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Rivalry 27

Discove
Sunthetic Rubber

B the world on the eve
of another commercial
revolution due to an
accldental chemical
discovery? Is synthe-
tic rubber golng to
take {its place wupon
equal terms of com-
petition with the julce
of the trees and plants which so long
bave supplied the rubber commerce?

Just at the present time English
and German chemists are disputing
over their claims to precedence In
finding a way to create from certaln
raw materials & chemical counterpart
of natural rubber. The world at large
fs not directly concerned In the deter-
mination of this question of priority,
but it has & very deep Interest in the
commercial practicability of these dis-
coveries,

Two years ago Dr, F. E. Matthews
of England, then associated with
other distinguished chemists, among
them Prof. W. H. Perkin, Bir Willlam
Ramsay and Prof. Fernbach, was seek-
ing to perfect a cheap process for the
manufacture of synthetic rubber and
by chance left some Isoprene and
metallic sodium In contact for a
period of about two months, going off
in the meanwhile for his summer out-
fng. Upon his return Dr. Matthews
was amazed to find that the isoprene

.bad in the Interval been converted

into solld rubber. The long sought
key to the riddle was thus uncovered
by an accident,

Isoprene iz an olly, volaille hydro-
carbon, it was obtalned by distilia-
tion from caoutchouc fifty years ago
by Willlpgms, and the analysis of Iso-
prene showed that it was chemically
fdentical with the oll of turpentine.

The problem since that day has been |

twofold; first, to derive isoprene from
abundant raw materials, and then to
effect Its conversion into rubber
through the medium of plentiful and
cheap reagents. In order to compete
with nature's product it was neces-
pary that artificial rubber should be
made in large quantities and at a
oost which would put it on & par at
Jjeast with the expense of gathering

pature’s rubber and delivering it at
ghe factories.

Fermentation {s an action set up by
parious kinds of germs, and Profl.
Fernbach found the germ that would
ronvert certain plentiful starchy mate-
rials into fusel oll, and from this fusel
oil he obtalned cheap lsoprena. It
was this isoprene which Dr. Matthews
jearned by accident how to turn Into
rubber by means of sodium. Bir
Willlam Ramsay and his associates
belleve that rubber can be made In
this way at & cost of about 24 cents
a pound. From 25 to 28 cents a
pound I8 what It costs now to collect
rubber in the far east and amid the
forests of the Amazon. The heaviest
after expense I8 Involved In trans
porting the raw materlal to manufac-
turing centers, and also In purifying
this rubber so that it shall be fit to
go into the finlshed products

The rubber bunter mixes the juice
or latex of many trees, and the raw
stuff Is seldom uniform and Is fre
quently filled with foreign substances,
and even pebbles, the latlter hidden
away In the gum to Increase the
welght, The cost of gettiug rid o!
these thinge I8 heavy, and this fact
must be boroe in mind In giving prop
¢r value to (iny process for the syn-
thetic making of rubber. It I8 natura
to suppose (hat a chemical produc
tion would be subject to perfeot con

a

trol and that the synthetic rubber fac-
tory would be located where it could
reach easily its raw materials and its
market for the finished output
Climatic and geographical conditions
have prescribed the cones in which
the rubber plant can be successfully
grown, even though ita cultivation be
subject to sclentific methods and are
free from the haphazard ways of the
rubber hunter.

In England the present discoveries
are halled by Bir Willlam Ramsay
and his fellows not so much as a prom-
Ise of commercial advantage but as
a professional achievement which
puts the British chemist ahead of his
rivals across the Cuannel. That the
Germans have good reason to be satis-
fled with their own accomplishments
in this very fleld I8 undoubtedly true.
The Germans claim that they have
now a method for making rubber
synthetically which will soon be ready
to compete with the output of the
tropical forests.

