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Virgin jungle, cleared and plowed for the planting of young rubber trees

Cultivated Rubber

How the “Plantation” Has Made It Possible for the Grower to Keep Pace with the Demand

T is a pertinent fact in the world of today that the

wheels of industry must never stop: mills and fac-
tories must operate day after day—the demand is
ceaseless. Hence when Mother Nature moves too slowly
to supply these demands of modern industry with suffi-
cient raw materials for its insatiable maw, then must
the brain of man come on the job and devise ways and
means to meet the ever-increasing need.

No greater romance is to be found in the world of
industry today than that of rubber: rubber, not alone
for tires that do heavy duty in the commercial pur-
suits or transport my lady on her round of pleasure,
but rubber for the thousand and one other needs of
mankind.

It seems a long way from the jungle of the tropics
to the automobile tire; yet had this same jungle not
been made to produce instead of being merely a shelter
for wild life, motor transportation would not be where
it is today.

Two decades ago ‘“‘experts” declared that if the auto-
mobile industry was to develop much further it would
-be necessary to find some other resilient substance
than rubber from which to make automobile tires. Yet
a far different result has been accomplished; not
only do we have sufficient rubber for tires but for a
thousand uses never dreamed of in 1900.

Cultivation of rubber was first attempted in 1876,
when the seeds of the Para tree (Hewvea Braziliensis)
were planted in Kew Gardens, London; the next year
it was introduced into Ceylon, and later into the Feder-
ated Malay States, Straits Settlements, southern India,
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Sumatra, Java, and Borneo. And it was in 1900 that
the first trees of these far eastern plantations came into
bearing, producing four tons of rubber. In 1907 the
production of cultivated rubber had increased to 1000
tons and in another decade to 200,000 tons: while the
output of wild rubber had remained practically sta-
tionary at 40,000 tons a year. About 80 per cent of the
700,000 tons of rubber produced annually is now cul-
tivated.

In 1916 a leading American rubber company decided
to make certain a sufficient supply of crude rubber by
starting its cultivation, placing William Vaughan—an
authority on rubber cultivation—in charge. A 20,000-
acre tract in Sumatra was purchased, native labor
cleared the virgin jungle, miles of modern railroads
were built, proper quarters furnished for the 7500
natives employed on the plantation, and today much
of this tract has the appearance of a city park.

When the car owner sits comfortably in his luxu-
rious car, speeding over roads of every character
with little inconvenience, little does he realize the
many processes to which the rubber in his tires has
been subjected in order to obtain the resiliency and
wearing qualities that makes motoring a pleasure.

Plantation rubber—or cultivated rubber—is much
preferred by the manufacturer for the reason that it
arrives in this country in a far superior condition to
that of native rubber. Difference in freight -cost,
shrinkage, and ease of handling are matters of very
great importance to him ; and wild rubber comes on the
market with from 10 to 50 per cent moisture and for-

* eign substance in its composition, while the Far East-
ern cultivated product is exceptionally uniform. This
uniformity is due to the scientific methods of coagula-
tion and preparation; yet it has as great tensile
strength as the finest grades of Para.

Ordinarily it takes the young rubber tree five years
before it begins to bear latex—a thick milky fluid,
slightly alkaline, containing three per cent proteids,
traces of sugar and mineral salts, about 58 per cent
water and 35 per cent rubber.

Natives gather the seeds of the rubber tree—which
are about the size of the hickory nut—and plant them
in nursery beds. At the end of six months the seedling
has reached a sufficient growth to have the top cut out,
a process known as ‘“stumping.” This causes several
shoots to spring out; these grow rapidly, and at the
same time the plant becomes hardy enough to with-
stand the attacks of the white ants.

After burning over the ground—clearing it of trees
and underbrush—these young trees are planted some
20 feet apart, allowing about 100 trees to the acre.
Afterward the ground is carefully kept free of weeds
and grass that the trees may have every particle of
nutrition that the soil affords.

When the trees are old enough to begin to yield
latex, they are ready to be ‘“tapped.” Just underneath
the outer, corky bark lies the layer of cortex cells—a
layer some 3/16 of an inch thick and having a slightly
pinkish tint: it is in this layer that the latex cells are
found. They run vertically, up and down the trees,

(Continued on page 175)

Left: Natives doctoring young rubber trees to keep them healthy. Right: Sumatran natives drying and sorting rubber for packing
Two operations that distinguish the rubber plantation from the older method of jungle stripping
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PATENTS

I YOU HAVE AN INVENTION

which you wish to patent you can
write fully and freely to Munn &
Co. for advice in regard to the best
way of obtaining protection. Please
send sketches or a model of your in-
vention and a description of the
device, explaining its operation.
All communications are strictly con-
fidential. Our vast practice, extend-
ing over a period of seventy years,
enables us in many cases to advise
in regard to patentability without
any expense to the client. Our Hand-
Book on Patents is sent free on re-
quest. This explains our methods,
terms, etc., in regard to Patents,
Trade Marks, Foreign Patents, etc.

