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Almost the nrst thing that strikes the scientific economist, any smell during several months, after which time an exam· 
when gazing upward in admiration at one or other of the ination showed that nothing of the animal remained but the 
numerous electric lights now being �troduced in our streets, bones and a small portion of the skin. To the large excess 
is tbe extremely small percentage of the light really utilized of oxygen over the nitrogen in the atmosphere, which, ac· 
for achieving the purpose intended, viz. , the effective light· cording to the above table, was absorbed by the charcoal, 
ing of the streets and thoroughfares. Somewhat more than and which thus rendered harmless the noxious vapors given 
one·half of the light e mitted is totally lost, a fact scurcely off by the c!lrcass as they were being absorbed, is doubtless 
requisite to be pointed out to any one acquainted with the owing the fact above stated and the further fact of the char· 
rudiments of optical science, &eeing that all light that passes coal never becoming saturated. 

O. D.MUNN. A. E. BEACH. 

TERMS FOR THE SCIENTIFIC AMERICAN. 

One copy, one year postage Included ......... .................. ....... $3 20 
One copy, six months, posta/l:e included .......................... ,., 1 60 

upward into space rather than in the direction· into which it A reader of the SCIENTIFIC AMERICAN who has been try· 
is required must, for that requirement, be assumed to have ing certain experiments on the value of charcoal as a con· 
no existence. The nfty per cent passing upward and out· venient means of storing oxygen, reports favorably as to the 
ward is not more metaphorically than literally in nubibu8. results. In a box or case containing one cubic foot of char· 
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The value of reflectors for projecting light in any required coal, may be stored, without mechanical compression, a little 
path is well reco�nized by all, but the proper application of over nine cubic feet of oxygen, representing a mechanical 
the principles of reflection and diffusion appears in a large pressure of a hundred and twenty.six pounds on the square 
measure to be lost sight of. Divested of the reflectors or inch. From thil store thus preserved the oxygen can be 
refractors to which they owe their efficiency, of what value drawn by a small hand pump. 
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would be the lamp in the lighthouse, at the pier· head, or From the fact of the charcoal absorbing oxygen in so 
affixed to that of the railway locomotive? much greater proportion than nitrogen, we have here a 
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A parabolic reflector is that which utilizes to the greatest means of utilizing its discriminative powers of selection in 
extent the light emanating from any lamp; but owing to the obtaining unlimited supplies of oxygen from the atmo· 
very perfection of this form it is quite unserviceable in aid· ' sphere, which contains nitrogen five times in excess of its 
ing street illumination, the conditions of which «emand oxygen, or twenty per cent; whereas by the eeparating or 
something entirely different from those subserved hy that per. selective powers of the charcoal the mixed gases capable of 
fect reflector. What is wanted is radiation rather than reo being extracted from it contain over sixty per cent of oxy
flection in the optical sense of the term. A reflector is a pol· gen. It only suffices to withdraw this now highly oxygen
ished surface, any one part of which reflects light from a ized air into auother vessel of charcoal, by the further ex· 
radiant according to the law of the angle of incidence being posure to which the proportion of oxygen will be increased 
equal to that of reflection; a radiator, on the contrary, to a still greater extent. This indicates a most feasible 
possesses a surface from which is emitted in every direction means by whieh atmospheric air can be decomposed in such 
the light that falls upon it. A silveredglass or polished me· a way as to provide a cheap supply of oxygen. 