Back in the '80's Tllden, an English.
man, gave long study to the problem
of making synthetic rubber, but aban.
doned his work finally because he did
pot believe the attalnment practicable.
The individual was powerless to cope
with so gigantic & problem and his
resources were unequal to the task,.
Capital was necessary as well as the
united efforts of many men. In fact
in one factory alone in Germany there
were 300 college bredchemistsconcen.
trating upon the technical researches
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litres of It. This showed us that we
had the right formulae, the sclentific
execution of which was no longer
questionable. But with the making
of lIsoprene our troubles were not
ended; on the contrary, they were but
beginning.

" We were confronted with the pro-
blem of converting this liquid into
that tough, elastie, plastic colloid
which was to be a successful substi-
tutes for rubber, In truth ita very
counterpart. Theoretically the task
was easy, because, as Hellsteln says,
Isoprene {8 converted Into caoutchoue
by treating it with muriatic acld. Of
course, we tried that at once, but for
our paine we got nothing but olly
chlorides—not a trace of rubber. We
wera apparently defled,

*“We tried all sorts of likely and
imaginable physical and chemieal
mediums in connection with lsoprene,
but the wilful stuff refused to thicken.
Finally 1 discovered the power to per
form this miracle hidden away iIn
heat. There was nothing new In
heating Isoprene, but the result we
obtalned thereby was new. Other
authorities had tried heat, but all they
got was elther an olly or at best a
resinous substance,

“ Polymerism In chemistry is that
property pecullar to some compounds
by which they differ in thelr mole-
cular welights and also in their chemi-
cal properties even when formed from
the same elements and combined In
the same proportions. In other
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involved In that single establishment.
Many factories In the fatherland had
joined In this International effort to
find an artificlal process by which
rubber could be built up syntheti-
cally from raw materials readily
available, but to the Elberfelder Far-
benfabriken belongs the distinction of
priority in the solution of the problem,
Dr. Fritz Hofman, director in charge
at Elberfeld, gives his own story of
the pursuit of the elusive key.

*'By mere chance my attention was
called to this question of synthetic

rubber through a lecture delivered iIn |

London about six years ago by Prof.
Dunstan. As a pharmaceutie chemlst
in & dye factory my work did not take
me in the direction of rubber, but the
problem fascinatéd me.

*1 found on reading up the subject
that caoutchouc was based on Iso
prene, and 1 tried to prove it. To do
that | had to have lsoprene, and, what
was more, |1 had to have synthetic Iso-
prene and not the kind obtained by a
dry distillation of rubber such as had
hitherto generally been used. 1 had
a task before me,

*To the organic chemist coal Is an
ideal mother substance, and | chose
it a8 my basic material. In this we
were justified, and In March of 1900
Carl Coutelle and 1 succeeded In ob
taining the first large quantity of
pure  ayathetlc lcoprene—several

words, the structural atoms are differ-
ently arranged, and the body or sub-
stance thus differs from another of
the same chemical get up but with
its tiny units otherwise distributed.

“We soon recognized that the poly-
merizing power of heat could be
furthered by tumerous chemical ad:
mixtures, but we soon found that
there are many more substances that
work In opposition to this end. In
August of 1909 | obtained the first
rubber polymerized by heat In the
laboratory of the Elberfeld works. In
September of that year | submitted
a sample of this material to Dr.
Gerlach, He waa the Qrst to confirm
that our product actually contained
caoutchote, A month later Harrles
tested our synthetic material with
his ozone method, and by this means
was able to establish that our heat
polymerized lsoprene was veritable
india rubber™

Dr. Hofmann frankly admits tha!
should the extensive rubber planta-
tions cultivated under English direc
tion In the Malay Archipelago meet
expectations synthetlie rubber will not
be so necesdary In supplying at a
thore reasonable rate the present
market. However, he says that the
synthesist has so adjusted conditions
that he can compete with his ware in
price and quality with the natursl
product,

Theasands upon thousands of ez
periments have thus been brought to
a crystallizged knowledge which makes
it pussible and practicable to embark
upon the manufacture of rubber syn-
thetically from avallable cheap mate
rials
east bave been developlug over &
period of fully thirty-five years, and
in A sonse they have the start of the
artificial product In & quantitative
estimate, but this advantage will not
continue If the chemist manufacturer
ean make rubber synthetically as
choaply as Dr, Hofmann predicts,