SCIENTIFIC AMERICAN
Contains Patent Office Notes, Decisions of
interest to inventors—and particulars of re-
cently patented inventions.
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MUNN & CO., $¥eiEnts
Woolworth Building, NEW YORK

Tower Building,
Scientific American Building, WASHINGTON, D. C.
Hobart Building, SAN FRANCISCO, CAL.

s

Annual Subscription Rates
Scientific American Publications
Bcientlﬁc American (established 1845) one

CHICAGO, ILL

Sclentiﬁc American Monthly (established
1876) one year .................. $7.00

Postage prepaid in United States and posses-

sions, Mexico, Cuba and Panama.
Foreign Poutage

Scientific American $1.50

Scientific American Month
ditional.

gear additional.
y T2¢ per year ad-

Canadian Postage
8 ientifc American 75c¢ per year additional.
Scientific lAmericza.n Monthly 36¢ per year addi-
tional.

The combined subscription rates and rates to
foreign countries, including Canada, will be
furnished upon application.

Remit by postal or express money order, bank
draft or check.

AGENTS WANTED
AGENTS, $60 to $200 a week. Free samples, Gold
Sign Letters for Store and Office Windows. Anyone
can do it. Big demand. Liberal offer to general agents.
Metallic Letter Co., 431X N. Clark St., Chicago.

BUSINESS OPPORTUNITY
SUBSTANTIAL manufacturing corporation wants
capable men to establish branch and manage salesmen.
$300 to 82000 necessary. Will allow expenses to Balti-
more as explained. Address, Mr. Clemmer, 603 N.
Eutaw St., Baltimore., Md.

BUSINESS OPPORTUNITY

YOU CAN have a business profession of your own and
earn big income in service fees. A new system of foot
eorrection; readily learned by anyone at home in a few
wanks. Easy terms for training ; openings everywhere
with all the trade you can attend to. No capital re-
quired or goods to buy, no agency or soliciting. Address
Jtephenson Labomatories 23 Back Bay. Boston, Mass.

FOR SALE
IMPORTANT and ‘going’” hardware specialty. A
fully developed, marketable and profitable mechanical
device enjoying monopoly in the United States, pro-
tected by numerous and adequate patents. Capable of
very large vesults if backed with sufficient eapital. For
full information, Box 132, Scientific American.

FORFIGN STAMPS
65 DIFFERENT STAMPS, including China, Japan,
French Colonies, etc., given to applicants for our high
grade approval selectlons Send references and 2¢ stamp
to the EDGEWOOD STAMP CO., Dept. G, Milford,
Conn.

PATENT—IMPROVEMENT IN STATIONERY

A combined envelope and inclosure formed from a
single blank piece of paper having lines of partial sep-
aration and lines of adhesive for permitting the sheetto
be folded into a letter and an envelope for the letter.
Mr. Aristides Calcano has perfected a device which
does away entirely with separate envelopes and letter-
heads. You must see this device to appreciate its in-
genuity. For complete information write Modern
Sales Company, 105 N. Clark St., Chicago.

WANTED

OLD style Delaval steam turbine, 6-inch rotor wheel,
jets and casing. Wm. J. H. Strong, Box 605, Chicago.
Iinois.

You can be quickly cured, if you

STAMMER

Bend 10 cents for 288-page book on Stammerlrg and
Stuttering, *Its Cause and C o.' It tells how I
cured mysell al’m stammering 2 B. N. Boguo,
2956 Bogue Bldg., 1147 N. lll. 8t Indlanano lis.
Corliss Engines, Brewers

mmm and Bottlers’ Machinery
The VILTER MFG. CO.

989 Clinton Street Milwaukee, Wis.

Experimental and Model Work

Fine Instruments and Fine Machinery,
Inventions Developed.
Special Tools, Dies, Gear (}utt.lnz, Ete.

HENRY ZUHR, 489-93 Broome St., New York City

INVENTORS
Models Experimental Work
Are you looking for areliable firm to assist youin de-
veloping that idea that you just can’t work out? Consult
us—With our staff of expert engineers and thoroughly
eqmpped experimental machine shop, we can_develop
ﬁly Dro;iositlo(r; Rf]%r you, mechanical or electrical, and
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adls Sexsiie L,
sutomatic labor-saving
and protection guaranteed.
ELK MFG. CO0., Inc.
190268 Broadway

rfect inventions, make them commer-
s eng ‘Dodels, We design and Buld special
strictly

New York
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Industrial Alcohol
(Continued from page 173)

Already the U. S. Industrial Alcohol
Company has erected a large plant for the
specific purpose of making a motor fuel
with an alcohol base on a large scale and
it is operating on part capacity. As
soon as economic conditions permit the
plant will be put in full operation. The
first motor fuels of this type will have
other ingredients to give the mixture the
characteristic properties of gasoline. But
as gasoline is gradually replaced, it is rea-
sonable to believe that better combina-
tions will come into use and that the de-
signers of internal combustion motors will
alter their designs to get maximum econ-
omy from the fuel. And this happy day
for the motorist, there is every reason to
believe, is not many years away.