The SCIE\'TIFIC AM Im,lCAN Exnort Edition has a large guaranteed circu
lation In all commercial places tbroughout the world. Address ill Ul'I.N & 
CO.,37 l'ark l-tow, New York. 

tallic surface represents the former; a type of the latter One cannot readily recognize the fact, which is neverthe· 
being a sheet of white cardboard, a surface of porcelain, or less true, that the condensing power of charcoal as applied 
of silver deposited upon ground glass. Un silvered ground to ammonia is equal to what would be obtained by subject· 
glass, translucent porcelain, or even a sheet of tissue paper, ing this gas to a pressure of nearly one thousand two hun-
placed in f ront of a light, also act as radiators. dred and sixty pounds on the square inch. 
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IV-hat is required to render perfect our system of street 
illumination by electric lamps is that all the light which is now 
lost by passing upward shall, by means of a bright radiating 
surface of a tolerably large area, be arrested and projected 
downward in the direction where it is really required. Di·  
mension in the radiator is of importance, inasmuch as this 
forms a condition of softness and diffusiveness of the light. 
From several experiments which have heen tried on a small 
scale, it is believed that a valuable mean s for utilizing in 
the most efficient manner the light from the electric lamp is 
to have erected over and at no great distance from it a nearly 
flat circular plate of coarsely ground glass coated with silver, 
according to the manner recently described in the SCIEN
TIFIC AMERICAN. The ground surface should be farthest 
from the light, and the deposit of silver protec ted nrst by a 
coating of varnish and atterward by a casing of thin metal. 
This insures the reflecting surface against becoming im· 
paired by atmospheric or other deleterious influences. But 
it is also an essential part of this radiating" reflector" that 
it be surrounded by a deep edge, also of silvered glass, bev
eled outward in such a degree as to prevent any rays from 
passing out in a horizontal direction (that is, jf the electric 
lamp be erected high overhead), but so as to arrest and dif
fuse them downward, which, by a proper selection of the 
angle at which the bevel is given to the edge, can be done so 
as to cause the greatest benefit to be recei ved by those parts 
at a distance away from the lamp. 

In such cases where it is desirable to hide the light itself 
from the eye this may be done in the best manner by the in
terposHion of a plate of ground glass, which, of all (,ther 
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ELECTRIC SIGNALS FOR THE NEW YORK ELEVATED 

RAILWAYS. 

A series of utterly inexcusable accidents have occurred on 
the elevated railways of this city, for which reasonable men 
will, we think, hold the companies responsible. It is easy 
to make a show of shifting this responsibility upon em
ployes; but, so long as the companies persist in running 
these roads without providing electric signals, and all the 
other safety appliances used on our railroads, the recurrence 
of collisions, derailment at misplaced switches, etc., may 
certainly he expected. 

The neglect to provide electric Rignals is all the more cul
pable when the coml'aratively small outlay required to sup
ply them is considered. 

The theory that accidents can he avoided on a double
track road when trains on the same track run all in one di· 
rection, has been over and a gain disproved by facts, and 
though the list of accidents has, as yet, resulted in little loss 
of life and small personal injury, this has been due rather to 
It fortunate concurrence of circumstances than to anything 
else. 

Steps should be taken to compel the companies to provide 
every known means for securing the salety of the many 
thousands of people who daily trust their lives upon the 
elevated railways. The holders of these monopolies �hould 
be made to feel the full weight of public opinion till they 
yield to all reasonable demands for the public safety. 

Suitable legislation, which we do not believe they could 
successfull y  obstruct or defeat, should be at once begun to 
compel what they do not seem disposed to voluntarily per· 
form. 

GAS IN STEEL AND GLASS MAKING. 

A few years ago every maker of crucible steel in the city 
of Pittsburg surrounded his frail pots of clay and plumbago 
with coke, the direct heat from this fuel melting the metal. 
To�day finds every one of these furnaces discarded, and the 
regenerative Siemens gas furnace has supplanted the coke 
burning ones. As a consequence, instead of two beats, five 
or even six heats are obtained from each crucible, while the 
saving in fuel is a notable item. The gas producing furnace 
is fed with a grade of bituminous coal which ill many caseR 
can be had for the hauling. Such in brief is an outline of 
the results attained in the use of gas in sleel making. 

