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CHAPTER XXXVIIL

.&ppﬁ-}l.ﬂ-;m of Gutta-Fercha aa an Imuhﬁm—-bimerjr of Gutis-Tercha, ita
Natire, Qiialities, and Chemieal Properties.

APPLICATION OF GUTTA-PERCHA A8 AN INSULATION.

Avw efforts to insnlate telegraph wires for submarine and sub-
terranean lines proved ineffective until the introduction of gntta-
Elamha, a substance of peeuliar growth as hereinafter desoribed.

do not p to determine when it was first applied to tele
graphing, En the year 1347 a mannfactory of gatta-percha
for the insnlation of telegraph wires was established in Brook-
lyn, New-York, by Mr, Samuel T, Armsirong, whoe had ascer-
tained that the substanee was a non-condnetor of electricity.
Tmmediately following this seientifie fact, machinery was made
for the application of gutta-percha to telegraph wires, and a
trial of the same was made across the Hudson river in 1845
It was eminently suocessfnl, and at the time Mr. Armstrong
was so sangnine of the perfection of the insulation, that he
published, in the New-York Journal of Commerce in 1845, a
proposition to insulate and lay a telegraph cable across the At-
lantie Ovean for the sum of $3,5m,go?3,

Binee that time sub-agueous conduetors have been very
greatly improved, and minds of great power are still at work
for the perfection of submarine telegraphy.

The mannfacture of gutta-percha as an insulation was comn-
menced in England about the same tinie as it was in America,
and the establishment in London, under the direction of Messrs,
Statham & Co., has done wonders in the progress of the
art. They have from the beginning exhibited a degree of
enterprise not surpassed by any others in the art of telegraph-
ing.  To London and New-York manufactaries the t&lﬁgrnpiic
world s greatly indebied for the degree of perfection now
enjoyed in the use of gutta-percha.
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(Mher establishments for the manufaeture of gntia percha
have been conducted at Berlin, Prussia, and at 8t. Petershurg,
Rnssia, but the two most prominent are those of Messrs, Stat-
ham & Co., in London, and Mr, Samuel O, Bishop of New-
York., If is peenliarly fortunate that the telegraph enterprise
has as promoters gentlemen of such sterling worth.

[ Leaf amd Feuit of the Guitn-Perebs Tree.)
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GUTTA-PERCHA, ITE MECOVERY, OQUALITIES, CHEMICAL PROPERTIES.

Gutta-percha—the Malayan term given to a conerefe jnice
taken from the [sonandra guttn tree—is indigenous to all the
islands of the Indian Archipelago, and especially to the Ma-
tayan peninsala, Borneo, -Ceylon, and their neighborhoods,
where are fonnd immense forests of the tree, yielding this prod-
uet in great abundance,  Its finit containg a eoncrete edible
oil, which is nsed by the patives with their food. The gutia
(or juice) circonlates between the bark and the wood of the
tree, in veins whose course is distinetly marked by black longi-
tndinal lines. 'The patives were originally in the habit of
felling the tree when they required a supply, but have heen
tanght by experiencs that the juice can be obtained by entting
notehes gt intervals in the trank, and save the life of the tree
for future tappings, as our maples for snovessive years yield
their sap to the sugar manufacturers, The jnice consolidates
in a few mioutes after it is colleeted, when it is formed by
hand into compact oblong masses of from seven to twelve or
eighteen inches in length by four to six inches in thickness,
and these, when properly dried, are what is known as the gutta-
percha of eommerce.

It is but a few years sinee the knowledge of the existence of
this duetile seeretion dawned upon the world. D, Mantgom-
erie, an assistant surgeon ai Singapore, observed in the pos-
gession of a native the handle of a wood-chopper of such singu-
lar material that it awakened his attention, and on inguiry
and examination he fonnd it to have besn made of the juice of
this stranee tree—becsming plastic whon di in hot water,
and wharige eald reg&mingnaitg original sti.ﬂ'rl)ﬁ:;l and rigidity,
Within this brief periad the exndations of these depse forests
have assumed, in America and England, innumerable forms,
It is singzular indeed that there should eirenlate in the veins of
the primeval foresis of Malacea and the neighboring isles, a
sap or juice so long a stranger to the eivilized world, Juﬁmging
sueh extraordinary virtues, and, in =0 short a period of time,
entering so largely and vartously into the service of man, and
destined to become hiz servant in a greafer variety of forms
than any other material yet discovered.