Cultivated Rubber
(Continued from page 166) =
and in tapping the knife cut is made
across these cells causing the latex, or
milky white sap, to exude. Lying just be-
neath the cortex is the cambium whose
function it is to produce both latex cells
and wood cells. Hence in tapping great
care must be taken not to injure the
cambium else the tree is seriously hurt.

When the tree is ready for tapping,
the inspector passes it and guide lines
are placed which are to be followed in
the cutting, Of the many methods of
tapping the oldest is the V method, while
the most popular method in recent years
is known as the herring-bone method.

In tapping, the incision is made en-
tirely through the outer bark to the cor-
tex and almost up to the cambium and a
thin shaving removed.

Immediately the tree starts to bleed—
the latex, a thin milky fluid, commences
to trickle down the trunk of the tree. A
glass or porcelain cup has been placed at
the bottom to receive this. After a few
hours the flow gradually decreases and
finally it coagulates and a clot is formed.
Then the tapper strips off the clot and
makes a further incision.

Each tree will yield approximately
three-fourths of an ordinary cupful of
latex per day; and the tapping is done in
the early morning in order to obviate the
coagulating effect of the tropical sun.

At five o'clock in the morning the tap-
pers gather in front of the manager’s
house, roll is called, and the natives start
on their rounds. Each coolie takes a bas-
ket, into which he puts the strippings of
latex or clots of the previous day’s cut.
By nine o’clock he has completed his first
round, also done the tapping. He then
starts his second round on which he col-
lects the latex from the cups placed un-
der the incisions.

The latex collected is taken to the fac-
tory and poured through a cloth strainer
into a large ‘settling” tank, while the
bark shavings are dumped into the “soak-
ing” tank. The fine particles of bark that
may have fallen into the cups during the
draining process are removed by means of
a sieve—so too with any latex which may
have formed into lumps. The strained
fluid is allowed to settle, after which the
top is skimmed, freeing the surface from
any bubbles and small clots.

And the coolies’ work for that day has
ended at noon.

After the latex is strained and skimmed
it is ready for the coagulating process.
This is accomplished by the addition of
acetic acid. The fluid is then stirred
with wooden paddles and allowed to stand
over night. In the morning rubber is
found floating on the top of the tank; it is
a tough elastic mass of whitish color.

This mass of rubber is cut into lumps
weighing from ten to fifteen pounds, and
these are run through washing machines
and come out in long sheets which are
placed over wooden bars to dry. These
sheets are known as crepe, and in the
drying process the color is changed from
white to a beautiful yellow. Some of
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these rubber sheets are smoked, chang-
ing the color to dark brown. These crepe
sheets are then packed ready for ship-
ment, and start on their 10,000-mile jour-
ney to the manufacturer of tires—and one
of the greatest achievements of mankind
is completed—only to start another in-
dustrial romance.

The Heavens in September, 1921
(Continued from page 168)
in the southeast. Aquarius and Capri-
cornus have no bright stars, but Grus,
which barely rises above our horizon, is
a conspicuous constellation for observers
further south. The eastern sky is a little
better, with Taurus rising, Aries above,
and the great square of Pegasus still
higher.
The Planets

Mercury is an evening star all through

September. He is hardly visible, how-

ever, until the latter part of the month, |
but at its end he sets at 7:30 P. M. and |

should be easy to see in the twilight.
Venus is still a morning star, rising at
2:30 A. M. at the beginning of the month,
and at 3:20 at its close. She is by far
the brightest thing in the sky and cannot
be mistaken. Mars too is a morning star,
rising at 3:40 A. M. in the middle of the
month. He is moving eastward in the
sky, but not as fast as Venus, so that she
gradually overtakes him, and by the end
of the month they are close together.

Jupiter and Saturn are evening stars
until the 21st and 22nd, when they come
into conjunction with the sun within a
day and a half of one another, Saturn be-
ing the first. On the morning of the 14th
these two great planets are 1n conjunction
and only a degree apart. A conjunction
of these two planets is rather an unus-
ual affair, occurring only at intervals of
twenty years—Jupiter completing 125 rev-
olutions about the sun, and Saturn 24 of
a revolution, in this interval. This time,
unfortunately, the two planets are only
six degrees from the sun, and there is no
hope of seeing them, though they will be
pretty close together when we lose sight
of them early in the month,

Uranus is well placed for observation,
being in 22h. 38m. 9s. R.A. and 9° 29’ 37"
south declination on the 3rd, and in 22h.
34 m. 14s. R.A. and 9° 52’ 38” south on Oc-
tober 1st. This puts him from 214 to 8%
degrees west, and a little less than two
degrees south, of the fourth magnitude
star Lambda Aquarii. He is observable
until long after midnight. Neptune is a
morning star in Cancer and rises about 2
A. M, so that he can just conveniently be
observed before dawn by anyone who has
occasion.

