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In this country, from causes which would 
occupy too much space to review, gas-light­
ingJHls been conlined to comparatively larga 
cities; but at the present time, we arc happy 
to say, that efforts are being made to intro­
duce it into every locality. In the SCIEN­
'lU'IC A�mItrcAN of March 7, 1857, we de­
voted considerable space to the illustration 
and description of gas-works adapted to 
small towns and villages, taken from an 
En : lish publication; and public interest 
seems now to be awakened to the want of 
such works in every community. But more 
of tlli� anon. Let us continue our history. 

The greatest objection to the use of coal 
gas, at this period of its history, Was the 
hrge proportion of sulphureted hydrogen 
which it contained-a very noxious gaseous 
compound, which by burning is transformed 
into acrid vapors, eminently detrimental to 
life, furniture, plate, silk hangings, paintings, 
&e. Clegg introduced the purifying process, 
by passing the gas through lime-water, and 
subsequently through dry powdered lime. 
Nevertheless, it required a iong time before 
the purifying was sufficiently perfected or at­
tended to by companies to overcome the ob­
jections to the use of.coal gas. Indeed, to the 
present time, many wealthy owners of costly 
picture galleries in England, many silk manu­
facturers and silversmiths, cannot be persuaded 
to introdnce it into their houses or factories. 
In con�eq uence, the efforts of gas engineers in 
Europe have been lately almost entirely Con­
fined to the improvement of the purifying 
process. The difficulty is, in that branch of 
manufacture, as in most others, to combine 
efficiency with economy and simplicity. 

burners; and, though the meter has registered 
correctly the yolume of gas delivered, it does 
not follow that the consumer has received an 
equivalent amount of light. A desirable im­
provement in this direction would be a meter 
registering the time or duration of light, 
rather than the volurne of gas. Until that is 
accomplished, gas companies have no induce­
ment .to furnish good gas. The worst article 
with which consumers can be satisfied will be 
more likely to be manufactured, since it is 
the cheapest to produce, and the dearest to seU. 

A complete r eview 'of the different im­
provements introduced in the manufacture of 
gas would occupy too much space, and more 
properly belongs to special works on the sub­
Ject. As the process is now generally prac­
ticed, it consists in placing from 1 to 3, ii and 
even 12 retorts if). an oven heated by a fire fed 
with a portion of the coke left from tho dis­
tilla tion of gas coal. These retorts arc long 
cast iron or clay tubes, usually of the sec­
tional shape of 11 Ci, open at one end, and 
closed by means of a plate luted with soft 
clay. It is furnished with It pipe, through 
which the gas, as it is generated, passes off to 
the condensers, purifiers, and gas-holder. The 
retorts arc kept at 11 cherry red heat; It charge 
of coal is shoveled in, and the retort closed. 
The gas and vapors contained in the coal soon 
begin to be evolved, and continue to distill 
until nothing but dry coke remains ip the re­
torts. The richest gas is generated in the 
first three hours; and it requires from four to 
eight hours to exha ust the coal. In the best 
managed gas-works the charges are renewed 
every four honrs, the quantity and quality of 
gas varying with almost every kind of coal 
used. Cannel coal gives the richest gas, and 
in larger quantities; but as it leaves but little 

The simplest test by which consumers can coke, it would not be economical to use it 
ascertain the comparative purity of their gas alone. A mixture of Cannel with caking 
ill this respect, is by holding above a gas- coal, in certain proportions, afford the best 
burner, a piece of paper dipped in a solution results; but the reduction of the quantity of 
of acetate of lead (sugar of lead). If the gas Cannel coal below a certain standard is soon 
is not pnre, the paper will turn to a greyish, perceivable, by a diminution in the illuminat­
and even a black tint; whilst pure gas will ing power of the gas flame., and an increase 
leave it white. The bad quality of coal gas in the bills of the customers. On an average, 
at its origin induced the formation of rival a tun of mixed good gas coals produces 8,000 
companies, who ueed oils, fats, rosin, anrl to 10,000 cubic feet of gas, (or from four to 
other materials free from �ulphur. Though five feet per pound,) 1,200 pounds of coke, 
the price of oil gas was fOlu' times higher than 200 to 300 pounrls of tar, and 200 to 300 
that of coal gas, many preferrcrl it on account pounds of ammoniacal water. One pound of 
of its purity. But the rudeness of the pro- rosin gives, in the old rosin apparatus, from 
cesses employed in the distillation of oil or six to nine feet of gas, the illuminating power 
rosin, and the varying cost of these articles in of which is greater than that of ordinary coal 
England, as compareii with that of bitnmin- gas as 5 to 3, and sometimes as 6 to 3. One 
ous coals, combined with the improvements gallon of fish oil gives from 70 to DO feet of 
in the manufacture of coal gaol, soon put an l gas, of double the value of coal gas. But, on 
end to all competit ion, and coal is now the account of its cost everywhere, oil is now but 
article most generally used there. In several little used. 
p�rts of Europe other materials arc yet dis- Some wood gas-works have boen tried in this 
tiUcd for illumination. In some cities, the fat country, but from some unkilOwn causes, have 
withdrawn from the washings of 10001, in the riot been so extensively built as we think that 
manufacture of' cloth, is used to make gas; their merit deserves, although the original in­
in others, rosin gas is yet manufactured. In troducers (Messrs. Breisach) have still a pat­
some parts of Germany, the wood gas process ent on the process. The objection stated is, 
has been sufficiently perfected to make it pre- that the difficulty of obtaining tho right kind 
fcrable there to coal gas; and we have no of wood sufficiently dry, and of purifying the 
doubt that the discoveries of Dr. Pettenkoffer, gas of a large proportion of carbonic acid, 
of Munich, will make the use of wood gas renders the process too uncertain and costly 
much more general than it has hitherto for large practical operations. These difficul­
been. ties have been overcome, and there arc many 

