
plates which covered the projection (a low ornamental rail. 
ing surrounds the cap). Having reached the top, the other 
attachments became easy. The man Robinson, and another 
rigger to handle the rope, aided by one or two men, when a 
pull was requ:led, performed alone all the labors of the task. 
They came to the Spring Garden Works at about 10 A. M.; 
and in less than two hours (before 12 M. ) the column had 
been climbed, and the ladder was sent down.-Joumal of 
the Franklin Institute. 

. � .... 

NEW YORK ACADEIIY OF SCIENCES. 
At a recent regular weekly meeting of this society. held 

at 64 Madison avenue, the folloWing papers were read: 
ON DETERMINATIONS OF SPECIFIC GRAVITY BY THE ARABI-

ANS IN THE XII CENTURY, 

by Professor H. C. Bolton, Ph. D. In this very interesting 
paper, the author gave various extra�ts from a book written 

by Al-Kharzini, about the year 1121. This remarkable 
book, called" The Book of the Balance of Wis­
dom," was first translated, in part, by the Rus­
sian minister, Khanikoff, into French, and after­
words translated into English and edited by the 
American Oriental Society. The perfect famili­
arity of these ancients with the methods of deter­
mining specific gravities, and the accuracy of their 
results, as shown by tables given in the work, 
and which Dr. Bolton copied on the board, are 
quite surprising. Al-Kharzini tells the story of 
Archimedes and the crown (see page 351. volume 
XXXIV, ScIENTIFIC AMERICAN), with some slight 
errors and discrepancies. Dr. Bolton quoted from 
Vitruvius the correct version of this well known 
but usually distorted anecdote. It seems beyond 
question that Archimedes solved the problem by 
filling a vase to the brim with water, immersing 
a ball of gold, one of silver, and the crown, suc­
cessively, measuring each time the quantity of 
water displaced, or necessary to fill the vessel af­
ter the ball was removed. 

The accompanying engravings are reproduced 
from Al-Kharzini's book. Fig. 1 he calls the con­
ical vessel of Abu-r-Raihan; it differs but little 
from the specific gravity bottle of today. Fig. 2 
shows the graduations on the hydrometer of Pap­
pus, a Greek who lived in the fourth century. It 
resembles a Gay-Lussac hydrometer. Fig. a he 
calles the balance of Archimedes. It has two pans, 
a for gold, b for silver, and c, the counterpoise. 
Fig. 4 represents the " balance of wbdom." It 
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has five scale pans, t"o aerial and one aquatic ; a is the 
means of suspension, c tongue, d two checks, f and g air 
bowls, i winged bowJ, m ring to suspend the bowls, h aqua­
tic bowl, l counterpoise. The use and design of the ladder­
like piece at the center is unknown. He seems to have 
known that the air had weight, and care was taken to meas­
ure density at a standard temperature, after careful purifi­
cation. Not only does Al-Kharzini give the density of met­
als. alloys, and liquids, but also of soluble bodies, like tabie 
salt, with great accuracy. He also gives the density of mer­
cury, but remarks that it is not a metal, but the mother of 
metals, as sulphur is their father. Al-Kharzini also describes 
a balance for leveling land, and another for weighing time, 
and it is probable that temperature was likewise detemIined 
by the balance. 

Professor B. N. Martin made some remarks on 

A CHANGE OF THE EARTH'S AXIS AT THE CLOSE OF THE 

TERTIARY, 

referring to Mr. C. B. Warring's paper on this subject and 
expressing his favorable opinion of that gentleman's view 
of the cause of the great climatic changes in that time. Dr. 
Newberry dissented from Mr. Warren's opinion, and gave 
his reasons for so doing, also referring to the fact that there 
were probably glaciers in the Perlllian and other periods. 

-----_ ...... 

On the Manufacture of" Black Ink. 

By the term ink, we understand a liquid mixture with 
which we can write and draw upon paper. The qualities 
demanded of a good ink are that it shall flow well but not 
too freely from the pen,shall fix itself properly to the paper, 
without, however, blotting or spreading, and preserve its 
own color permanently. 

There are in existence at the present time an innumerable 
quantity of recipes for the manufacture of black inks, and 
yet we hear the general complaint either that the ink is too 
pale when written, and therefore injures the eyes when used 
continuously, or that when the writing gets old it fades or 
turns brown. James Stark, a Scottish chemist, has pre­
pared about 230 kinds of black ink, and found,as he express­
es it, only one to be rec.>mmended, namely, an ink made from 
myrobalanen. 

The cause of black wnting turning pale, and disappearing 
entirely when it gets old, is to be found in the iron it con­
tains, in so far as the iron is changed to a higher oxide and 
is precipitated. Ink made with nutgalls is a special case of 
this kind; it is in a continual state of decomposition; when 
this process is ended, the ink in a short time becomes use­
less. Fl'ee sulphuric acid retards this rapid and complete 
destruction, hence sulphate of indigo is added. 