In 1910 and 1911 the werld produe-
tlon of indla rubber reached a total
of about 80,000 tons and the world
consumption of eaoutchouo was in the
neighborhood of 705,000 tona Filgur
ing the cost of thia rubber at an aver-
age of §1 a pound the total value of
the production reaches $160,000,000,

Synthetie rubber, it Is belleved,
would make it possible to widen the
field of application of rubber. Make
shifts and substitutes of one sort or
another are now used in many direc
tions, becauss natural rubber is too
expensive. Therefore, the publie is
interested in the artificial produet
first because it will add stability to
the price of the rubber from trees, and
pext it will make it possible to apply
it in many ways now prohibited by
price and the relatively limited out
put of plantations and the wild
growth,

Whether the basic isoprene be made
from a starchy substance after the
English process or from a product of
coal, as Dr. Hoffmann has chosen,
there will be Immense quantities of
by-products which will be a part of
the systems employed in making im0~
prors and in converting it Into coun:
terpart caoutchouc in either case. It
would be flnancially prohibitive to
peglect these by-products In concen-
trating upon the manufacture of arti
ficial rubber.

Dr. Hoffmann says that if 26 per
cent of artificial rubber could be pro-
duced from every pound of basic mate-
rial, then a factory turning out halt
a million pounds a day would require
2,000,000 pounds of the mother sub-
stance, three-quarters of which would
accumulate every twenty-four hours in
the form of by-products. This givea
an idea of what the chemist-manufac-
turer has before him, even though the
secret of synthetic rubber has been
solved. With characteristic thorough-
ness, the Germans are working away
at this end of the question.

So far as is known the German
synthetic rubber has met all the ex-
acting tests and analyses of other
German chemists. On the other hand,
it is said that the English artificial
rubber is not chemically identical in
its atomic makeup with natural caout-
chouc, and the critics declare that this

artificial substitute will not meet all |

of the requirements. It seems that
the artificial rubber contains one
atom of carbon less than nature’s
caoutchoue, and whether or not this

difference will prove vital either
once or later in the employment of
the synthetic substance has yet to be
established,
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Summer School.

Particularly significant s the
growth of summer schools In the
Carolinas, where the movement start.
ed comparatively late. At the Unl-
versity of North Carollna there was
an attendance of 450 this year, just
doulile last year's enrollment. At the
normal school at Greensboro, North
Carolina, a sesslon of elght weeks was
held, the first in the history of the
institution, and 200 enthusiastic teach-
ers were In attendance. At thg sum-
mer sesslon of the Winthrop Normal
College, Rock Hill, South Carolina,
particular attantion was paid to prob-
lems of industrial education and rural
schools, and men of national promi
nence participated In the work

Growth Attached to It.

“You've been sleeping in the tele-
phone booth, 1 believe,”
manager of the summer hotel.

u‘ve.lu

*} can give you a billiard table now,
it you like."

“No; I'll stick to the booth. I rath-
er like the room. [t isn't large, but
it's coay."

The plantations in the far

eald the

INTFRNATIONAL
SUNDAY SCHOOL

LESSON

(By E. O. BELLERS, Director of Evening
Departmeont, The Moody Bible Institute,
| Chicago.)

LESSON FOR SEPT. 22
' FEEDING THE FIVE THOUSAND,

———

LERSON TEXT-Mark 6:20-44,

GOLDEN TEXT-"Josus sald unte
them, 1 am the bread of life."-—-Johna 6:36

This parable marks the high level
| of the year of popularity in the life of
|our Lord. It I8 such an important
| mirncle as to be the only one recorded
| by all four gospel writers,
The returning disciplea (v. 30) are

.I arged by the Master to come with him

Into a desert place that they might
' rest, and also that he might comfort
| thelr hearts over the death of John

the Baptist. “They had no lelsure.”

