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"rs,and other craft, yet with exceptional provision and capaci- I will first of all give the results uf the testing o f  Argand [I NEW METHOD FOR THE QUANTI'l'A'l'IVE 
ty to allow large ships with the highest masts to pass through burners. 'fhe Argand burner when properly cunstructed is AN ALYSIS OF SILVER. 
up to London Bridge, without stopping for one second the ve- the one best adapted for obtaining the greatest amount of light 
hicular and passenj!er tratlic. My patent bridge, as is seen in from common coal·gas. The air-supply, UpOIl which so much I 'fHE me�hod recently proposed by M. J. Voll�ard is b�sed 
the drawing, has but one approach from each shore. When depends, is most perfectly under contlol in such burners. I �pon tl�e clrc�ms�anc" that soluble sulpho�yalllde combma­
these approaches have extended into the river about one third Argand burners are certainly more expensive in their first cost, t�o,?s Wltl� aCid sllve� 80lutt�ns fun� a white curd:li�e pre­
its width, the roadway splits into two roads, each the same and perhaps are more troublesome to keep in order than fiat- I Clpltate of �ulphocyamd� of slIver . . fhe same preClpltatt; of 
width as the approaches, by easy inclined angles outwardly fiame burners, owing to the occasional breakage of chimneys �u�phocyaDlde of sth'er IS also o�talDe.d when sllv.er sol�tlOn 
extending till they meet midway, thus forming a sort of an- and other causes, but it will be seen that the amount of light IS III the presence of the r�d solutl<?11 01 .sulplwcyamde of Iron, 
gular oval or loop in the largest diameter. I have on each they can produce in comparison with the latter is very great, the color of the latter disappearlll� lllstantaneously . under 
side two openings, practically covered and united by plat- and would soon compensate for their extra cost and the extra the cl�ange. If, therefo!e, a solullOl� of �ulphocyamde of 
jorms, turning on their centres, each opening or closing by trouble of keeping in order, especially in private houses. potasslUm or s.ulp�ocyalllde?f ammolll�un IS added, drop by 
one operation. These openings permit the entrance on the They require the gas to be supplied to them at a uniform ?rop, to an aCid sIlver so\ut1On. to wJ.lCl.l some sulphate. of 
port side of the largest ships that come up the Thames ;·there pressure, otherwise they are liable to smoke when the pressure Iron lias �Iso been added, every drop of �he sulphocyamde 
is also a sufficient width allowed for the length of the ships is increased., and more gas passes through than they can burn. salt solutIOn creates a .blood-;ed cloud, wlncll, �lOwever, dis­
within the .loop. From the central piers on which the turn- They shov.id, therefore, al ways be used with regulators for !1Ppears upon. the so�utlOn bemA" �haken, the lllI xture assum­
tables work t here is extended a platform uniting the two regulating the pressure of the gas. These may be conveniently mg a pure nll}k:whlte color. It IS. only ,,:hen all the slIver 
extremes, so that this platfonn lies with the axis of the river, placed near the supply-meter. has be�n preclpltate�as sulpl�ocya1l1d<; o� slh'er that the color 
dividing the loop i nto halves, furnishing the means of moor- In each of the following tables the first column shows the of the Iron �nd c.va�lde remalDS. If It IS !,�OW�1 how much 
ing the ship a few minutes alongside by mooring-blocks. actual amount of gas consumed per hc:.ur in cubic feet durinO" sulphocyamde salt IS necessary for the preClpltatlOn of a cer­
There are two other platforms running parallel to the chief the experiments; the second gives the illuminating power � tain a�nount �f ail ver, tl!en i� is easy . to ascertain the exact 
platfonn, which keep the ships straight on their road The the j!as consumed expre8sed in standard sperm candles; the quan!lty of sllv:er contmned III � sollltwn. 
vessels return on the opposite, still going port; thus all risk third gives the illuminating power calculated per five cubic TIllS method IS capable of belllg very generallv employed, 
of collision is avoided. The platform will ha"e narrow feet of gas: for it permits of bodies-such as chlorine, bromine, and 
lighters, rising and falling with the tide, thus protecting both ARGANn BuaNERS. 

