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Government Figures Show Deposits
in Florida Contain 52 Per Cent. of
Known Supply and 80 Per Cent.
of That Found in This Country

TAKINH account of stock Is now
one of the principal and vital
occupatione of the entire world
On every hand, In évery land, mer-

chants and manufacturers are prepar-
ing for the after the war demands for

thelr goods,

Back of this Governments them-
selves are flguring on their natural
resources. Largely upon these re-
pources rests the continued prosperity
of any natlon,

Restrictions on International com-
merce during the war threw every na-
tion on Its own resourcea to n very
great extent and focused attention on
these resources considerably more
than was necessary in times of pence
In this country wsome very interesting
Ydiscoveries” were made when
came Lo the stock taking of our natu-
ral resources, discoveries which were
in more than one case of a surprising
nature.

Take an instance in Florida. Every
ene of course s aware that this far
Bouthern State produces most of the
fresh vegetablea utilized in the North-
érn and BEastern States during the
winter and early spring months, We
kave also come to look upon the coun-
try discovered by Ponce de Leon when
in search of the fountain of perpetual
youth as the great restorer of the
“youth” of the nation to-day a= our
great winter playground. But there
ere few Americans who have ever
looked upon Florida as a mining State
of importance.

World Demands Phosphate.

80 to many it will come as a sur-
prise to learn that In one mining
product, phosphate, Florida to-day
produces about B2 per cent. of the en-
tire world's supply and sbout 83 per
of the supply of the United
Btates; and the war has shown how
exceedingly important and valuablg.s
product this is both In- time of war
and in peace. Incidentally theses phos-
phate beds underlaying to a greater or
less extent almost the entire surface
of the Btate are one of the great rea-
eons for the wonderful productivity of
Florida soll.

Although they have been known to
somo and worked for years it was not
antil 1917 that Uncle Sam really
torned his attention seriously to the
Florida mines as one of his greatest

we

patural asseta.

At that time a very general effort
was being made to Increase the pro-
duction of phosphats rock owing to
the conviction that the people of the
United States must greatly Increase
their production of foodstuffs., Besides
supplying food for ourselves we were
more and more importantly required
tc make large shipments to our allies

But there was a tremendous dim-
[ — —————————

culty in the way which every practical
farmer In the United Btates reallzed—
the shortage of fertiliser, A great in-
crense In the production of foodstuffs
ar intenstve agriculture implies a much
greater use of fertiliser. To get this
fertilizer meant u more energetiec min-
Ing of phosphate rock. It was then
that eyes were turned toward Florida,
and  despite many handicaps (the
shortage of ships, ralirond cars, con-
geetion of frelght and scarcity of Ia-
bor) Florida phosphate miners did
tholr bit,

Not Only Ulgnrs in Tampa.

Many have heard the slogan "Tampa
without & chimney makes the whalo
world smoke,” becauss the south Flor-
ik ity for years has maintained the
workl's lead In the manufacture of
vlenr Havana oigars, but few people
kuow that In the vicinity of Tampa
there ard in the ground and vet to be
mined the greatest and richest beds of
| phosphnte tn be found in the entire
worliy

To keep our farmers supplled with
thalr badly needed fertilizer the war
quickly gave Tampa the distinotion,
which sho is likely to hold indefinitaly,
of being the largest shipper of phos-
phate rook in the world. The facill-
ties at the port of Tampa were devel-
oped until they are now tha finest in
the world for the londing of this prod-
uct, and the port has the distinctlion
of having the world's fastest phos-
phate loading elevator., It is possible
for large vesssls to arrive, take their
full eargo and depart In the same
day,

With her present facilitles Tampa
can ship through her port alone some-
thing over 1,000,009 tons of phosphate
2 year, In normal times most of the
rock is carried to the markets of the
world by boat because of the cheaper
rate than by rall and a number of
boate were enguged regularly in this
traffic. ‘When the war broke out the
Government commandeered some of
these eraft, but when the Importance
of tha phosphate industry to the Gov-
ernment and to our fTarmers was
polnted out the boats were allowed
to continue in the trade,

We had not been In the world's
conflict long before it wns discovered
that Germany, with her wonderful
trade forsight, had control of some
of the best of the phosphate mines
in the vicinity of Tampa The Cus-
todian of Allen Enemy Property, how-
ever, quickly was on the job,