Jesus knew the need and also the
| proper uso of lelsure. But the multl
| tude would not grant this and flocked
to his retreat in the desert. They saw
and followed that they might listen
to his graclous words or behold some
new wonder, but Jesus alsb saw and
ministered, v. 24. Carlisle sald he saw
In England “forty mlilllons, mostly
fools.” Not so with Jesus. - He saw
and was moved, not with sarcasm, but
with compassion, which compassion
took a tangable form of service. It is
Interesting to note in verse 34 that the
compaseion of Jesus led him first of
all to teach. It is better to teach &
man how to help himself than to help
the man. We also Infer from this
verse that the soul of a man is of
more value than his body. It is not

| enough, however, to say, “God bless

| you, be Ted and warm,” when A man
Is hungry. So it I8 that Jesus listened
to his diciples when they saw the
physical need of the multitude,

A QGreat Task.

Bt. John tells us In this connection
of the conversation with Philip. Phik
ip lived in Bethsalda near by, yet to
feed this multitude was for him too
great a task, even with his knowledge
of the resources at hand, John 6:56-7.
Yet we need not be surprised at Phil
Ip's slowness of faith. Moses in like
manner was onca nonplussed how to
feed six thousand in the wilderness,
{ see Num, 11:21-23, It 18 not so much
as to how great the need nor how lit-
tle we possess, but rather is the little
given to God.
| Another disciple, Andrew, who had
discovered the Saviour unto Peter, dis-
covers as though in desperation a boy
whose mother had thoughtfully pro-
vided him with a lunch consisting of
five barley biscults and two small
drieg herring (John 6:9), at least that
much remained. K It is a great com-
mentary upon the tide of Interest at
this time that this boy should not
bave eaten his lunch, for a boy's hun-
ger ia proverblal. It seems as though
Jesus emphasizes the helplessness of
the diciples in order that he may show
his power., His command, “give ye
them,” (v. 37) teaches us that we are
to give such ns we have, not look to
others, nor do our charity by proxy.
Prov, 11:24, 25.

Agaln the Saviour asks his disciples
to ece (v. 28) as though he would
teach them the boundless resources of
his kingdom, Gilve what you have and
bhe will bless and increase it to the
supplying of the needs of the multl-
tude. The secret of success was when
he took the loaves and “looking up"
for God also saw on that day, and
blesseq it

We need to observe the systematle
procedure. The people seated or re-
clining upon the ground in ranks or
by companies, The Master blessing
and breaking the boy's cakes and giv-
Ing first to the dlsciples, for God only
works such miracles through human
agencles, and then giving to the peo-
ple. The result of this systematic pro-
sedure was that “all did eat” and
lurther, they were satisfied, v, 42. Not
slone, however, was there Divine or-
der and lavishness, but there was
sconomy and thrift as well, for Jesus
gave careful directions as to the frag-
ments, The lavishness is shown by
lhe fact that the baskets Into which

|
|
|
|
\

¢ | the fragments were gathered were

| sach large enough in which to sleep.
Living Bread,

The conversation process was 8
stinging rebuke to the improvident
| prientals, and to the present day prodl-
| gals of that wonderful bounty with

which God has blessed our land.
| God gives to us that we may use,
| Joy dles unless it is shared. Jesus,

the llving bread (John 6:48) will satis-

fy hunger, and life, as bread, gener

ntes in the human body heat, energy,
| vitality, power, etc, 50 he would feed
| the hungry souls of mankind,. We
| have at hand the Word; It ia for lack
| of it that men die in the deepest sense
of that word,

The poverty and perplexity of the
digeiples In his presence and the pres.
ence of this great need is being re
peated over and over today and yet it
ls absurd. We have mot enough to
leed the multitude, Our few loaves of
| amusements, mental activities, ete,

priate in thls connection:
Back of the loaf |s the snowy flour,
And back of the flour the mill,
And back of the mill is the wheat and
the shower '
And the sun, and the Father's will

YOUNG WIFE
SAVED FROM
HOSPITAL

Tells How Sick She Was And

U Sanduaky,Ohfo. —**Three years
ago

was married and went to house-
. keeping. 1 was not

feeling well and

could hardly dras

T

4

tor told me to go to & hospital. I did
not like that idea very well, so, when I
saw your ent in a paper, I
wrote to you for advice, and have done as
mtoldm 1 bave taken Lydia E.

kham’s Vegetable Compound and
Liver Pills, and now I have my health.

