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were charged into horizontal furnaces, rolled direct 
in 13 passes, 3¥!. minutes from first blooming to the 
finishing pass. The hot rails were sawed ¥!. inch 
longer than for present practice, and spaced 6 inches 
apart on the hot beds, and turned after recalescence 
of the head. 

Five hundred thousand tons of rails of that char
acter were made, with the exception that for the 100-
pound sections the carbon was raised 5 to 10 points 
and the manganese about 10 points higher than for 
the SO-pound rails. To date only 18 specimens are 
known to have developed what may be termed split 
heads, or "piped rails," as generally understood by the 
latter term. 

The rails from the ingots were lettered "A" for the 
top rail, "B" for the second' rail and "C" for the 
third. These letters can be found in the tracks, and 
as would be' expected, the "A" rails have a larger 
percentage of impurities than the "B" or "C" rails. 
They wear faster, developing� more surface defects, 
and at. several points upon the road, under heavy 
traffic, after 10 and 12 years' service, have become 
practically worn out for main line traffic, while the 
"B" and "C" rails are still good. 

... ' . 

RAlIISAY'S DISCOVERY OF THE DEGRADATION OF 

COPPER TO LITHIUM. 

Sir William Ramsay has recently made an announce
ment which, coming from so high a source, must be 
treated with respect and which, if borne out, must 
rank with his famous discovery of the transformation 
of radium emanation into helium. He states that 
after long experimenting with the effect of various 
combinations brought into contact with radium emana· 
tion, he has observed that copper compounds are 
transmuted or "degraded," in his own words, to 
lithium. After a solution of copper phosphate has 
been treated with the emanation and the copper then 
removed, the spectrum of the residue exhibits the 
red line of lithium. According to newspaper inter· 
views, the· experiment has been repeated so often 
with so many precautions,' both with copper nitrate 
and copper sulphate, that there can be no doubt of the 
correctness of the observation. Other nitrates were 
experimented with and no lithium line was observed, 
nor was it possible to obtain the lithium line before 
the solution of copper phosphate was brought intG' 
contact with the emanation. According to Sir William, 
the only conclusion to be drawn· from these observa
tions is that the copper acted upon by the emanation 
has been degraded to the first member' of the group 
of elements to which it belongs, namely lithium. A 
full report will be made at the end of August, in the 
Transactions of the Chemical Society, and until that 
report is published, it is inadvisable, and in1eed 
impossible, to discuss with any degree of thoroughness 
a discovery which, if substantiated, must certainly be 
regarded as one of the most brilliant chemical revela
tions of this radio-active age. 

••••• 

THE STORY OF AN ANCIENT MINE. 

BY HERBERT w. HORWILL. M.A. 

The modern graduate of a technical school who has 
specialized in mining would probably be able to give 
a satisfactory list of the most important recent publi
cations on his own subject. It is not so certain that he 
would be ready with an answer to the question: What 
is the earliest recorded description of mining opera
tions in the literature of the ancient wbrld? He would 
naturally excuse his ignorance by the plea that the 
scientific portions of the ancient classics are of no prac
tical service to-day, and that, such as they are, they 
belong properly to the domain of the philologist or the 
antiquarian. As it happens, the passage in question 
does not occur in a technical book or indeed in an 
out-of-the-way and obsolete volume at all,. but in a 
poetical composition which is easily accessible, which 
is still' read by a large number of persons, mid which 
is supposed to be more or less familiar to every ma_n 
possessing a fair general education-the Book of Job. 

The fact that this most interesting passage is so little 
known is largely due to the obscurity of its transla
tion in the Authorized Version. One might easily read 
through the twenty-eighth chapter of Job in that ver
sion without the least idea that it contained a detailed 
account of the processes by which the miner earns his 
livelihood. The first two verses, it is true, point to 
something of the kind, but at the third the writer ap
pears to diverge into a not too intelligible panegyric 
of Divine omnipotence as shown especially in floods 
and earthquakes. Turn to the Revised Version, and 
the puzzle at once becomes a picture. ,From the first 
verse to the eleventh inclusive we are now able to 
follow an exact description of the methods employed 
by the ancient miner, and still pursued in the main 
wherever there is discovered a. deposit worth working. 