iodine-being" quickly and surely determined by precipitating 
piers and vessels from injury. As soon as a vessel is about Illuminating them with silver solution of known strengtb, the excess of 
to enter tbe loo.p, the roadway on tl�e side by which it is to Cubic feet Illuminating power per the added silver being til rated back again by means of a so-
enter is closed, and the vehicular and general traffic, by clos- Kiud of burner. of ga� used power 5 cubic feet of 1 ntion of sulphor.yanide salts. Especially for 1 he determina-
ing the gate� (when the.roads divide), is diverted to the oppo-

per our. in caud es. gas per h our. tio.n of the above elements in Orl!anic combination is tlte .new 
. d I . d' I I bl b 'd ' d Sugg·Letheby Standard ... ... 5.0 14.10 1 4.111 process of Volhard to he recommended. The method bas sIte si e; t len Hllme late y t Ie turn-ta e fl ge IS opene , Sugg'o .. London Argand".... 5.0 15.90 1 5.90 

and the vessel enterR the loop, so that wben it is fairly in, t:'ugg's .. Improved London Ar. many advantages over Mobr's process, in which bichromate 
the bridge is closed behind it, and, as before de8Cribed, the "and" . .'........ . . . . ...... 4.5 16.08 17.86 of potR8h is the indicat(Jr. 
traffic is diverted 'm the road behind the ship, and the oppo- Silber's Argand............... 5.0 17.80 17.80 1. It is carried out wilh an acid solution, while with l\Iobr's . bl . d ff '  tl I' 

't Co�?,on.Ai"�and... ........... 5.0 11.20 111 .. 2(/70 IJrocess a neutral fluid is necessary, tbus curtailinO" at once its site turn-ta e IS opene , su ermg le s lip to pass out on �l,S .. ........... 7.0 17.80 � utility. ... 
way. By these means the traffic will suffer neither delay nor 
inconvenience; the vehicles and general traffic will pass im· The common Argand here mentioned was one similar to a 2. Th" combination-Ibe color of which serv�s as an in­
perceptibly fr�m olle side of the loop to the other. Neither great number used in shop-windows in Newcastle. It will be dicator-is soluble, so Ihat the retroaction is more easily 
frost nor fog will prevent the traffic across the river, which seen that with the Sugg's Improved London Argand and known. 
must inevitably occur with the ferries. Silber's Argand as much light is produced when burning five 3. The salt serving as indicator �tbe sulphate of iron solu-

Should my patent bridge be adopted, I should propose that feet of gas as is produced wben burning seven feet of gas in tion) i� �tself uncolored, and can therefore be added ill  larger 
it be either a girder or trellis bridge, with three granite tiers the common Argand, thus showing a saving of 40 per cent quantitIes. 
on each side, on which the movable roads should work . over the last-named burner. 'fo make his titrating fiuid, V"lhard employs sulpho(·yanide 

Either girder or trellis bridges possess great advantages; Flat-fiame burners do not consume the gas so as to give of ammonium. As this salt is too hygroscopic, in order to 
firstly, by occlipying so small a part of the stream by the col-- as much light from a given quantity of gas as Argands. weigh it in particular quantities tile solution is put into II 
umus that cMry the roadway; secondly, by tlle;r costing This is .perhaps chiefiy owing to the circumstance that it is silver solution, obtained by dissolving 10 gramnlt's of pure 
such an inferior olltlay ; and lastly, by their rapidity of con- necessary to make tbe gas issue from the burner under a cer- silver in nitric acid, and diluting to 1000 cubic celltimetres. 
struct:on. lain amount of pressure, in order to produce the required In another ve88el a quantity of sulphocyanide of ammonium 