Much Used In Munitions,

Every one knows the importanca of
phosphorus in the making of explosives
and war munitions. Now a charge of
phosphate rock, coke and sand, upon
being heated in an electric furnace,
yields ahout 86 per cent. of crude
phosphorus. This crude phosphorus
is purified by filtration through porous
tile, chamols skin or ecanvas, the op-
eration being carried on under luke-
warm water, which keeps the phos-
phorus Nquid,

Phosphorus usually |s marketed in
tha form of sticks, which nre made by
conducting the phosphorus from the
melting pot through a pipe surrounded
by water. It solidifles In the pipe and
can be removed as a continuous rod.

Porfeclly pure phosphorus is a white,
transpirent. waxy sollid, but commer-
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cial phosphorus s generally yellowish,
owing to its content of allotropic red
phosphorus. Almost every time we
strike a match, we burn some red
phosphorus, as |t is employed wery
oxtensively in the manufacture of
matches, It usually ls made by heat-
ing yellow phosphorus in iron pots
provided with air tight lds, which,
however, bear a long pipe open to the

phorus combines with the oxygen n
the vessel, and the operation then Is
practically conducted in an atmos)
of nitrogen, which affords additional
safety from explosion The product
fe ground under water and anv un-
changed yellow phosphorus it may
contaln s ellminated by boiling it with
caustic soda. The product is
waahed and dried and finally packed In

hre

alr. A small gquantity of the phos-

tin boxes,
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of the mpaortance of the Florlda

l But this s by no means the whole

| phosphate mines, as there are various

then | I[ts most

vanluable medicinal preparations of
phusphorus. Owing to its remarkahie
influence on the growth of bone In
voung animals, it has been used in the
| treaiment of rickets and osteomalacia.
offective use, however,
|.\ nerve tonio in

locomotor ataxia and nervous exhaus-
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tion. It also I8 a remedy for skin
disensos, The hypophosphites have
been recommended as i remedy for
pulmonary affections, In which they
are sald to act as free phosphorus
without being Irritant and the glycero-

ncle Sam Deveops ~the World’s reatest Phosphate Mines
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Attention by War

Dl‘)!llhnlel are usefil to stimulate

metabolism. Dilute phosphoric acid
in uped as a gastric stimulant,
Bronge manufacturers have Jong

been aware that their product ia great-
ly improved in quality and strength
when fluxed with phosphorus, The al-
loys prepared in thla way, known as
phosphor bronge, may contaln only
about 1 per cent. of phosphorus In the
ingot, which may be reduced to & merg
trace after castings, but the phosphorus
nevertheless enhances thelr value for
yse In making implements which re-
quire & hard, strong metal, such as
pump plungers, valves and the bLushes
of bearings.

Smoke ' Soreens of Phosphorns,

One of the most Important constitu-
enta of the material used In distress
signals at sea s phosphorus in the
form of calclum phosphide, ' As varl-
ous phosphorus compounds mnuke o
very dense smoke, this fact wa= util-
{¥od in n most curlous way during ths
war, when clouds of phosphorus smoke
wera consiantly employed to concenl
vessels In danger of submarine at
tack, and many salughle c¢argoes and
(raft were saved In thls manner, |

Auild phosphate, for years one of our
most popular soft drinks, could not be
manufactured or served at the soda
counter if 1t were not for the output
of the Florida mines

The methods of phosphate mining In
Florida are entirely different from all
gther mining operations and very va-
ried und interesting, Thore are sev-
ernl natural variations of phosphate,
known ‘principally as hard rock, =oft
and pebble, and they are all freg. ntly
feund In close conjunction, but they
require different mining and handiing

Literally speaking the phosphate

mines are properly open pits dug dowy
for many feet helow Lhe surface of
the earth, Almost all the work In the
mines |s donoe by negro labor, In soms
cases phoaphate rock as It 18 loosened
by the laborers in the plts Is shovellsg
into buckets attached on & derrick
bhoom. by which means they are lifted
'with thelr contents to the surface
As a rule & plck and shovel wre thy
tonls used by the miners, but in other
Instances the surface first la stripped
with horse scrapers and then tha mpip.
erg dlg the phosphate carefully om Ly
hand from betweon limestone cones

What Is known ns pobble phonphate
I= mined prinapally by hydraule
power, This pebble phosphate g
raised from the pits by electric driven
pumps and forced through Ineh
plpen to washers on the surface

When the soft phosphate Is brought
to the surface (L Is
rotary klin, where it ls
then taken to
in & house above the kiln
verizged the product
ulr through pipes and by cars in o
ertd trestlies to the stornge and sa
ing house, after which, It & ready

Ly

conveyed to g
dried It I
crushers and pulverizem
W

in

for

thipment.