The key to the whole interpretation is in the mean
ing of the word "he" in the third verse. In the old 
"ersion it appeared to denote God; the Revisers apply 
it to man. Accordingly, the passage refers not to 
Divinp omnipotence but to human enterprise. "Man," 
we read, "setteth an end to darkness, and searcheth 

Scientific American 

out to the furthest bound the stones of thick darkness 
and of the shadow of death." Here we see the miner 
with his lantern bringing light into a region hitherto 
sealed from man's gaze and searching not only near 
the surface, but, as "stones of thick darkness" seems to 
indicate, the very gloomiest recesse

c
s of the earth's 

interior. 
"He breaketh open a shaft away from where men 

sojourn; they are forgotten of the foot that passeth by; 
they hang afar from men, they swing to and fro." 
This is severely scientific, but it is poetical also. As 
Dr. Samuel Cox has said, the writer brings out, in a 
few deft strokes, "the pathos of the miner's life and 
occupation-its peril, its loneliness, its remoteness even 
from those who stand nearest to it." The ancient 
poet had probably in his imagination the-wilderness of 
Arabia Petrrea, but the same feature of distance from 
crowded cities has usually been a characteristic of the 
beginnings, at any rate, of a great mine, whether in 
California, or in Nevada, or in Australia. And even if 
it is not so utterly remote from human habitation, the 
casual passenger goes on his way ignorant or oblivious 
of the burrowing far beneath his feet, where the miner 
"hangs" or "swings" at his work, having been lowered 
to the desired spot by some primitive cross-bar slung 
between ropes or chains. 

The picture is now relieved by a suggestive parallel. 
The earth, on its surface as well as in its recesses, 
contributes to the welfare of man and supplies it sphere 
for his industry. "As for the earth, out of it cometh 
bread: and underneath it is turned up as it were by 
fire." Man, the wprker and magician, both cultivates 
the soil that it may yield 'him his food, and pierces far 
below in quest of its hidden treasure. The second 

Iclause of the verse is generally interpreted as a refer, 
ence to the Egyptian method of removing ore by "fire 
setting," i. e., by lighting a fire at the base of the rock 
to be removed so that the heat might split the harder 
portions and make cracks in which a chisel or pick 
could be inserted. The value of the miner's finds is 
next indicated. "The stones thereof are the place of 
sapphires, and it hath dust of gold," or, as the mar
ginal rendering gives it, "he winneth lumps of gold." 

There follows a graphic contrast between the bound
less ingenuity of man and the limited sagacity of tlie 
brute. "That path"-the road which the miner hews 
out for himself-"no bird of prey knoweth, neither 
hath the falcon's eye seen it: the proud beasts have 
not trodden it, nor hath the fierce lion passed thereby." 
Man's detection of the secret gems of the earth is 
keener than the acutest predatory instinct of hawk or 
vulture. His strength in pursuit of his spoil excels 
that of the tyrants of the jungle or the forest. For "he 
putteth forth his hand up� the flinty rock; he over
turneth the mountains by the roots." 

The last phase of the description reminds us of the 
cleverness of the underground explorer in preserving 
himself and his operations from disaster, and of the 
persistent thoroughness of his investigation. "He cut
teth out channels among the rocks; and his eye seeth 
every precious thing. He bindeth the streams that 
they trickle not (Heb., from weeping); and the thing 
that is hid bringeth he forth to light." The miner is 
here depicted as using mechanical expedients for pre
venting leakage through the roofs or walls of the pas
sages in which he works, and as cutting canals to drain 
away water that may have percolated through. An 
alternative explanation of "he bindeth the streams 
from weeping" is that a reference is intended to the 
damming up of the waters in the river while the aurif
erous alluvial gravel is dug out. In either case the 

·result is that nothing escapes his scrutiny, and that his 
energy and skill are rewarded by the discovery of the 
riches he seeks. 

The whole passage is thus a striking poetical repre
sentation of the art of mining as practised in early 
times, and, except for the absence. of elaborate ma
chinery and powerful explosives, as still carried on 
to-day. And it is a picture with·a purpose-to impress 
us with the wonders wrought by human enterprise so 
far exceeding the utmost marvels of animal instinct. 
As we read further on in the chapter, we find that this 
exulting tribute to the· achievements of man is intro
duced into the poem that it may emphasize the limita
tions of even his intelligence. The close of the above 
description is immediately followed by the question: 
"But where shall wisdom be found? And where is the 
place of understanding?" There are some darknesses 
of which man cannot make an end; some priceless 
treasures that batHe �lVen his research. Wisdom and 
understanding, of far greater worth than rubies, are 
neither to be purchased by the gold the miner discov
ers, nor are they to be attained by the exercise of his 
most penetrating ingenuity. 