“If sick and ailing women would only
know enough to take medicine, they
mldmul " — Mre. BENJ. H. STANS-
(l]:f‘ﬂ'. te 6, Box 18, Upper Sandusky,

0.

If you have mysterious pains, irregu-
larity, backache, extreme nervousness,
Inflammation, ulceration or lnces
ment, don’t wait too long, but try
E. Pinkham's Vegetable Compound
Lydis E. Pinkham’s

and herba, has been the standard remedy

for female ills, and such unquestionable'
:;l mon‘ynmm”mﬁovdl.

th
this famous remedy and should give
mhmmm

FOREIGN BELIEFS ARE QUEER

Spanish Wedding ls Ruined if One
Person Appears Entirely In Black
—fBome Other Bigne.

In Spain the wedding is spolled it
one of the guests appears entirely In
black, or if the bride looks Into a
mirror after orange blossoms and vefl

are fast in her headdreas.

When a person’s hair ends split, it's
taken by the superstitious for a sign
that she s either a witch or has been
bewitched. As blond halr splits more
readily than dark halr, all witches,
spirits and sorceresses have blond of
red halr, according to popular bellef
Likewise, according to the standard of
art,

On the marriage there is oftem
much good-natursd rivalry betweea
the groom and the bride In the Slav
countries as to who shall blow out
the candle, for the person who does
will be “first to dle.” It is imposible
to trace the origin of this superstition,
yet it prevails in aristocratic soclety
as well as In the peasant's hut, even
as like this, that “to insure the life
and health of the children” the wom-
an must ocoupy the right side of the
bed. In addition, she must not smoke
before her forty-fifth year,

There {8 a superstition in this coun-
try and many others against burning
a broom. The bud of birch broom is
fised In southern Germany as a pre
ventive against erysipelas. These
buds, a pleco of yellow wax and some
other articles are enclosed In a plnk
silk bag, secured with red silk and
worn on the back of the neck. The
person must change his shirt every
Friday.

The Status.
“] see this prospect of a strapless
street car Is still hanging on.”
“So sre the passengers.”

A man must draw the line some
where, but the chanoces are he will get
on the other side of it later,

, RIGHT HOME
Doctor Recommends Postum from Pen
sonal Test.

No one Is better able to realize &l
injurious action of caffelne—the drug
in coffee—on the heart, than the doo=
tor. Tea is just as harmful as coffes
:n{eauu it, too, contains the drug caf-

eine,

When the doctor himself has been
relleved by simply leaving off cofles
and using Postum, he can refer with
full conviction to his own case,

A Mo, physiclan prescribes Postum
for many of his patients because he
was benefited by it. He says:

“l wish to add my testimony in re-
gard to that excellent preparation—
Postum, 1 bave had functional or
nervous heart trouble for over 18
years, and a part of the time was un-
able to attend to my business,

*“l was a moderate user of coffes and
did not think drinking it hurt me. But
on stopping it and using Postum In-
stead, my heart has got all right, and
I ascribe it to the change from coffes
to Postum.

“l am preseribing it now in cases of
sickneas, especlally when coffes does
not agree, or affects the heart, nerves
or stomach, /

“When made right it has a much :
ter flavor than coffee, and is & ¥l

will not feed them, but when we break | sustainer of the system. I shall con-
unto them the Living Bread they have | tinue to recommend it to our people,
enough and to spare. The words of |

and I have my own case to refer to.*

the late Maltble Babeock are appro- | Name given by Postum Co,, Battle
Creck, Mich. Read the little book,
“The Road to Wellville,” In pkgs.
“There’s a reason.”

Ever read the abave letter? A new
S SFiuiee. ‘irin, 'Mad il of nemia
| mtevest.

rae, of buman
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