
limited mechanical ability of the placer miner to dis
pcse of. Bedrock, where the richest deposits lay, could 
not be exposed without some powerful mechanical aux
iliary to eject the overwhelming floods. Neither was 
the value of the deposits great enough to stimulate 
the expenditure of all the labor required in order to 
secure it, for the average of gold throughout the basin 
does not exceed 30 cents a cubic" yard. 

These obstacles were effective in discouraging incli· 
vidual attempts and reluctantly the miner concluded 
that the problem was beyond his solution and one 
which could only be solved by mechanical means. 
Since then inventive genius has exercised its utmost 
efforts to overcome the difficulty, but met with no suc
cess until within three years past. The region is the 
grave of a hundred abortive inventions. Mining ex
perts who had exhaustively studied the situation agreed 
that the extraction of gold could be effected by dredg
ing, provided a process of the required power for work
ing immense masses of material containing such low 
values as here existed and at a cost that could af
ford a margin of profit, could be introduced, the aim 
being to construct. a dredger that would excavate, 
wash, sluice, handle and discharge the waste gravel 
at a continuous and single operation, to pick up, digest 
and eject in the same movement. Experimental effort 
was exhausted on all known methods of gold dredg
ing with but a measure of success, and it was not until 
1898 that the difficulties were finally overcome. 

The single bucket dredger has been transformed into 
those astonishing and complete mechanical devices by 
which the riches of the Oroville district are being 
made available. To stand by these powerful machines 
and observe the ease with which great masses of soil 
containing bowlders, some weighing 100 pound>:, are 
torn up from depths of 30 feet by buckets attached 
to a chain having a tensile strength of 500 tons, each 
bucket containing 4, 5 or 6 cubic feet and then car
ried over a gantry 19 feet 6 inches in height, where 
it is dumped into a hopper and, after being washed, 
carried into a revolving, perforated cylinder, where 
the fine dirt is dropped into the sluice boxes below and 
the coarse gravel and bowlders are passed to the con
veyor and automatically carried to the rear. Like the 
buck.et chain which is adjustable to greater or lesser 
depths, the conveyor or tracker can deposit its load to 
a height, if necessary, of 35 feet above the ground. 

The work of the dredger never ceases, but for clean
ing sluice boxes. The average amount of earth handled 
is. according to the size of dredger, from 1,000 to 3,000 
cubic yards each day. The monthly capacity of the 
largest is one acre to a 30-foot depth per month. The 
cost is 5 cents for each cubic yard, and the estimated 
expense for running a dredger of the first class, $1,800 
to $ 2,000 a month. One of the great dredgers in use by 
the Leggett Wilcox Company was made by the Risdon 
Iron Works and is now operating in "tight" ground, 
and for that purpose is of extra strength. It will dig 
from 30 feet below to 15 feet above water level. The 
ladder consists of a heavy lattice girder with %-inch 
side plates 3 feet deep. The bucket chain carries 32 
heavy buckets of 5-foot capacity. The main gantry 
is of steel, 19 
feet 6 inches 
h i g h .  T h e  
b u c k e t belt 
d u m  p s 12% 
buckets a min
ute, or 150 cu
bic yards an 
hour, and i s  
driven by a 50 
horse power in
duction motor. 
T h e  material 
is dumped into 
a steel deliv
e r y  p l a t e  
which conveys 
it to the re
volving screen. 
Under the de-
livery plates 
are three sets 
of bar griz
zlies. The re-

Scientific American 
The Bucyrus dredger, operated by the same com

pany, is of somewhat larger capacity, and is working 
efficiently in "loose" ground, which it handles at the 
rate of 3.000 cubic yards each 24 hours. The distinc
tive feature of this dredger is the close-connected bucket 
principle, and also the peculiar shape of the buckets, 
which admit of side digging. The conveyor belt is of 
rubber. The dredger is driven by a 110 horse power 
motor, and the buckets hold each 5 cubic feet. 
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FAC-SIMILE OF THE NEW UNITED STATES LETTERS 
PATENT. 

A dredger known as the Marion steam shovel has 
been introduced and is in successful operation. 

Altogether there are now fourteen of these great 
dredges operating in the Oroville basin, with six others 
under construction, which will give a dredging capacity 
of twenty, handling 35,000 cubic yards of earth daily. 

None of the dredges of this district operates in the 
river, the anti-debris laws of the State preventing. A 
lccation is selected within the tract, and upon this 
ground the hull of the dredger is built. When ready 
to launch, a small basin is excavated and filled with 
water from a local irrigating ditch. Into this miniature 
lake, of dimensions just great enough to fioat the 
dredger, it is launched, and operations begun. It there 
remains until the ground available is washed over. A 
dredger of the greatest size exhausts about twelve 
superficial acres of gold-bearing ground a year. 