Very recently a glass manufacturer of Pittsburg has, with 
remarkable success, adopted gaB as a fuel in the converting 
of a "batch" of ingredients into molten glass, and his little 
furnace is an object of t he deepest interest to the glass mak
ers of Pittsburg and elsewhere. The glass melting furnace 
of the present is in principle that of the furnace of a century 
ago, a towering mass of refractory briCk, holding at its base 
a collect ion of costly an d fragile "pots," con taining usually 
2,000 poundB of molten glass each, these pots being exposed 
to the direct heat of burning coal beneath. The extreme 
tenderness of these pots, their liability to deposit their costly 
contents into the ash pit, their first cost, about $50, and the 
care necessary in preserving them from budden lowering of 
t.emperature are a few only of the objections that have always 
existed in the orthodox form of furnace. In tbe best of 
these a pound of melted glass produced for a pound of coal 
burned is considered extremely good results and the fir�t 
cost of such a furnace is $6,000. On the other hand, the 
new gas burning furnace costs $500, and in it every day there 
is melted It 6,000 pound batch with 1,000 pounds of ., nut" 
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rated in the films: and as theRe in turn radiate such light, coal in 12 hours_after lighting the fires, against 24 to 36 
it follows that they will  complete the imperfect exposure hours in the old furnace. 
set up in the bromide by the direct action of theJight. 

liquid to be examined is placed in a vessel, the sides of which 
are composed of quartz, which is one of the few purely 
transparent substances. If one part, by weight, of the col· 
oring matter known as anthracene is mixed with fifty million 
times its weight of alcohol the presence of the color may be 
detected by a gelatine plate photograph taken as aoove, 
which will show the characteristic bands of tbe absorbed 
rays pertaining to anthracene. 

The new or "open tank" glass furnace is built of fire· 
This reasoning has been found correct, and the result at brick. and is of the subjoined modest proportions. The 

present stands that plates have been prepared havmg such ., tank," holding 6,000 pounds of glass, is 7 by 5 by 2 feet. 
exceeding sensitiveness as to be well impressed by what Mr. Across one end of this space, and separated from it by a fire 
Henderson designates "the flash uf a match. " wall is the furnace or fire box. This is simply a fireplace, 

Phosphorescent sulphides may easily be prepared by heat-80 i�ches square, furnished wth grate bars, and not differ-
f f b f . th ing the carbonate 0 lime, 0 arytes, 0 strunna, or 0 er ino- in appearance from the ordinary furnace under a steam 

carbonate found most suitable, in a covered crucible with boller. To this fire box is led air from a rotary blower. This 
Af h '  t 

.. � ... 

ELECTRO-METALLURG Y. 
half its weight of sulphur. ter an our s exposure 0 nnds its way to the grate bars and through flues in the sur· 
heat the preparalion is complete and phosphori are ob. 

SILVER DEPOSITS. 

rounding wall. In the latter instance this air becomes in- tained which, upon being briefly exposed to light and then tensely hot before escaping through suitable openings and 
withdrawn into a dark room, will be seen to glow brightly, mingling with the products of the burning coal. So mingled, 

,the color of the light emitted depending upon the nature air, smoke, and gases blend in a flame of intense heat, and 
of the carbonate originally selected. following the draught pour over the fire wall and down upon 

This application of a well recognized fact in phospho. the tank, converting the" batch" into molten glass in the 
rescence is so novel, and calculated to be of so milch use, time stated. It should be added that the. old style furnace, 
that we have no doubt its progress toward development with its great mass of brickwork, reqUires two weeks of 

'11 b 'd I . . d th k'll d WI e rapl . continuous firing to make ready for me hng, an at s I e 
I 

______ ._ ... , ..... ,_._----
labor, "teasing," is necessary to properly preserve the pots A DESCRIPTION OF CAUCASIAN .PETROLEUM. 
from uodue heat or cold. I It has been known for years, if not for centuries, that com. 