The most important device, however, in places where wood gas would be cheaper than 
gas-li<Thtin" (due "Iso to Mr. Clegg's ingenu- coal. The best results seem to have been ob­
ity) is

"
tllC ;;lOter, by which gas is measured to tained at Philadelphia, Pa" where a cellular 

consumers. That instrument has been thc retort is employed, in which the volatile mat­
means of decreasing the price of gas, by ters evolved from the wood are made to circu­
making every one pay for what he burns. late in heated cham ben placed under the re­
Before its introduction, gas was sold by ap- tort, and by which they are mostly decomposed 
proximation, based on the nurr:ber of burners into permanent gas, which is afterwardsi;asaed 
used in each house. This, of course, gave through lime obtained from oyster shells. The 
rise to great frauds, which weighed heavily wood is previously baked for that purpose. It 
on the honest customers. When well con- is stated that 12,000 to 15,000 feet are ob­
structed, the meter is a fair reckoner, though tained from 11 cord of south yellow pine or dry 
frequent differences arise on this subject be- oak. 
twecn gas companies and their customers. In a report of the analysis of the Philadel­
TKe fact is, that the discrepancies occurring phia wood gas by Professor Gibbs, it is stated 
between one period of consumption and that its illumin:tting power is superior to coal 
another, which are always attributed to the gas. However, at the present prices of the 
meter, come more likely from differences in other material, and in the actual state of tho 
the quality of the gas furnished; for it is a manufacturing process, it does not seem ad­
fact not sufliciently known, that the poorer visable to lise wood where coal is cheap and 

gas, the faster it will flow through the obtainable. 

Within a few late years, a number of small 
gas-works have been erected in or near gentle­
mens' private houses in the country, in which 
gas is generated from rosin oil, poured in small 
streams into retorts placed in a stm-e. They 
answer very good purposes where convenience 
is of greater import than economy; but the 
cost of rosin oil prevents its competing on a 
large scale with coal or wood. Several pat­
ents on portable rosin oil works have been 
taken out of late in this country. 

A question very often raised here is, why 
gas costs so much more in this country than 
in England. Several causes can be assigned 
for it. First, gas coals cost more here than 
there, and the cheapness of anthracite 
coal ronders coke of less relitth-e value 
than it is in Europe; wages, and the 
value of capital, are higher; the residu­
I'ry products "ro more easily disposed of 
there than here; tar is distilled for its naphtha 
and pitch; ammonia is made into sulphate 
and muriate of ammonia. The first is sold as 
manure; the last is userl in the arts; the lime 
is also readily disposed of for more than its 
o�iginal cost. In America, gas companies 
have to rely more particularly upon the sale 
of gas for their income; as for the other pro­
ducts there is not so great a demand. Our' 
cities cover a much greater area than those of 
the same population in Europe, therefore the 
outlay for main is much greater. However 
cheaply gas can be made from coal, when the 
cost of materials alone is taken into account, 
many difficulties yet prevent its adoption in 
our small communities. The first establish­
ment of the apparatus is complicated and 
costly. The distillation of coal must be con­
tinuous, as it sometimes takes several days to 
heat the retorts to the required temperature; 
therefore two laborers at least are required, 
with an engineer to conduct operations and 
attend to repairs, which are somewhat expen­
sive, since the renewing of the retorts nccessi .. 
tates the rebuilding of benches, which costs 
nearly $100 per retort. It will be understood 
how the summer consumption of many locali­
ties would not justify such expense. Indeed, 
we have heard of places where gas sold at five 
dollars, yet left n. loss of one dollar per every 
thousand feet made in summer. 