Hard rock phospliate s dried n
sheds especinlly constiy for tha
purpose The rock Is then piled on
wood, which Is set on fire. After this

process has beon completed the phos.
phate Is ready for pulverizing and
sacking.

In some casea the hard rock phios
phate mines are flonded and the pita
ore worked by floating dipper dredges
which lft In huge scoops the dripping
rock to small mine care, In which, Ly
means of cables, the product
veyed along trestled rallroads o
plants above, where the phosphate s
dried and prepared for shipment

B ol

tha

MINERS WORKING IN A FLORIDA PHOSPHATE PIT.
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a8 Mars would be from Venus in our
own solar system. Prof. Harkins,
however, draws attention to the space
arrangement of the electrons, that is
their third dlmension distribution, for
they are not on a plane as are the
plansts, Thus each nucleus, depend-
fog upon the nature of the substance,
may have from one o ninety-twe
electrons. He says that the helium
atom would in the last analysis be
the most difficult to Adisintegrate.
The tempest In the atom s well
demcribed by James Allen Crowther
f Bt. John's College, Cambridge Unl--
varpity, England, who made a serics of
experiments in the Cavendish Labora-
tory, whers he was ussoclated with
Prof. Sir J. J. Thomson. He describoes,
for instance, the i which
the madium atom Dbreaks up. “Its
energy content.” he writes, “hecomen
too small for its mass, and a small
fragment of it which we must regard
as havingt been whirling round in
the atom with great veloeity ls pro-
jected llke a stone from a eling, or
rather like one of the fragments
of & bursting fiywheael. This atom is
always an atom of hellum—why we do
pot know. The resldue of the atom,
its atomic welght now reduced to
four, forms & new substunce, which In
this ocasa happens (o be gassous
““The emanation itsslf is very far
from belng stable. It 18 half de-
compossd In a little less than four
days, the new decomposition product

being In this cnse a wolld Thus
wo may give at a glince the imer-l
esting but pitful story from the bresk
up of the original uranium atom to'
that of polonium_ the last member nl'l
the chain to be definitely Identified.”

Crowther declares that although
*here Is not yet formal préof thero is
evidence that all kinds of matter are
radioactive, He raises the guestion:
“Is the atom born to grow old, decay
and die? |

He wonld know if new atoms am
belng formed In the secret places in
the universe to take the place of |
those which have passed from muterial |
ken, He declares that here man 1-!
brought face to face with one of those
facts which science has not yet [l-
luminnted.

If the light s not wory wstrong,
there uro at least glimmerings which
help show the outlines of fact. The
#enlus of Rutherford has Informed
us much about the disintegration of
the atom. Surely the strong and ac-
tive smanations from radium, which
can scorch and heal, are indices of
the mighty power which s locked up
‘In this atomq battered out of its pin-e
the

at periodic table and cast inwo
outer darknoss.

The Investigntions of such dis-
tingulshed physical chemists as Dr.

W. A, Noyoes of the Tniversity of T11--
nots, who last Friday recelved the
nward of tha Willard Gibhe medal for
i work on valences and kindred aub-
Jects, have thrown much light upon
the nature of the atom,

“"Radium,"” wsald Dr. Noyes, “and
other radionctive eloments disinte-
grote spontaneously and continoously
with the formation of other elements.
During the process heat 18 generated

Facts About the Lig I(;f Guns.