A decoction of gall nuts contains tannic acid; this com­
bines with protoxide of iron to fOmI a tannate (proto-tannate 
of iron), which is colorless, but very greedy for oxygen, and 
strives to change itself into the sesquioxide salt. Finally 
the tannic acid changes into gallic acid, and a black proto­
gallate of iron is formed. At last, when all the tannic acid in 
the proto-tannate of iron is converted into gallic acid, it con-

",itutifi, �mtri'nu. 
tinues to absorb oxygen and forms the tannate of the proto­
sesquioxide of iron, which separates as a shiny precipitate. 
The sediment in the ink is continually growing thicker, and 
of course it can no longer be used. 

In the manufacture of ink, any substance containing tan­
nin may be used in connection with the iron salts, such as 
galls, tannin, divi divi, myrobalanen, extract of nut shells, 
etc. Black inks are also made of logwood and iron salts on 
the one hand. and neutral chromate of potash on the other. 
Alizarine ink consists of protoxide of iron and indigo solu­
tion; it generally has a bluish green color, and afterwards 
darkens beautifully; the more acid the ink contains, the 
slower this takes place. Slightly acid inks scarcely percep­
tibly attack steel pens, but spoil sooner, with the fOmIation 
of a blue-black precipitate. They are usually and best pre­
pared with madder, gall nuts, indigo carmine, and acetate or 
pyrolignate of iron. 

It did not lie in the province of the above few lines to 

.••. =-:, 

ARABIAN PHYSICAL APP ARATUH, A. D. 1121. 

present a selection of the best ink recipes. but only to ex' 
plain the phenomena which appear in the use of black inkl!. 
If such a recipe is introduced in the following description 
of its method of preparation, we only do it under the con­
viction that we meet the wishes of many of our readers by 
giving one that has been tested by years of experience, and 
which involves the least cost. 

When black ink is made in large quantities, it is well to 
let it become clean in large barrels and afterwards put it into 
bottles and inkstands. Ii is believed that in this wayan ar­
ticle is obtained which is less exposed to mold. To avoid 
this unpleasant feature, a small quantity of corrosive subli­
mate, or a few drops of carbolic acid, or some broken cloves, 
may be put into the ink. 

Numerous experiments have shown that no salt of iron 
and no iron preparation equals the proto-sulphate of iron 
(the green vitriol of commerce) in the manufacture of ink, 
and also t!lat the admixture of a salt of the sesquioxide, for 
instance the nitrate or chlorides, although it improves the 
color of the ink at first, renders it less durable. The most 
permanent of the common inks are those made of gall nuts, 
with green vitriol and gum arabic. The proper proportions 
of these constituents for the production of such a durable 
black ink are the following: Two lbs. bruised Aleppo gall 
nuts are digested in 2 quarts alcohol at a temperature of 
1040 to 140° Fah.; when about half of the spirits has evap­
orated, S quarts water are added; it is well stirred and 
strained through linen cloth. To the clear solution are add­
ed 80zs. glycerin and 8 ozs. of gum arabic with 1 lb. sul­
phate of iron dissolved in water. This mixture is thoroughly 
stirred from time to time for a few days, allowed to set 
tle, and then put into well stoppered bottles for preserva­
tion. 

Care should be taken to avoid the addition of too much 
sulphate of iron, as otherwise the ink soon turns yellow. 

An ink prepared according to these directions will resist 
the action of light and air at least 12 months without suffer­
ing the slightest change of color. If this ink could be com­
pletely protected against precipitation of gallate of iron, 
we should have a perfectly permanent ink, retaining its 
beauty. The addition of sugar as well as of logwood de­
creases these properties.-Victor Socla, in Polytechnischea 
Notizblatt. 

Formation of" Anthracite Coal. 

A correspondent writes : The Supplement to the SUIEN­
TIFlC AMERICAN, No. 17, April 12, contains an article from 
the Sll61w,ndoah Herald, giving an account of the formation 
of anthracite coal from apparently pure spring water in a 
pipe used for draining tha Indian ridge shaft of the Phila­
delphia and Reading Coal and Iron Company. It appears 
this coal forms in about four months by exposure to the air, 
thus scattering to the winds all the geological theories that 
coal takes thousands of years and heavy pressure to form it. 
We recommend this discovery to the notice of the authors 
of "The Recent Origin of Man," and " Light &6 a Motive 
Power. "-London Mining Journal. 
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How the Wind Koe. throulrh Brick Wall •• 

Mr. A. Cluss, in a letter to the American Arcltitect and 
Building News, gives a description of Professor Pettenkof­
er's experiment on the porosity of brick walls, as published 
with the" Records of the Royal Academy in Munich." 