I have little doubt such a bridge could be opened for traffic shape of fiame, and this pressure causes a portion of tbe gns is dissolved in water, so that 8 granUl1es ar.., contained in 
in less than two years from its commencement. to mix with too much air, so tbat it becomes over-burnt, as in every litre of water. Ten cubic centimetres of the silver so­

the Bunsen burner. 'file best fiat-fiame burners are those in lution are put into a beaker, and to it arell.dded 5cub. cents . 
The bistorical' researches of the autbor as to ancient a!ld . which tbis pressure is reduced to the minimum amount found of a pure solution of sulphate of iron (a litre containing 50 

modern bridgeR are quite interesting, but not sufficiently necessary, and such burllers generally have some contrivance grammes) together with 150 to 200 cub. cents. of water. 
thorough in respect to tile originality of the particular plan for checking tbe pressure of gas supplied at the mains. But From a buvette the sulphocyanide solution is gradually 
that he presents in connection with his name as inventor and although fiat-fiame burners are not so economical as Argands added, agitating the while, until the fiuid bas attained a feeb,e 
plltentee. Had he searched the records of the American Patent in their consumption of ga�, yet they p088ess other advan- red tone. Assuming that for 10 cub. cents. of silver solution 
Office, or the pages of the SCIENTIFIC AMERICAN, which tages which probably will al ways cause them to be extensively 9.6 cub. cents. of sulphocyanide solution have been used, 960 
are on file in tit.., library of the British Pat<-mt Office, he would used. The first cost of the burner is very trifiing, no chim- cub. cents. of the latter is diluted to 1000 cub. cenls. One 
doubtless have oh�erved that the plan of double draws iR an neys are required, they are not so liable to smoke under vary- cub. cent. then shows 10 or 10.8 milligrammes. 
American invention of several years' standing. We give b..� ing pressurell 0:' gas as Argands, and they are easily lightecL Before use, this solution.is agllill tested With this object 
neath, as one example, a diagram from the patent granted in and attended to. 1 gramme of pure silver is weighed, and this is dissolved in 
this country, April 7th, 1868, to Thomas S. Speakman, of Cam- It is in this class of burner that the most extraordinary 8 to 10 cub. cents. of nitric acid; this is heated upon a sand· 
den, New Jersey. differences in quality for burning gas so as to produce light bath until no further trace of nitrous acid fumes are given 

have been found. The following table shows the results of off, and to it are then added 5 cub. cents. of iron solution, the 
my tests of various new batwing and fishtail burners which whole being diluted subsequently with 200 cub. cents. 01 
can be had in Newcastle. Sollie of the burners were tried water. On cooling; the sulphocyanide salt solution is added, 
with different consumptions of gas. while the liquid is kept agitateG. With the last drop of the II --=- �F� �� r; Ki:l \ 
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G G are two draw-bridges, one of which is always open to 
admit vessels into the draw, while the other is closed to per­
mit the constant passage of traffic, which moves from the 
roadways A along the widened parts D, according to the 
respective positions of the draw-bridges. 

ON GAS-BURNERS. 

By J. PATTINSON, President of the Newcastle Chemical 
Society. 

How best to burn coal·gas so as to obtain. the greatest 
amount of light it is capable of producing, is a subject which 
is perhaps as yet but imperfectly understood, even by those 
who know most about it. Great improvements have, how· 
ever, been made in recent years in the construction of gas­
burners, resulting from t.he researches of Frankland, Bow­
ditch, 8ngg, Silber, the London Gas Referees, and others; 
but from many causes, chiefiy, perhaps, for want of informa­
tion on the subject among the general public, these improved 
burners have come but very slowly into use. The gas-fitters, 
to whom the choice of burners is usually left, often know as 
little about the subject as any one, and thus a wretchedly bad 
kind of burner is in many cases used which burns the gas so 
as to destroy a great portion of its light·giving power. In 
the present paper no attempt is made to describe even a tithe 
of the multiplicity of burners which have been invented. 
The object is simply to describe the results of an examination 
I have recently made of a number of burners taken off fittings 
in various parts of Newcastle, and to show how unfit these 
burners are to develop the light-producing properties of gas 
as compared with good burners, which may be had quite as 
easily as the bad ones. 

Gas-burners may be divided into two great classes: first, 
Argands, such as give a ring of light and require glass chim­
neys ; second, fiat-flame burners, which may be sub­
divided into whatare known as "batwings" and" fishtails," so 
called frOm the shape of the flames they produce. 