The date of the book in which this remarkable pas
sage occurs is by no means a settled question among 
Biblical scholars. The traditional view which ascribed 
its authorship to Moses is now generally abandoned. 
The majority of modern critics place it somewhere be
tween the seventh and the fourt.l l)entury B. C., so it 
may be accepted as of a sufficiently remote period to 
make its description of the mine one of the earliest, if 
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not absolutely the earliest, to be found in any litera
ture. The four metals mentioned in the beginning of 
the chapter-silver, gold, iron, and brass (or rather 
copper, as a more exact translation would render it)
are those which were discovered and worked in the 
first ages of which we have a record. It is thought that 
the wrHer of this book was best acquainted with the 
mining operations of the Egyptians, who worked gold 
and silver mines in upper Egypt, and copper and tur
quoise mines in Arabia Petrrea or the Sinaitic penin
sula. There were no mines in Palestine itself, which 
explains the fact th;:tt this is the only reference to them 
in the Old Testament. The Egyptian copper mines in 
the Sinaitic mountains are known to have been carried 
on successfully as far back as the times of the early 
Pharaohs. Shafts, slag-heaps, smelting-places, and 
other distinct relics of the working of these mines may 
be seen to this day in some of the "wadis," or channels 
of dried watercourses. Many of them appear to be in 
the same condition in which they were left by the 
Egyptian workmen four or five thousand years ago; 
"the very marks of their tools," it is said, "being so 
fresh and sharp in that pure' dry atmosphere, that 
more than one traveler has felt, while looking at them, 
as though the men had but knocked off work for a 
spell and might come back to it at any moment." 

• • • 

SCIENCE NOTES. 

There is something about a holly hedge that cllal
lenges the destructive instinct in mankind. John 
Evelyn, the diarist, had o:l\e of the finest in England 
in the grounds of his home at Deptford, and Peter the 
Great ruined it' for him. -:rnat extraordinary czar, 
when he came to the docks to learn shipbuilding, took 
a tenancy of Evelyn's house. Whenever he felt in need 
of relaxation he sat down in a wheelbarrow and caus
ed a servant to charge with it at the holly hedge as 
hard as he could go. Also he cut up Evelyn's fine 
lawn most terribly by "leeping and shewing of trik
kes" with his suite. Altogether, he did not do the 
house or garden any good. But the owner could get 
no adequate compensation. 

There is a passage in Pliny that is usually cited as 
evidence that something akin to spectacles must have 
been in use at least in his time. He relates that the 
Emperor Nero used a precious stone which he calls 
"smaradgus," generally translated "emerald," through 
which he was accustomed to gaze on the gladiatorial 
combats; or rather, this is what he seems to say. 
There is, however, little doubt that Dr. Magnus, the 
latest author to examine the passage critically, is 
right in holding that it means no more than that the 
emperor was in the habit of gazing upon an emerald 
which he used to carry with him for the purpose of 
resting his eyes when they became tired looking upon 
shows that were interesting to him. This' view is 
rendered the more probable from the belief of anti
quity that greeh has a restful effect upon the eyesight. 

M. De Morgan, the eminent French archreologist 
who has been carrying on excavations at Susa within 
recent years, made a communication to the Academie 
des Inscriptions et Belles-Lettres upon the results of 
the excavations which were undertaken from 1906 to 
1907. Some important finds were made in the recent 
excavations at Susa. Among the objects which were 
found, we may mention especially a statue of alabas
ter which dates from a period about 4,000 B. C. It 
represents the king Manichtusu, and is claimed to be 
one of the oldest statues found in Asia. At the same 
meeting M. De Morgan showed a number of speci
mens of a very handsome variety of pottery which 
comes from about the same epoch as the statue. He 
is of the opinion that this pottery, together with the 
prehistoric pottery of Egypt, is the ancestor of the 
ceramic art In the Mediterranean region. 

Some experiments have been made by A. Blanc, a 
German physicist, upon the decomposition of radio- • 

thorium. The previous work of Hahn upon radio
thorium taken fro!ll the miIieral thoriante, showed a 
diminution of activity, but did not give the rate at 

,which this takes place. The author made his tests 
upon a preparation which showed an activity- 3,000 
times as great as the same weight of hydrate of thor
ium. There were no traces of radium in this com
pound. It was obtained from the Echaillon deposits 
by Dr. Angelucci. Measuring the loss of activity from 
day to day for 251 days, he finds that after a first 
rapid diminution, the rate becomes nearly proportional 
to the time. On the 251st day it had reached 71.4 per 
cent of the normal value. He estimates that an atom 
of this substance has a duration of 1,064 days, and 
that half the atoms will be decomposed in 737 days. 
It is thus found to be the radio-active body for which 
the activity falls to one half in the greatest time. 
Polonium, or F-radium, which seemed to have the 
greatest value, shows a period of 143, days to read half 
the figure for the activity. The author shows besides 
that the substance radio-thorium is actually a product 
of the transformation of thorium_for otherwise we 
could not explain the constant activity of salt of this 
body. This opinion is upheld by other scientists. 
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