Pettenkofer caused to be erected, upon a cast iron plate, a 
section of wall two feet high, two and a half feet long, and 
twelve inches thick (the bricks he used were twelve inches 
long). It was put up with bricks carefully laid in lime mor­
tar. After the brickwork was thoroughly seasoned, the two 
faces of the walls. containing five square feet each, were 
plastered with a floated brown finishing coat. This being 
well dried, the edges were pargetted with plaster of Paris. 
Time was again given for evaporation, when the plaster of 
Paris was overlaid with a coating of wax, oil, and resin. 
Next, metal plat.es with flanges turned over the edges were 
cemented to both faces of the wall, firmly clamped, and 
screwed tight. In this manner the rims and margins of the 

metal plates were fitted and secured to the wall, 
the whole being airtight, while there remained 
thin layers of the air inside the margins, be' 
tween the faces of the wall and the metal plates. 
Both metal plates had holes in their centers, of 
one third of an inch in diameter, and to these 
short tubes were soldered. If air was impelled 
through the tube attached to one metal plate, it 
had to penetrate the wall before it could be dis­
charged through the tube of the opposite metal 
plate. The neat area of each metal plate, facing 
the air cushion between it and the wall, was 
three and a half square feet. A lighted candle 
was placed directly in front of the open tube on 
one side, and, by blowing in the open tube on 
the opposite side, the air would pass through the 
wall, and extinguish the light, without an�' 
trouble whatever. The current of air had, of 
course, much more velocity in the tubes thhn in 
the wall, since the exposed area of the wall was 
2,860 times larger than the area of the tubes. 
Assuming that a light wind of ten feet velocity 
per second had acted on the open tube, this ve­
locity, though much diminished within the po­
rous wall, would regain its original speed when 
passing through the other tube, and no doul>t 
suffice to extinguish the light. Supposing the 
solid particles of bricks and mortar occupied 
three fourths, and the pores one fourth part of 
the exposed surface, the air would have moved 
-�� or 715 times slower in the wall than in the 

tube, and a velocity of ten feet would have been reduced 
to about -flo of a foot. Now, our nerves being insensiblo 
to a motion in the air of one foot and over, it is clear that 
a motion of seventy times less speed will go on without our 
being aware of it. 

It will be very easy for the institutes of technology or 
others to repeat this, and make similar experiments Witll 
various facing materials, and observe these phenomena, of 
supreme importance for a clear understanding of llygienic 
problems met by the practising architect. 

4 U •• 

South Pall Settle •. 

Captain J. B. Eads, who is building the jetties at the 
mouth of the Mississippi, has become involved in an unfor­
tunate and unnecessary dispute with Major Howell of the 
United States Engineers, who was,with General Humphreys, 
one of the advocates of the Fort St. Philip Canal The grant 
obtained by Captain Eads from the government (one of the 
least objectionable that ever passed through Congress) stipu 
lates that nothing is to be paid him unless he succeeds in 
securing twenty feet of water through the South Pass to 
the Gulf within the specified time. Now, Captain Eads de­
clares that the work is going on in the most encouraging 
manner, that he has already got sixteen feet, so that the 
largest coasting steamers have been sent to sea over the 
bar, on which scarcely eight feet of water could be found 
last year. Major Howell, on the other hand, aeclares in a 
published letter that there are only twelve feet of water at 
the South Pass, that the nucleus of a new bar exists in front 
of the jetties, that a shoal is making out to this nucleus, and 
in short the jetties are doing no good. Against 1111 this 
Captain Ends brings certificates from his engineers that Ma­
jor Howell's statements are unfounded, and he protests 
against his enterprise being embarrassed by officers having 
no immediate connection with the work, and has written a 
letter to the Secretary of War, begging that any further in­
terference on the partof such officers be prevented, and that 
instructioll!! be i!!sued, to tlle inspecting officer Iluthurizeu by 
the Jetty Act, to furnish him directly with any information 
as to the result of the work he may need, and that he be or­
dered to report to the Secretary of War instead of to the 
Chief of Engineers. Whether this is desirable or not we do 
not know; but it is certainly a great mistake to allow engi­
neer officers in the employment of General Humphreys, who 
is known to have no faith in the jetty system, to write let­
ters to the newspapers ridiculing the experiment when the 
department of the service to which they belong stands in a 
judicial attitude to the undertaking. This, at any rate, 
ought to be stopped .-Tlte Nation. 
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HARD GLASS.-We shall never, we fear, hear an end of 
new methods for hardening glass. R. Mensel, of Geiers­
thaI, uses as a tempering bath a weak solution of glycerin 
and mucilaginous or gummy substances, such as a decoc­
tion of linseed. The glass is tempered while still on the 
pipe, and is then put into a moderately heated oven. The 
inventor puts great stress on the propertietl of the temper. 
ing bath. 
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