
INTERESTING CORRESPONDENCE. 
e 

GUTTA-PERCHA THlJ: BEST INSULATOR FOR 

SUBMARI:-lE TELEGRAPHS. 

Ml>s!!Rs. EDITORS:-Allow me to correct a portion of 
the article published in your issue of the 18th ult. in 
regard to the cause of the failure of the Atlantic tele­
graph. 

In your remarks you state that" seve,ral papers on 
the sul:tiect have been read before the British Associa­
tion for the Advancement of Science, by some of the 
nblest and most experienced electricians in the kingdom, 
and it seems to be the general opinion that gutta-percha 

is absolutely worthless for this purpose, while india-rub­
ber, from experiments extending over twenty years, 
promises to answer every requirement." This is a 
broad assertion; and in regard to any practical tests 
having been made, of a satisfactory character, with 
india_rubber as au insulator fOf submarine conductors, 
I would thank you, or any of the scientific contributors 
to the British A�sociation, to name a single instance in 
which india-rubber has been used with success for a sub­
marine telegraph line of any length, so as to warran� 
the statement, " from experiments extending over 
twenty years, that india-rubber promises to answer Cjery 
reqnirement." On the contrary, it is known by those 
engaged in the manufacture of the article that sulphur, 
in combination with metallic bases, is necessarily used 
in the preparation of india.rubber, for the purpose of 
hardcnin>( and giving a proper consistency to the gum; 
this process is known as the vulcanizing or hardening 
process; therefore any material or compound having a 
metu/lic base must be a very imperfect inslllation for sub­
marine telegraph lines . 

I am fully aware, however, that, in the preparation of 
indht-rubber for telegraph lines, silex has been p roposed 
to form a solid compound; this, however, is too imper­
fect. an insulation for submarine lines, as it stands much 
higher as a cond \lctor than other cleetrics used in the 
vulcanizinf.' process, and which have been found defect­
ive, therefore the usc of silex 01' ground glass will not 
improve the l'Ubber insulation. 

As to the usc of gutta-percha as an insnlation for sub­
marine lines, we have the experience of the hest electri­
cians a nd telegraph engiueers in this country an,l in 
Europe that there is no defect in pure gatta-percha, 
when properly prepared for the purpose, but that the de­
fects in lollg lines arc to be attributed, not to the insula­
tion, but to the wire reta ining or becoming saturated 
with the voltaic current during the working of the tele­
graph apparatus. 

In regard to the �ts made with gutta-percha, it is 
well kuolVn that within the last ten years gut l a-percha 
has been universally used as the only "eliable insulator 

for submarine telegraphs; th�refore it is no longer an 
experiment, but a reality, as may be seen from the suc­
cessful working of the following-named submarinll lines: 

Dover to C'llais, Danish Baltic Sea, Dover and Ostend, 
England and Holland, IIolyhead and Liverpool, Irish 
Channel, Mediterranean, and o ther lines recently laid 
by Ellropeans; and if any better evidence of the perfect 

insulation of gutta-percha is required, I beg leave to refer 
you to the submtuine line laid across the mack Sea by 
the British government during the Climean war-the 
cond uctor used for the purpose bei ng a small cappel' 
wire, 150 miles in length, covered with three coats of 
gutta-percha, and protected at the shore ends, from 
abrasion, by a covering of iron wire. This tiny strand 
was used, day and night, during the Crimean war, in 
transmitting the most important dispatches, involving 
the movements and safety of the armies and fleets of 

the allied powers in the Crimea; nnd I have yet to hear 
of a complaint being made against the working of that 
line-therefore I hold that ,the practical use, for the last 

ten !/IHrS, of gutta-percha, clearly proves that it is the 
only material now known as suitable for insulating sub­
marine telegraph wires. 

Now, as you have quoted fOl'eign electricians in the 

hefore-named article, permit me to refer to the same 11y 
making an extract from Bakewell's paper on the electric 
telegraph, published in London in 1859, in which he 
says:-" The use of gutta-pereha as nn insulating cover­
ing for wire has given rise to a new era in telegraphic 
communication. Gutta-percha is an excellent insulator, 
and wire covered with two coatings of that m aterial, 
Itbont one-sixteenth of an inch Mch, is so far protected 
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that 100 miles of it, immersed in water, transmits an 

electric current from a powerful voltaic battery with very 
trifling los8. This perfection in insulation has greatly 
facilitated the establishment of telegraphic communica­
tion between England and the continent. 