The gutta-percha of commerce is of a light brown eolor,
exhibiting a El:m:-ua ap ce, much like the inner Mt[ii];ﬁ
of white cak bark, iz without elasticity, When puri
of its woody and earthy substance, it becomes hard like hormn,
and is extremely tenacious, indeed its tenacity is wonderful,

Mr. Bursiall, of Birmingham, referring to some experiments
tosting the strength of tubes composed of this material, says:
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“The tubes were three teurths ineh bore, the material one
eighth thick. They were tested by the Water Company's
proving pump, with its regular load of 250 pounds to the
square inch ; afferward we added weight up to 337 pounds,
and I wished to have gone to 500 but the [g?er of the valve
wonld bear no more weight; we were unable to burst the
pipe.  Another gentleman, Mr. Andrew Robertson, of Stirling,
says: “lam of opinion that no other material is so well fitted
fire the above purposes” (extinguishing fires and watering the
streets in dry weather) * as guita-percha; for, althongh our
pressure is perhaps the greatest in the kingdom, being upward
of 440 feet, not the slightest effect conld be discovered on the
tube or joints, while the same pressure. on our leather hose
sends the rivets in all directions”

The applieation of heat to this erude material makes it soft
and plastie, and in a temperature of about 200 degrees it be-
comes quite duetile, when it is eapable of being moulded into
any desired shape, which it will retain when cool. It can be
dissolved by sulphuret of carbon, or chlovoform, or if im-
mersed for a time in spirits of turpentine, It is repellant of
and completely unaffected by cold wafer, but is softened and
made adhesive by warm water. Itis a o non-conductor of heat
and electricity ; is proof against alkalies and acids, being only
affected by the solphurie or nitric in a highly concentrated
state ; while the most powerful acetic, hydrofluorie or muriatic
acids or chlorine have no perceptible eflect npon its strneture
or eapabilities, This gum has qualities entirely differing from
the India-rubber. It cannot be worn out. It can be melted
and remelted, and repeaiedly remonlded without changing its
properties for manufacture or losing its virtue, It is lighier than
rubber, of finer groin, and possesses certaimmeepellant proper-
ties unknown to that material, and is extremely tough. It
disregaris frost and displays remarkable aconstic qualities,

In iis crude state gntta-percha has no resemblance what-
ever to India-rabber in appearance, nor are its chemical or
mechanieal properties the same, nor does the tree from which
it e taken helong to the same botanical family, or grow in the
same latitudes or =oll ; yet, from the fact that it conld be dis-
solved and wrought into water-proof wares, many have inelined
to the beliel that the two materials are identically or nearly
the same,

. *l?ruttaapamha when lmmersed in boiling water, contracts in
ulk.

Indin-rubber when immersed in boiling water, expands and
increases in bulk.
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Grutta-percha juice isof a dark brown color, and consolidates
in a few minutes after exuding {rom the tree, when 1t becomes
about as hard as wood.

India-rnbber sap is perfectly white, and of about the con-
sistency of thick cream; when it coagulates it gives from four
to six parts water out of ten; it may be kept like milk, and
is frequently drank by the natives,

Giatta-percha first ireated with water, aleohol and ether,
and then dissolved in spirits of tnrpentine and precipitated,
yiells a snbstance consistent with the common propertics of
gutta-percha,

India-riubber similarly treated results in & substanee resem-
bling in appearance mum-arabic.

Gutta-percha by distillation yields fifty-seven and two thirds
per cent. of volatile matier,

India-rubber by the same process yields eighty-five and three
fourths per cent,

Gratta-percha in its crude state, or in combination with other
materials, may be heated and reheated to the consisteney of
thin paste, without injury to ifs future manufacture.

Tndin-rubhber, if but onee treated in the same manner, will
be destroyed and unfit for future use,

Gutta-percha is not decomposed by fatty substances; one
application of it is for oil vessels.

India-rubber is soon decomposed by coming in contact with
fatty substances,

Gratta-percha is a non-condunetor of eold, heat, and electricity,
and in its natural state is non-elastie, and with hittle or no
Hexibility.

India-rubber is a conductor of heat, cold, and electricity,
highly elastic and flexible.

The specific gravity of gutta-percha is much less than that
of India-rabber, in proporiion as one hondred of gutta-percha
is o one hnndred and fifty of India-rubber.

Chemists who have analyzed them vary a litile as o their
chemical proportions, but all agree that the chemical properties
and mechanical action of gutta-percha and India-rubber are
g0 entirely distinet and dissimilar, that they should never be
classed under the same head, chemically or mechanically any
more than commercially.

M. Arppe, a celebrated German chemist, says gutta-percha
differs in ecomposition from caoutchone, and that the products
of dry distillation of guita-percha are different from those of
eaoutchone, He considers gutta-percha to be a mixtare of
six resins, which have been formed from a earb-hydrogen.