—
HE life of a gun depends upon
the progress of erosion, which

I sooner or later Is certain to im-

palr the accuracy of fire. Eroslon is

caused by the actlon of the explosive |

gases at high temperature and preas-
ure. The hot gases cause o thin Alm
of stowl to absorb heat. The Alm ex-
pands and becomes set. Upon the re-
lease of the preswure It contracis,
which actlon causes minute oracks
that grow larger with every discharge.
An they increase In miza they form
passagewnys for more hot gas, and
that tends to enlarge them mtill fur-
ther, The inner murface thus bhacomes
roughened and the bLands begin to
corrode,

Finally the bore becomea so en-
Iarged that 1t wllows the gases to
aatapa. The ahell does not then ac-
guire ita proper rotation, and itx fAlght

erratie, All guns except amall

ones are now consiructed with linings
In the tube, which, when the bore s
worn ont, are removed and replaced
| by new ones, The cost of relining a
gun s approximately 30 per cent. of
the coet of the gun. There appears
1o be no limit to the number of times
that & gun can be relined.,

The small arms used by the United
Btlutes Army are oonsidered to be
worn out after 5,000 to 7.600 rounds
have been fired. Small naval guns
can be fired about 1,000 times bofore
they nre regarded as worn out. Large
twelve inch and fourteen inch naval
guns are conaldered to have a life,
pn one lining, of from 100 to 200
rounds. Low wvelocity guns, such as
howitgers and mortars, have corre-
spondingly longer lives than high
veloolty guns of the sama calibre, be-
rause of the pressures they develop,
and hence the lowor temperaturen.
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STEREOSCOPE CARD SHOWING ACTIONS

COMMON SALT,

IN A STEREOSCOPE and THUS SEE
SUSPENSION

and the quantity of heat Is Immensely
greater than that which can be ob-
tained by the chemical interaction of
wny other forms of matter. It seems
cortain, therefore, that the atoms of
radloactive elements nre storehouses of
tremendous quantities of either mov-
Ing or potential energy, We have very
strong reasons for thinking that the
atoms of othor.elements also contain
large amounts of energy. If some
method of unlocking this energy and
of making It avallable can be discov-
ernd the prophecy of Bir Oliver
Lodge will come trud. At pressnt wae
have no meana by which we can use
this source of energy In a practioal
wiay and no hint as to the direction
In which we should search, While any
discovery or Inventlon of this sort
seemns now very lmprobable, sclentifo
men would not be inclined to say that
it is impopssible.”

The technical and scientific world s
dlscussing these days with keen zest
the remarkable paper of Dr. Irving
Langmuir of the General Electric
Company of SBehenectady, N. Y., who
is n practical and research physlcist
of high standing. Observations In thes
brilliant review of them by Hiwood
Hondriek, the president of the Chem-
ists Club of this oity, indlcate that
they should have a most important
bearing upon the development of
chemistry, Dr. Langmulr, whose sub-
et was “Arrangement of Hlectrons
m Atoms and Molecules" traces the
relatlonshipa of the elemeants In new
ways and by dlsgrams [Nustrates
many forma of atomic structure, His
postulates are regarded as epnch-
making In physical chemistry. They
acoount for the conditions in the world

.-"
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of atoms in & way which will he an

Important aid to sclentists who have
to deal with this newest study of
matter.

“The propertice of the atoms” to
guola from the seventh postuinte of
Langmulr, “ar determiped by the

electrons In the outslde layer nnd the
ecase with which they are able to re-
vart to more stable forms by their
giving up and taking on electrons or
by their sharing outslds electrons
with atoms with which they combine™

Throughout the entire paper are
many references to the foroes of the

UT I'T OUT and
he DIMENSIONS and
by ATOMIC FORCE

in MOLECULE of
PUT IT

atomlo realm, both magnetio and hy-
drostatice

‘“he utilization of the force of the
atom,” sald Dr. Langmuilr in response
e o request from THs Bun for his
views of the forecast of 8ir Ollver
Lodge, “has been inp the minds of
scientisty for several years, 1 hoave
iften’ thought of It myself, It has
been pretty generally recognieed that
Ul matter contalnes enormous amounts
of stored energy, which Is present In
the form of whut we may call atomic

Since you are more or less
familiar with my recent publications

CNErgy.

Wealthy Fliers 1n Japan.