"The first attempt to establish a submarine circuit 
between Dover and CalaIs took place on the 28th of 
August, 1850. A single copper wire, about the thick­

ness of a common bell wire, coated thickly with gutta­
pm'clm, was laid across the English channel experiment­
ally, ,vithout any protection. It proved sufficient for 

the transmission of an electric current, and sCl'eral 

message� were sent through it between Dover and Calais; 
.but it was far too feeble to resist the action of the waves, 
and the following day it was cnt throngh by friction 
against the rocks, and the com munication was stopped. 

"The plan afterwards adopted for a permanent sub­
mariue line was to enclose five similar wires in a hollow 
irou cable . The wires were first slightly twisted to pre­
vent them from being broken when stretched. They 
were then covered with hemp yarn to protect the gutta­
perch a from attrition, and thus introdnced into the hol­

low cable of t"isted wire, of which they formed the 
core." 

This cable was bitl on the 17th of October, 1851, and 
has been in successful operation to the present time. 

SA3IL. C. BISHOP. 

181 Broadway, New York, Sept . I, 1860. 

We present the following letters from our correspond­
ents, and shall be pleased to receive any practical Rug­
gestiens which any of our readers may lJave to make in 

regard to any of the statements 01' inquiries contained 
in them. Correspondents send ing such suggestions, how­
ever, will please to particularly comply with the request 
embodied in the note published at the hend of our col: 
umn of "Notes and Queries ": -

PURIFYING NATURAL COAL OIL. 

MESIiRS. EDITORS:-Will you inform me what is the 
process used in refining thellatural oils from the springs, 
in Pennsylvania or any other place, aud what is the 
avera((e cost pel' gallon; also the per-cent age of waste, 
or the amo�lllt of refined oil derivable from a gallon of 
the crude material? How can the strong disagreeable 
odor be extracted f ro m  it? what would be the cost of 
an apparatus, sufficiently extensive to Pll!i�1' and refine 
abollt one thonsands 1(.1110ns pel' day? The process 
nse(1 in refi ning, at the oil wells in Canada, is simple 
distillathn; but this does not in the least destroy the 
ouor. I was told that the waste by distilling was only 
one-eighth. 

J. M. G. 
Port Huron, Mich., August 21, 18C,o. 

[By cOl'responding with Mr. Joseph E. Holmes, of 
Newark, Ohio, our correspondent will obtain informa­
tion respecting tIre price of oil-refining apparatuses. 
We have been informed that 82 per cent of beau tiful oil 
(for illumination) is obtained from the natural coal oil 
of Pennsylvania, and it only undergoes one distillation . 

The peculiar odor of coal oil cannot be destroyed with­

out changing its character. Caustic alkali removes its 
disagreeable odor in a measure, but it impairs its dura­

ble illuminating qualities. A skillful chemist should 

always be employed to snpeIintend the process of oil 
distillation and refining ,-EDs. 

THE POROFlITY OF GLASS. 

MESSRS. EDITORS:-I h ave bad qnite an argument 
with Borne persons of this place, in rel(ard to the porous 
properties of I(lass. A gentleman a sserted that if YOU 
" take a glass bottle and cork it" wire down the c�rk, 
seal it with wax, lower the bottle down into the occau 
and let it remain for a little time, the bottle will, ou 
being hauled up, he found filled with salt water." To 
gve a " clincher " to his argument, he said he had per­
formed the experiment scores of times, Now will you 
have the kindness to inform me as to the truth of such 
a statement. I simply lVant an " official" corroboration 
one side or the other. 

J. F. Jr. 
Columbus, Ga., August 21, lS60. 

COn page 269, Vol. IV. (old series) �IENTIFI� 
AMERICAN, was published an accouut of a series of ex­
periments conducted by Dr. Nel,on, on board the sllip 
Ta1'Olinta, on her vovol(e to California in 1849, to deter­
mine the porosity of glass, by sinking a tube to great 

depths in the ocean. When the tube was corked and 
sealed with wax; salt water universally passed throllgh 
the pores of the wax, but when the tube was hermeti-
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cally sealed by fusing the glass with a spirit lamp, not a 