In the experiments I have made, the gas used was of the 
same quality throughout the whole of the tests. It gave a light 
equal to 14.1 standard sperm candles when burnt at the rate of 5 
cubic feet per hour in the standard Argand burner, known as the 
Sugg-Letheby burner. Before about seven Qr eight years ago 
this was the best burner known. and as it was in use at the time 
when the Newcastle and Gateshead Gas Company obtained 
their Act of Parliament, it is still retained as tbe standard by 
which the gas is tested. It is but fair to state here that the 
quality of the gas was unusually low when the experIments 
were made, the gas usually being equal to about fifteen stand­
ard candles. It may be explained for the benefit of the 
uninitiated that the standard sperm candle with which the gas 
is compared is one defined in thll Act of Parliament 8.R a 
" sperm candle of Fix to the pounll., burning at the rate of 120 
grains per honr." 

NEW BATWING AND FISHTAIL BURNERS. 

Kind of burner. 
Cubic feet 
of gus used 

per hour . 
Bray's No. 4 Fi.htail.... ...... 4.0 

Same BnrllLr............. 5.0 
Bray'. No. U Fishtail.......... 5.0 
Bray's No. 8 �'hllituil. . . . .... . . 5.0 

Same Burlier............. 7.0 
BrOnner's No. 4 Batwing.. .. .. 4.0 

Same Burner .. . . .. ....... 5.0 
Sng,'s No.4 Batwing..... .... 4.0 

tlame Burner............. 5.0 
Batwing, with narrow s lit. . .. . 5.0 
Batwing used ill st re et lamps. . 5.0 
Fishtail; with small )llatillum 

disk in lIame.............. 5.0 
No.5 Flshtatl, metal to)l.. .... 5.0 

IJIuminatlng 
IIl uminatiug power )lcr 

power 5 cubic feet of 
in candles. gao per h ou r. 

5.02 6.28 
/;.80 5.80 
9.:)0 9.00 

11.80 11.80 
14.21 10.15 
10.10 12.62 
11.60 11.60 

8.40 10.50 
10.90 10.90 

8.60 8.60 
11.60 11.60 

10.20 10.20 
7.50 7.50 

It is difficult to get exact uniformity in the same kind of 
burner of each manufacturer, and the above burners may be 
inferior to others of the same kind. They were, however, 
selected at random. The results show that the best ArO"and 
burners produce upwards of one third more light fro� the 
gas than the best of the fiat·fiame burners, Sl) that, taking 
light-producing properties alone into consideration, there is 
an advantage to this extent in favor of Argnnd burners. 
Bray's, Bronner's, and Sug-g's are all good burners. It will 
1>6 seen that Bray's No.8 fishtail is much better adapted for 
burning the kind of gas experimented with than the No. 4 
and No. 6 fishtail of the same maker. 

The next table gives the results of my trials of various 
burners recently taken from fittings in houses ill several parts 
of Newcastle. 

BrRNERS IN L�ElE IN NEWCASTLE. 

Kind oC burner. 

Illuminating 
Cubic feet Illuminating power per 
oC gas us ed power 5 eu bic feet of 

per hour. in cand les. gao per hour. 
Batwiug,metal to)l ... .. ..... . . 

h U " double slit .. 
Fishtail, No.3, metal top .... . 

:: :: st eatite top .. . 

No. 4, ;'ieD#t�i?:P.::: 
No. 5, . . •  

5.0 
5.0 
3.5 
S." 
4.0 
4.9 
5.0 

9.26 
8.90 
4.10 
4.40 a.uo 
5.20 
7.80 

926 
8.90 
5.85 
6.00 
8.75 
5.31 7.80 

It thus appears that burners are in use in Newcastle which 
give a light equal to only 3t candles; when burning the same 
quantity and quality of gas as, when burnt in a good 
Argand, will give a light equal to 17� candles, or, if burnt in 
a good burner of its own class, will give a light equal to 12t 
candles, and such burners are very extensively used in New­
castle. Is it, then, a matter of wonder that we occal'ionally 
hear complaints of the bad quality of Newcastle gas? By 
the substitution of good burners for these wretchpd ones, 
from three to five times t.he amount of lil!ht will be produced 
from the same amount of gas; or, if the light of the present 
burners is sufficient, the same amount of light can be obtained 
from one third or one fifth the amount of gas. In the latter 
case, besides the saving in cost of gas, there is also the 
additional advantage of having the vitiation of the air in the 
room by sulphur compounds and carbonic acid from the burn­
ing gas reduced to the same extent. 