The monthly profit of the larger dredgers, though 
not publicly reported, is believed to be in excess of 
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THE NEW COVER DESIGN FOR UNITED STATES 
LETTERS PATENT. 

The United States letters patent for inventions, 
granted on October 28, 1902, appeared in a new dress. 
The terms of the grant have not been changed, but the 
cover on which the grant is engrossed, bears embellish
ments of new design. To those who are familiar with 
the appearance of the old patents, the accompanying', 
fac-simile illustration will therefore be of no little in
terest. The new design presents a curious optical il
lusion. At first sight it appears as if the new cover 
were smaller than the old, although both are exactly 
the same size. The illusion is doubtless created by the 
ornamental border. 

. .  '. 

COL. J. J. ASTOR DEDICATES HIS MARINE TURB INE 

PATENTS TO THE PUBLIC . 
To the Editor of the SCIENTIFIC AMERICAN: 

All my patents on marine turbines having been 
granted, I hereby dedicate them to the public, in the 
hope that the development of the ideal turbine may 
be hastened thereby. 

The turbine is shaped like a funnel, and com
prises an outer shell or drum and an inner shaft 
running axially through it, these parts being relatively 
rotatable and each having oppositely set spiral blades. 
The steam is admitted into the outer shell at the small 
end and passes through the turbine, expanding into
the large end of the shell and acting on the spiral 
blades to rotate the shell and shaft simultaneously 
and in opposite directions. By allowing both the inner 
turbine and the outer case to revolve, the speed neces
sary to insure efficiency, which in ordinary turbines 
is often inconveniently high, is cut in half. As a re
sult of this construction the weight is reduced practic
ally fifty per cent. 

By passing the inner solid shaft through the outer" 
hollow shaft or drum, the structural advantage of 
running both through the stern post of the ship is ob
tained, this being the strongest part. Moreover, the 
shafts are incased and protected for almost their en
tire length without changing the shape of the hull. 
Retaining all the advantages of twin screws, the pro
pellers are little exposed to danger in docking as in a 
ship with a single screw. 

Since both propellers revolve on the same axis, in 
opposite directions, but little power is wasted in im-

• parting a rotary motion to the water, for after the 
passage of the ship the water is left entirely dead ex
cept for the necessary reaction resulting from driving 
the ship ahead. 

To sum up, the following appear to me the principal 
advantages: I, reduced weight; 2, higher steam effi
ciency; 3, higher mechanical efficiency, by reason of 
the reduced size enabling the parts to be fitted more 
perfectly, permitting the diminution of friction and 
also the reduction of the leakage loss; 4, such a 

turbine would 
seem to be par
ticularly suit
able in central 
station work 
f o r  generat-
ing electriCity, 
in which case' 
the field and 
armature may 
be driven in 
opposite direc
tions. T h i s  
w o u l d  i m 
prove the effi
ciency of the' 
dynamo a nd 
increase i t" 
output for '1 

given weight. 
This principle 
i s  obviously 
also applicable 
to gas engines. 

Further parvolving screen 
is 4% feet in 
diameter and 

COL. J. J. ASTOR DEDICATES HIS IIARINE TURBINE PATENTS TO THE PUBLIC. ticulars a nd 

25 feet long, perforated with %-inch holes. The water 
supply is furnished by two centrifugal pumps, one de
livering 2,000 gallons a minute into the screen through 
a perforated pipe, and the other supplies water into the 
distributing box. The gold and fine material pas'Ses 
through the perforated screen into the distributing box 
and over 300 square feet of standard tables. The sand 
and small gravel is then delivered behind the dredge 
by a sluiceway. 

$12,000. Values from the borings referred to are some
times less than 60 cents; the highest ever known was 
$2.71. 

• .' . 

Jerusalem is supplied with water from King Solo
mon's "Sealed Fountai�" seven miles south of the 
city. The water is conVeyed partly through modern 
iron pipes, but partly by the old aqueduct known as 
Solomon'S Aqueduct. 
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details concern
ing pumps, condenser, etc., may be obtained from 
the Patent Office at Washington by ordering a copy 
of patent No. 690,8�1, granted to me on marine· 
turbines, or from the" office of the SCIENTIFIC AMERI
CAN, 361 Broadway, N. Y. city, through which agency 
I obtained my patents. 

The French patent is dated September 28, 1901; the 
English patent, October 1, 1901. 

New York, November I, 1902. J. J. ASTOR. 
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