The new furnace is the invention of MI'. Thomas Atter· bustible gases escaped from the earth at Baku, in the Cau
bury, of Pittsburg, and an inspection of the operation of the casus, yet no one seems to have suspected that Baku was 
gas furnace warrants the supposition that the days of the destined to become as famous for its oil springs as our own 
old style and time honored furnace are numbered. Pennsylvania. Recently, however, the production of Cau. 

.. I • , • cas ian petroleum has been such as to interfere with the sale 
TREES IN CITIES. of American petroleum in Russia. Two of the foremost 

An interesting paper has been recently read by Dr. chemists of St. Petersburg, Messrs. Beilstein and Kurbatow, 
Phene at Edinburgh on the benefits to .be derived from plant- have subjected this oil to a critical examination, wbich is 
ing trees in dlies. Among the beneficial results to be at· given in full in the Berichte of the German Chemical 
tained are, he Slated, the relief to the optic nerve through. Society. 
the eye resting on objects of agreen color. Just that which I The peculiarity of this petroleum from Baku consists of 
is effected by the use of green 01' blne glasses in strengthen- ; its high specific gravity as compared with American petro
ioO' and sustainino the power of sight, is attained, or, at any Ileum of the same boiling point. For a loog time this 
ra�e, milch aided,

'" 
by the presence of green in nature; and in fact caused the consumers to be mistrustful of their own oil. 

streets the only melhod to procure this result is by planting Wilm and Biel, however, proved that the Russian oil gave 
trees. It was pointed out by the author that wherever op· ten per cent more light than the American, and Diel also 
portunit.y exists nature provides green and blue (the latter found that the illuminating oil even of tbis high gravity,:as 
being the same color minus the presence of yellow), and drawn up the wick to the flame more easily than the Ameri. 
that as the absence of color produces snow blindness, and can oil. Since that time the public prejudice has disap' 
in tropical calms, where the ocean presents ouly a white re- peared, and the importation of American oil into Russia has 
flected ligbt from a uniform glassy surface, reduced opti- as good as ceased entirely. The high gravity of Caucasian 
cal power soon follows a IGng continuance of the absence of oils is taken advantage of by the manufacturers of lubricatblue color, which becomes immediately apparent on motion ing oil. and at present a lubricator with a gravity of 0'940 is 
of the waves. made without adding any solid substance, which has already 