drop of water found its way into the tube, even when 
sunk to a depth of 89 fathoms. However, there is no 
doubt that glass, 8S well as nil other substances, is 
porous. Water has been pressed through solid gold; 
appearing as a fine dew on the other side. Indeed, it is 
now generally admitted that the particles of matter do 
not touch each other at all. If a solid brllSs ball 
(heated) is p lace d upon a ring which is a very little too 
small to allow the ball to drop through, and the ball be 
afterwards cooled, it will drop through the ring, showing 
that the ball had become s maller. It is said that, if the 
particles of the ball touched each other at the first trial, 
they could not have been brought any closer together, 

and consequently the ball could not l,ave been made 

nny s maller by being cooled. To our mind, the infer­
ence never seemed to follow with strict necessity from 
the premises. If we knew the particles of matter to be 
globular, the conclusion would indeed be inevitable that 
after they were once brought in actnal contact, the body 
composed of them could never become any smaller. 
But, if the pm'ticles arc cylindrical, or of any �hape 
other than the globular, tlley might be in contact in cer­
tain angles or positions, and still the body which was 
composed of them might be reduced in bulk hy a change 
in these positions or angles. Most of our great intel­
lects, howel'er, including such men as Sir John Herschel, 
rl'gard it as demonstrated that, in the most solid sub­
stances, the particles do not touch each othel'.-EDs. 

G ALVANIZED IRON VERSUS LEAD FOR PIPES. 

I\h:SBRS. EDiToRs:-Among the answers to corre­
spondents in your paper of July 28th, I notice one 
which speaks unfavorably of gah'anized iron pipe for 
domestic purpose�. I have been using it ne arly five 
years for conductIng water underground and a suction 
pipe to pumps, but have never ohserved any deleterious 
effects tram its usc. I Imve found it an excellent sub­
stitute for lead pipe in sel'eral instances, one of which I 
will men tion . Severn I years ago, J put a lead suction pipe 
to a pump in a well belonging to one of McKeen & Qninn's 
cotton factories; after it had been in use nearly three 
.vcars, I found it necessary to remOl'e it, when it wus 
fonnd eaten through in several placc3. I then put in II 

g-ah'ani7!Cd iron pipe, which at the present time is appar­
entlyas I(ood as when first put in, nearly three years 
since. I have found that wh .. n lead pipe is used to con­
vey limestone water. it will in n short time bJ eaten 
through, while the gal1'llnized iron l'ipe will not. Will 
you be so kind tIS to let me know through thc columns 
of your paper what arc the objections to its usc? 

W. Y. 
Easton, Pa., August 25, 1860. 

[In the answer published in our" K otes and Queries" 
of July 28th, the deletirous nature of lead or zinc waS 
not alluded to at all. The answer was gil'en with refer­
ence to the usc of galvanized wrought pipe as a substi­
tute for lead when laid under the ground. "Ye Imd 
scen galvanized iron pipe bccome rustv and useless i n a 

\"ery short period, when placed under the ground, when 
lend pipe hal! endured for a great many years. The 
information which our corrcspondent furnishcs respect­
ing the corrosive action of lime-water on lead IJipe is 
very important, because the prevailing opinion is that 
such water 800n forms a crust in lead pipe, that l"'events 
its corrosion and decar.-EDB. 

CONSTRUCTION OF CIDER FILTERS. 

:r.fES8RS. EDITons:-I want to know how to cheaply 
make a capacious cider filter. I have a c ider mill nnd 
numerons neighbors desire to I,ave great quantities of 
eider fil teredo 

A.W. 
North 'White Creek, N. Y. August 25, 1860. 
[Take a square or rOllnd wooden box made of one­

inch pine plank, well braced, three feet in diameter and 
one foot four inches deep. Make it with a bottom per­
forated with numerous one-quarter inch auger holes, m-er 
which should be laid coarse hemp bal(ging. Now fill in 
the box for eight inches, with pieces of charcoal (animal 
charcoal is the best, but it is expensive) about nut size, and 
on the top of this plnce a {our-inch layef of clean washed 
sand, and over all with 1\ coarse hemp bagging, and rou 
have a cheap and good filter. Any number of �uch fil­
ten may be nsed a ccording to the quantity of cider to 
be operated upon, and tho top clllth eRn be frequently 
washed, withontdieturblng the sand and charcoal. Be­
fore running any cider throngh, pass a stream of clear 
water into the filter for fifteen minutes, 80 ns to removlil 
any fine loose particles of the charcoal that othcrwlslil 
would be mixed with the cider.tLED8. 
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