The moon is new at 11 P. M. on the 1st,
in her first quarter at 10 P. M. on the 8th,
full at 2 A. M. on the 17th, in her last
quarter at 4 P. M. on the 24th, and new
again at 7 A. M. on October 1st. She is
nearest the earth on the 29th and farthest
away on the 13th. During the month she
is in conjunction with Mercury on the
2nd, Jupiter and Saturn on the 3rd,
Uranus on the 15th, Neptune on the 27th,
Venus and Mars on the 29th, and Jupiter
and Saturn again on the 30th.

At the new moon which comes just as
the month ends there occurs a total
eclipse of the sun. As in many other
‘eclipses when the moon is some distance
from its node, the shadow track lies en-
tirely in the polar regions. Beginning in
the south Pacific, it just misses Cape
Horn, turns southward, and crosses the
Antarctic continent to a point close to the
south pole. It is doubtful whether the
total phase will be seen by anyone except
perhaps a few sailors. As a partial
eclipse it will be visible throughout all
South America below latitude 14°

Finally, it may be noted that at 9:20
A. M. on September 23rd, the sun crosses

the celestial equator and enters the ‘“‘sign” ‘

—though not the constellation—of Lyra.

According to almanac reckoning, at this|

3 ishing work on erank shafts. A

time autumn commences.
En route, C.P.R.R. west. of Winnipeg,
August 19, 1921,
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WHITING-ADAMS
BRUSHES

Bristles held in vulcanized hard
rubber. Cannot shed hairs or
come apart. They reach high.
water mark in brush making.

Send for Illustrated Literature

JOHN L. WHITING-J. J. ADAMS CO.
BOSTON, U.S.A.

Brush Manufacturers for Over 112 Years and the
Largest in the World

For Gunsmiths, Tool Makers, Ex-
perimental & Repair Work, etc.

From 9-in. to 18-in.
swing. Arranged for
Steam or Foot Power,
Velocipede or Stand-
up Treadle.

W. F. &J. Barnes Co.
Established 1872

1999 Ruby Street
Rockford, 11l
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et b 1l sepminatiom
Momer ft Bammnton.

AN TURER S SATRIEUTER

GAAS. . JORNSTON - Bax2] W . Pitbuph, Pa.

ASBESTOS

We are miners and shippers of Crude Asbestos in any
quantity. We produce all grades at our world famous
BELL ASBESTOS MINES in Canada. We also carry
fibres, spin yarns, weave cloths, and make all sorts of
Asbestos products.

For anything you want in Asbestos, turn to

KEASBEY & MATTISON COMPANY
DEPT. $-1

AMBLER, PENNA., U. S. A.
Msrs_oftha world's |argest Asbestos Mines

All Kinde—Small
The most accarate made and prices
reasonabls. We carry a complete
line of gears In stock for immed!-
nte shipment. Can also quote on
special gears of sil kinds. Send us
your inquiries.

Write for Catalogue
CHICAGO STOCKGEAR WORKS

- 20 Soath Jeffersem Street Ch'u:
LEARN WATCHWORK 5N EER YR MIRG

AND ENGRAVING
A fine trade commanding s good salary and your
services always in demand or you can
start in business for yourself. At

BRADLEY INSTITUTE

The greatest school for
w-uhmnk-r- in th. norbd Ad

Horolos
&.dley Polytecl mc lmll P-orh.
1., for our latest
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weber Crank-Pin
Re-Turning Tool

NO FILING
NO OFFSETTING
NO JIGS

recision tool which \
will P mprove and speed up H
your motor machine work
Crank Pinsofautomobilesy Li |
trucks and tractors can be

re-turned with the highest degree of ac-
curacy with one setting of the crankshal’t
in the lathe on centers. Lach crank pin "
can be re-turned in from 6 to 20 minutes. ~——
A micrometer dinl enables the opera-
tor to make each gln exactly the same size, and each
pin when finishe must be perfectly round and par-
allel with therest. ‘K'he W eber toolisguaranteed
rn crank pins within as close limits of accuracy as any other
kncwn method. It is being vsed in many production plants for fin-
hi; . An assortment of cutters is furnished
with each tool to fit the pins of popular motors.

Write for our folder, and bouk, ** Proof*’

SAWYER - WEBER TOOL MFG. CO.
353 So. Alameda Street Los Angeles, Calif,