So in the streets, to the occnpants of houses having a. found extensive use in Europe. 
northern aspect, the glare of the reflected light is injurious; I The oils examined by Beililtein and Kurbatow was the 
bilt the effect would be much modified by the coolness to first distillate obtained by a careful distillation of crude oil. 
the eye produced by the green 0 f trees. In ancient surgery, I Although they submitted it to fractional distillation nine 
persons having weak or declining sight were advised to look times with the aid of Glinsky's dephlegmator, they did not 
at the emerald. In the old style of building, the streets I succeed in obtaining any products with constant boiling 
being narrow, were both cooler, from the sun not being points. That which boiled below 176' Fah. bad a specific 
able to penetrate them with direct rays, and less subject to I gravity of 0'717, While American petroleum of like boiling lIoxious exhalations from the scouring and purifying effects I point had a specific gravity of only 0'669. The portion dis
of the searching air to which the narrow streets were sub· ! tilling over between 2000 and 212' had a density of 0'748, 
ject, so that while there was no space for trees there was I the American of 0'699. At first they were inclined to 
also less necessity. Wide streets. on the contmry, are hotter, I attribute this to the admixture of hydrocarbons of the aro
and require the shade of trees to cool them; and, as in the I matic series like benzol, C.H.; toluol, CTHs, etc. On shak
case of London, which had so far done without trees in its: ing it with fuming sulphuric acid they were unable to 
streets, it was pointed out that not only are modern streets' detect a trace of any aromatic hydrocarbon. An ultimate 
compulsorily wide, but that the enormous increase in me- analysis of that boiling about 185' corresponded nearly with 
tropolitao buildings render every sanitary question one of the formula C,H,., while the American oil of 2050 to 212' is 
importance; and the chemical properties of trees as shown nearly C1H18, showing that the Caucasian petroleum ispoorer by experiment give them an important standing, irrespeclive in hydrogen than the American. Yet it does not consist ()f ornament or the pleasure they produce. Some of Dr. ,of homologues of ethylen (c.H.), because bromine did not act Phene's experiments on this subject have extended over a ,upon it until heated, when hydrobromic acid was copiously 
period of thirty years, and he it was who first tried the, evolved, shOwing that substitution had not taken place. A 
planting of trees in the streets of London. Since tbe reading. farther study of these products convinced these investigators 
of a former paper by him at Manchester, wherein the im- ; that they Were dealing with the hydrogen addition products 
portance of the subject was pointed out, a number of streets I of aromatic hydrocarbons, such as hexahydrobenzol C,H", 
in wealthy localities have been planted, and even Trafalgar I hexahydrotoluol C1R,.. The graphic formula of tbe former 
Square, in the heart of the metropolis. is given below: 
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For electro-silver plating the double salt of silver and po· 
tassium cyanide is almost universally employed. Tile baths 
are used eitber bot or cold. The latter method is generally 
adopted for articles which require great solidity. The bot 
process is used for small articles, and is preferable for steel, 
iron, zinc, lead, and tin, which have been previously electro
coppered. The hot baths are generally kept in enameled 
cast iron kettles and the articles are eitber suspended or • • moved constantly about in them. A somewhat energetlC 
current is needed, especially when the articles are moved 
about in order to operate rapidly. A gray or black deposit 
indicates too strong a current, and when the surface becomes 
covered with bubbles of gas the same thing is indicattd. 
The anodes are plates of silver or heavy silver foil. The 
wooden tanks for the cold baths are similar to those used in 
plating with copper and nickel, but should be very 
thoroughly coated on the inside with gutta-percba. 

THE BATH. 

Water (.oft) ........ .... . . .... . . . . . . . . .. . . .. .  _ .. . . . . .  1 gaUon. 

Cyanide of potaBSium (pure) . . .. . . . . . . . . . . .... . . . . . . 8 ounce •• 
Nitrate of silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5)4 .. 

Dissolve the nitrate of silver in a sufficient quantity of 
pure water (soft), and add to it graduaily, with constant stir
ring, hydrocyanic (prussic) acid until all the silver has been 
precipitated as cyanide, which may be known by the forma
tion of no cloud in a portion of the clear liquid when a drop 
of the acid is added to- it-avoid adding an excess of the 
acid. Throw the precipitate upon a fine cotton cloth filter, 
and as the liquid runs through wash the precipitate on the 
cloth several times with pure water. Dissolve the cyanide 
of potassium in the water, and stir in the cya?ide of silver 
carefully removed from the cloth. If it does not dissolve 
in the liquid entirely, add more cyanide of potassium until 
it does, stirring continuaiiy. Let the impurities settle, and 
the bath is ready for me. Many electroplaters use a prelimi
nary or silver" whitening" bath, which is the same compo· 
sition, but contains less silver, more cyanide, and is worked 
with a somewhat stronger current. 

The cleaned article in some cases is first dipped for a few 
moments io a solution of nitrate of mercury, one ounce in 
one gallon of water, and then in the whitening bath for a few 
minutes, and after brushing is transferred to the silver bath 
proper. 

The vessels containing the cold balh are sufficiently high 
to allow about four inches of liquid abuve the immersed ob· 
i3cts, whose distance from the bottom and sides should be 
nearly the same to give a regular deposit of metal at both 
ends of the object. 

The upper ledge of the trough carries two brass rods all 
afl)und which do not touch one another, one above the 
other, �o that other metallic rods placed tfflnsversely will 
rest upon tbe higher or lower series of rods only. The upper 
rods are connected with the zinc, the lower with tbe caruon 
or copper end of the battery, or with the corresponding poles 
of the dynamo'electric machine. The tmnsverse rods rest· 
ing upon the lower set support the silver anodes; those rest· 
ing on the upper set, the work. The work suspended from 
an upper transverse is placed so as to face two anodes IlUS
pended from two lower transverse rods. 