BALTHY men in Japan have | it ls expected that the homa produe-
W turmed to alrplaning &= a | tlon will equal soon both the goverm-
mport, Many of those who 1u'.--m demand and that for reoreational

made fortunes during the WAr | purposes.,
in  manufacturing munitions and | Teunetaro Ogurl, & clvil aviator, wis
bullding ships are peglecting their | delegated by the Mitsubishi flrm to
motor oars to devote time to skimming | come (o the United Btates to study the
through the air. The Japanese Govern- | lutest military alrplanes, The com-

ment {a encouraging the Inpovation in
evary way, for It s realized that the
more persons who indulge In the pas-
time the greater will be the prospoots
of progress In aviation in the Island
Kingdom,

Japaness have a natural leaning to-
ward aviation, for, llke tha Chinese,
they are great kite filers, young and
old Indulging in the sport. Large
kite-flying tournuments are held and
contests take place in which the fllera
compete for prizes .warded by Judiges
by & point system that s hard for
an Oocldental to understand

In aviation most of the machinea

used have been of foreign make, but’

pany Is having an extenajve aviation
factory designed under tha directon
of Dr. Ito und it has bought a forelgn
patent for fying motors Twenty
operntives were sent to France and
Italy by the Arm to look Into all latest
improvements in the aviation 1line.
The company expects to devote most
of Its energles In supplying plapes to
the Japanese army.

The Kawesaki Shipbuilding Com-
pany will estublish & factory for fly-
ing machines near Kobe, {ts output
to be designed malnly for the Mikado's
Bavy. Lieut. Himasu was sont to
France to glean pointers for the

profect.

energy resides within the nuclel of the
atoms Thesa nuclel are extremely
small, having n diameter which is
probably somewhere near one one-mil-
llonth of that of thoe atom (tself, or
having a volume which ls a bllilon
billlon times less than that of the
atom,

“"According to the ‘relativity thesry'

{(which is o very abstruss theory un-
deratood well only by relatively few

acientints, bhut which |8 generally ac-
cepted by them) each unit of weloht
(a= for example & gram or a pound)
of matter contains exactly the same
amount of energy. In fact, each gram
about the decomposition of
nuclie! we shall undoubtedly be ahls to
of matter, no mtter what Its compo
gltlon may be, contains about thirty
miillon kllowatt hours, | &, f we
could get the onergy out of a saingle

thess

yram of mat.er we might theorctically |Ing It
be able to utilize this to run a 5000 |which Wells sn eloguentiy

; theiMight of the Atom, Stirs S

horse-power sngine for aboutl n _\'vm.r.l

“For & good many years |

known of these facts, and 1 have been | glong

much interested in spoculnting as to
how guch energy could be rendered
avallable

“The more T learn about atoms, how-

over, the more difflcult the problem
serms, You see the Alfficulty Is that
this energy s contained within the
excessively small nucleus, and this
nucleus Is sarrounded by an enor-
inonsly strong field of foree, We Lave

therefore. no ‘tools’ by which wo can
kit on this small nucleus In any effect-
ive way. Chemicad reactions, even of
the most vielent kind, only cause dis-
turbances In the outslde portions of
the atom, And seem to have no efMfect
whatever on the inner portions of the
stom surrounding the nucleus,

“A couple of months ago Bir Ernest
Rutherford published n series of papors
In the Philosophical Magazine (of T.one-
don), In which ha described experi-
ments where by the use of radium he
wak apparently able to bring about (to
a very small degroe) the decomposition
of some of the nuclel of atoms of cer-
tain gases. This fs the firat step that
I know of In which It sppears that
man has been able to control procosses
Involving the decomposition of nuelel,

“It s, perhaps, not yat certaln that
this result was accomplished by Sir
Ernest Rutherford, and further ocon-
firmation of these experiments Is
noeded bafare we can be sure, Lut 1
ihink it is highly probable that within
the next few yoars we will loarn o
groat d*al more about the siructure of
tha nucleus of atoma, and perhaps dis-
cover more effective means by which
changes in the nucleus can be brought
obaut. One thing is certaln, and that
in that the nucleus of most atoms s n
vomplex structure consisting of m..ny

l
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energy from the resulting

changea,

“As I have pointed out, howev:r, the
problem is an extraordinarily difficult
one, and although 1 consider it proha-
ble that this source of energy wiil ultl-
mately be utilized by man, probahls to
Lthe exclusion of most other dourres of
power utllizgation, 1 do not feel that it
will be a long time before this 18 ac-
complishad : orobably many decudes, I
not centuries,