From what precedes, we think that all im­
provements which tend to remove those di!li­
culties deserve attention. We have been fur­
nished with drawings, plans and views of gas­
works, constructed under Mr. Aubin's patents, 
adapted to small towns, villages, and fac­
tories. They have been tested at Palmyra, 
Cohoes, Murphreesborough, Rondout, San 
Francisco, I1nd other places; and the sta te­
ments which accompany them seem to con­
firm the claims of the inventor, who offers 
them a. calculated to generate gas from any 
material, thus enabling each locality to adopt 
the cheapest, whether coal, rosm, oily seeds, 
sawdust, asphaltum, or mixtures of the same, 
and which can be operated one hour, one day, 
or constantly, as required. In an early num­
ber wu shall publish illustrations of the Pal­
myra Gas-works, erected on this plan; Rnd 
from them our readers will be able to form a 
sufficient idea of their merits. We will add 
that patents have been obtained in France 
and England, through the Scientific American 
Agency, on Mr. Aubin's improvements. 

French and English Railways. 

Joseph Locke; M.P., President of the Insti­
tution of Civil Engineers; of England, in an 
address on this subject a short time ago, gave 
some highly interesting information, the pith 
of which we present to our readers. 

In England, when 11 company arc desirous 
of forming a railroad, an act of Parliament 
has to be obtained, and this costs 11 vast sum 
of money. The line is then cotlstrncted, and 
when in working order, it would seem to be 
the aim of each company to spend as much as 
possible in legal contention. From a return 
published in 1854 we learn that no less than 
$20,000,000 were expended by DD railway� 
in legal and parliamentary expenses, exclu­
sive of the London and Northwestern, Great 
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W Qstern, and several other of the largest com_ 
panies. Taking all line's into accpunt, it is 
supposed that not less than $50,000,000 has 
been thus extravagantly thrown away. The 
parliamentary and legal expenses of English 
railways have varied from $5,000 to $12,000 
per mile. In like manner exorbitant prices 
bave been paid for land. There are instances 
on record where property worth $25,000 has, 
by favor, been obtained at the sli,ghi advance 
of $600,000, and of land fetching from 
$10,000 to $50,000 per acre which was not 
worth one-tenth as much. In thi'! style the 
shareholders have been slvindle d; consequent­
ly the stock of English railways has depre­
cia ted in value, for want of proper and vigor­
ous legislation on the subject. The system of 
opposition there so largely practiced, brought 
about the railway mania of 1845, and sub�e­
quent panic. 

In France, how different! There the gov­
ernment gives a fostering care to this species 
of investment and national wealth, and will 
allow of no railway being constructed where 
none is necessary; neither will it permit two 
companies to run to and from the same places. 
The government decide.ll broadly on the ronte, 
and the authorities of each town through 
which it passes give all the assistance in their 
power. The preliminary survey is exhibited 
in each town, wher� it remains for eight 
days, and the mayor communicates the objec­
tions of th� persons through whose lanil it 
passes, to a board consisting of the mayors of 
all places interested, the members of the 
Council of the Department, and the engineer 
of the road, when all the objections are dis­
cussed, and receive proper attention. Much 
more business has then to be arranged, and 
when everything is decided so that there can 
be no disputes, the line is commenced. There 
arc now in France a bout 7,000 miles of rail­
way, which have been conceded to companies, 
the average cost of whkh is $123,000 a mile; 
$\)8,000 of this amount has to be provided by 
the shareholders, anrI the remaining $25,000 
is furnished by the government. In return for 
this, the government hus the free transmission 
of the mails, and lays a tax of ten per cent 
on passengers and first class goods. 

As a compar:son as to how these two sys­
tems have worked, it is stated that the esti­
mated average cost of Fr�nch railways has 
been about $123,000 per mile, while the 
English roads have cost about $158,000 per 
mile. This at once tells which system is best 
for the community and most profitable to the 
shareholders. 

We are happy to state that facts such as we 
prqsent above have awakened the British capi­
talists, who arc now seeking for such legisla­
tion on the subject as may place their rail­
ways on a safe ba�is; and ,ve IJave no doubt 
the House of Commons will be unable to re­
sist the appeal, but must form some protective 
measures for the public and holders of rail­
way stock. 

.. , .... 
Stun," Fire Engine at Chicago. 

The citizens of Chicago have introduced a 
new steam fire engine, built by Messrs. Sih­
by, Mynderse &. Co., of Seneca Falls, N. Y., 
like the one illustrated on page 73, Vol. XII, 
SCIENTIFIC A,mmcAN. It is named in honor 
of Hon. "LQllg John" Wentworth. The 
Chicago press has favorable notices of its per­
formance. With forty pounds of steam pres­
sure, four streams were thrown through 100 
feet of hose, with six-eighth inch nozzles, 150 
feet horizontally; with sixty pounds, through 
the same length hose, with one-and-a-half 
inch nozzles, two streams 160 feet horizontally. 
No attempt was made to change phe hose or 
nozzles after the playing commenced, as a 
pausc of even a few minutes would have ren­
'dOl'ed the hose useless, by freezing. The full 
capacity of thQ machine was tl)us not called 
out, but was cffectually indicated. The 
weight of the ma.chine i3 about nve tons, and 
the cost was $5,000. 

---_ .... -----
Much reading makes a full man; much 

speaking, a ready man; much writing, an 
exact man.-Bacon. 
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