As the lower layers of the bath are apt to become denser 
(richer) than the upper, it is often necessary to reverse the 
articles during the operation to obtain a perfectly uniform 
thickness of deposit. For the same purpose small articles 
should be kept in motion as much as possible. 

The deposit is finer and denser if obtained with a weak 
battery and long exposure than if a strong cnrrent is em
ployed. A sufficient quantity of silver may be deposited in 
three or four hours, but it will be of much fincr quftlity and 
more easily burnished if the work is left in the bath for 
twelve or fifteen hours with a few cells of battery. 

The property possessed by certain metallic snlphides and 
other phosphorescent bodies of absorbing light when ex
posed to its influence, and giving out the same when brought 
into a darkened room, haR long been known to scientists, 
but it is only quite lately that efforts have been made to 
utilize such properties. Of these, the mORt striking con
sisted in spreading a sulphide of this nature upon a flat 
tablet and exposing it to strong light for a few seconds 
under an ordinary photographic negative. Upon remov
ing the tablet thus impressed into a dark room, the pic 
ture on it will be found to be glowing in quite a myste
rious and wonderful manner, and it will continue for 
some minutes to radiate the light which it absorbed. 
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A very unusual circumstance for a petroleum was the action 
of nitri� acid (sp. gr. 1'38). When boiled until red fumes 
ceased the acid liquid contained acetic and succinic acids; 
the oily portion contained a liquid boiling at 4l0' to 4200 
Fah., and baving the formula, C.HuNO,. This may be 
either a nitrous etber, or a true nitro-compound, a very sur
prising fact in petroleums. 

When the articles, especially coppered iron, etc., have ac
quired u coherent film uf silver, they are sometimes removed 
from ihe bath and thoroughly scratch-brushed, cleansed in 
alcohol, or preferably in a hot silvering bath, tbence again 
passed through the mercurial solution and finished in the 
cold plating batb. 

It has occurred- to an ingenious physicist, A. L. Hen
derson, to mix one of the most sensitive of these phos
phorescent metallic sulphides with the bromide of silver, 
now so generally employed in the preparation of photo
graphic dry plates, and, after emulsifying this mixture with 
gelatine, spreading it upun the surface of glass plates, and 
treating the same as ordinary ones except in so far as re
gards the exposure, which must be momentary. He ap
pears to have reasoned io this way: With even the briefest 
exposure capable of being given, a certain modicum of 
chanO'e will be produced on the sensitive bromide of sil
ver, 

°
although manifestly such as will be incapable of 

yielding a properly developed imap:e. But tbe lip:ht also 
falls upon the atoms of the phosphorescent powder incorpo. 

The different petroleum wells of the Cauca�us yield oil of 
varying composition, according to their situations. Those 
examined came from the wells of Messrs. Von Benkendorff. 
Others will soon be examined by the same persons. 

October 8. 1880. B. B. 
. ' .. . 

Chemical Research by Means of Photography, 
By the use of the electrical spark and a photographic appa

ratus the presence of very minute quantities of certain sub
stances in certain liquids may be readily detected. The 
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The first scratch-brushing, which is not alway� necessary, 
obviates the tendency of certain alloys to assume a crystal
line appearance and corrects the imperfections of the cleans· 
ing in process. 

Should the anodes become black during the passage of the 
current the solution contains too little cyanide. In this the 
deposit is adherent, but too slow; and the bath loses more 
silver than it can gain from tbe anodes. 

If the anodes remain white during the passage of the cur· 
rent the bath contains an excess of cyanide, and the deposit 
does not properly adhere; correct by adding cyanide of silo 
ver until it dissolves with difficulty. 

When in good working' order the anodes present a gray 
appearance while the current is passing, becoming white 
when circuit is broken. 
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