"1 agree with Hir Oliver Lodge by the
extent that I would consider that it
would have bheen very unfortunate to
the world as a whole if, axample,
the Germans had had the

avallabls

the elements the atomie forcos xre un
sources of enorgy that may some day douhtedly much weikes thit AT
be derived from stomic energy.” In others ' '

With all the thought which has Dr \\I-'h'fl:-"' A vestignilons
been bestowed on the sublect of atomie lrn.-nl T ”‘ I!:.lll‘" ‘. ; : / '. Wiadi of
force in the last few montha, no one |, R S il i 2
has as yit devised a means of utiliz- ."" ey obiopyatain expri ot

Where ts the atomiec engine of ;.”blr.:..ﬂ: ill‘ [:“—‘ .llt‘-;-‘hl- ol . ,
E: 3 1* BNl thnt nt s time 3
: WrliEas diMoult for any ane to fors whnt
Viery lkely the development of the progress waould be made It
JRVe. harnessing of atamic energy will come | ynaer the control of t}
muc ime lnes as did Whiat with n moliculnr fnroes
wircless telegray to which Sir Olf- nearing exhnustion. =i i
ver Lodge referred in his CONLENATY | {n. tha -'1--I~-. Y T Al
address After whit has been done in| In'..,,,'1., ' { .'1_._ o e
A few years by the transmission of | f'l‘ilﬁ- and {h." .,',' ”. ,..,1I.... waler
the Hertzlan waves through the alr| o "o : “l..J et et
and their adaptation to a system n!ulh,,”_' ...,,‘l atr , .r"‘ ‘,:_-
signalling therg necd be no one who | tnm-"r\::- ¢ A ,I'_”t'_,ll ¢ avelo]
will docinre that the age of r'nn-:u‘lvmim_,l.‘t l'f‘lj‘ vhr‘ ._‘.'”_I 4. :L ., Lok
Is past. The adaptation of the frrrt'ﬂ|| ...J n I.. H..'-l:.l I'”-I .;'“ -'-"'
| of the atem Lo the usex of man I8 no “,M' Ii-h-‘ ol ; :‘_.'..," o ' ; the
moere chimerical now than was the |, r "“-h.“,“.l,." r'\“\n I uf
proposal years ngo to make the earth ' \tom i,_' _‘r :Il.'.‘ n - ’
a  great whispering gullery without il. r--.:-.lu. I \ f“ o
i 2 Pines not thre day o
'h"”’"‘ of wires and if it come men will .

The wvelocity of atoms mny be gone | read a riddle of the urnilverse and made

eidered ns approaching that of mole- | . Is of

Wars -'-['ile n

N times past when the country was
In danger and wars be
fought the United Army

wnn recraited almost entirely from

volunteers. The brave and the pa-
triotle rushed to the colors to do what- |
evar tark wan needed for the defancs |
of the flag and then go homs. The

Amerigan Revolution was successfully

fought by volunteers who went back

to the farms for their spring plough-
ing. These moldiers had dropped thelr
necupations only when their own fire-

#ldes were threutoened, but 1t took the

United States eight yvears to win the

American Revolution
This war was fought on a different

basls. The peaple of the ['nited States |

decided to organize to win the war in
the wshortest possible time. Through |

Congress and the President the peopla

of the United States established the

draft and universal military service|

/

had
Htates

L L
on the structure of atoms, | may say jsmaller units, and If we can hr!m:f culea or pirticies; that is about
that this enormous store of atomie | de rive

| UTnited States has hoan orenn'?

ot
fifteenth of the velovity of Hght, whi
would enable them 1o make fie
earth to the sun in about 1wo hours

T'rof. Qeorge B Pegrim
head of the department of physics al
Columbla Unlversity, sald the other
day that he point ralsed by Hir Olive
Lodge A8 to the morn]l fiiness of the
human race to take upon tself the
responsibllity for the handiing of &
amtomic forces was worthy of the mes!
thonghtful consideration

Whether or not all combinntions
Atoma wonld vield thls now energ
A matter for tha scientist o
aceording to his sar rule |

e &

thamsalves ke the demle
=3 i =3

-

and Now.
for the duration of the wnr. A
of four million mon waw r
tha Governmeoent, tralpned ar
and sent to Prance. W
sooner than we sxpected p
Yeiurs sooner

And now that the great
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