It is in the hope that public attention will be called to this 
matter, and the wasteful misuse of gas prevented, that these 
results are now published. 
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hundredth cubic centimetre the red color must have set in 
visibly and permallelltly.-Dingler 's Polytec/miscites Journal. 

[Boston J oumal or Commerc e.] 

WHERE THE PRECIOUS METALS GO. 

WHERE do the precious metals go-two hundred and nine­
teen millions of dollars of whi<;h are annually prod ueed-i.'! a 
question easily asked, and one that is easily answered. "'Tis 
the clime of the East, the land of the sun"-that parallelo­
gram of the earth's surface included between the Red Sea, 
the Himalaya Mountains, the China 8ea, and the Indian Ocean. 
inhabited by more than one half of the human !"ace, and 
among whom paper money is unknown-which is absorbing 
and has absorbed for centuries a large amount of the pre­
cious metals. Rome, before the Christian era, imported car­
pet.: from Babylon, spices from Ceylon, silk (a .pound of 
wh�ch was equal to a pound of gold) from Egypt, and pre­
cious stones and aromatics from India. The balance of trade 
due to the East from the mistress of the world, in the time 
of Augustus, was four millions of dollars annually-a sum 
which must be regarded as enonnous, taking into view that 
at that time the relative value of silver to gold was only as nine 
to one; that the wages of labor and tile prices of commodities 
were much lower than in our time; and that England and 
France were Roman provinces and inhabited by savage races, 
who dwelt in huts and painted their bodies, as our North 
American Indians did, seyenteen centuries later, when the Pu­
ritans landed at Plymouth and the Cayaliers at Jamestown; 
when Gernlany was a land of forests, with a climate as cold 
as Canada in our time; and when Russia was a land of bogs 
and morasses, with its surface very little raised aboye the 
level of the Mediterranean. 

In our time all the countries of Europe, as well as the 
United States, are large consumers of tea, coffee, sugar, spices, 
silk, hides, tin, dyestuffs, and other products of the East, 
which have to be paid for largely in gold and silver. 'l'he 
imports of the United 8tates from countries beyond the Cape 
of Good Hope amount to sixty-four millions of do�lars annually, 
while the exports to the Orient amount to but twenty-four 
millions. Great Britain and the other countries of Europe 
import amually one hundred and sixty millions of dollars 
more than they t'xport to the same quarter. The exports of 
gold and silyer from the United States, during the last twen­
ty-eight years amount to fourteen hundred millions of dol­
lars, It. sum greater than the amount of the precious metals 
in existence two centurie3 ago. The Arabians, Persillns, Hin­
doos, Chinese and Japanese consume but little of the products 
of the Occident, while the products of the Orient are in great 
demand by the people of Europe and America. A Fl'ench 
writer says that the Egyptians conceal twenty millions of 
dollars annually of the precious metals, and the Eml>6rOr of 
Morocco has filled se\'enteen large chambers with gold and 
siker. The passion for hoarding is shared by the subjects 
of those princes. Silver pulpits and sacred ornaments of 
gold are very common in churches, temples, pagodas, and 
tombs throughout the Eastern Hemisphere. 

The solution of the problem of the disappearance of the 
precious metals from the countries where it is produced is, 
tliat tile Orient is tlie j'tServoil' into wltich flows the gold and 
silver of the Occident, a reservoir from which there is no re­
fimr. It is with precious metals as it is with our sweetmeats 
-we can not have our cake and eat it too! 
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