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Fire Clay an d Iron Gas Retorts. 

On page 291 of the present volume of the SCIENTIFIC 
AlilmICAN we described the operations and mode of 
making fire brick, condensed from Mr. Stephenson's 
lecture on the subject, published in the London 
FJngineer. We now give in substance the concluding 
part of his paper relating to the manufacture of fire 
clay retorts. 

MOLDING. 

'rhe clay for making retorts is not ground so fine as 
for bricks. It is passed through a riddle or screen 
having about four meshes to the inch, and to render 
the retorts porous, about 20 per cent of sawdust or 
fine coke is mixed with the clay and put in the pug 
mill with it. The retorts are molded by hand by 
preBBing small lumps of the clay against the side of 
the mold, which is set vertically, until the length, 
form and thickness are secured. Each retort is built 
slowly, about nine inches of clay being put on the 
mold a.t intervals of several hours to insure soundness, 
as the clay is liable to crack in drying. The process 
of building a retort is continued every day, or as often 
as necessary, till any length of retort is obtained, the 
top end always being kept perfectly moist, to guar
antee perfect adhesion throughout the whole. The 
sheds in which these retorts are made are constructed 
like brick sheds, excepting that more hight is allowed 
from the level of the floor to the joists. Fires are 
constantly kept burning under the floor on which the 
retorts are being built, and this process of drying is 
perhaps one of the most important of the manufac
ture. If not carefully and properly dried, cracks will 
show all over the surface. 

In order to make the mass of clay porous, and yet 
prevent this porosity causing a leakage when distilling 
coal in making gas, a mixture, composed of about 
equal piuts of unburnt and calcined fire clay finely 
pulverized, with the addition of as much water as 
renders it of a consistency of thick paste, is applied 
day by day to the internal and external surfaces of 
the retorts, and well worked in by the hand; thus an 
even, smooth and unbroken surface, free from cracks 
and flaws, is produced, and the retort presents a 
uniform appearance throughout. 

BURNING. 

The burning of tho retorts' reqUires m:uch' care and 
attention, and generally continues for a period of ten 
or twelve days. The retorts being placed vertically 
on rows of bricks on the bottom of the kiln, the great 
desideratum is to procure a steady draft, the exclusion 
of atmospheric air, and a gradually progressive heat. 
Opinions differ very widely as to the best shape of clay 
retorts, the circular, oval or elliptical, and Q, being 
those commonly advocated and in use. In the leading 
works the 15-inch round, and 21-illch X 15-inch oval, 
in settings of five and seven retorts ill a bench, appear 
to be in favor; these retorts being from 18 feet 6 
incheEi"t!J 20 feet in length, open throughout, and 
charged at each end. They are constrncted in threc 
or four pieces to Suit convenience. 

HISTORY OF CLAY RETORTS. 

The introduction of clay retorta seems to be due to 
Mr. Grafton, who, as early as the year 1820, took out 
a patent in England for their use. His retorts were 
at first square, but soon after were altered, and wero 
construoted in sections of about 16 inohes in length. 
These ret.orts were 5 feet wide and 18 inches high, 
being 7 feet long, resembling an oven in their general 
contour. This shape was used for many years in 

·some· of the provincial work� of Great Britain, and are 
perhaps still employed to BOme extent, although they 
have been generally replaced by the oval, circular and 
common Q shaped retort. 

The gasworks of Scotland were amOJlg the first to 
.apply 9�ay retorts, and their use is now almost uni
versal � t�at. country. They were there employed 
.for II. considerable period before their general introduc
tion into England .. 

KERIT8 OF CLAY AND OF IRON RETORTS. 
The comparative merits of clay and of iron retorts is 

1\ subject which has atttacted much attention from the 
gas engineering profession during the past few years. 

The I!uperior qualities claimed for clay retorts over 
those,made of iron are as follows :-Their •. cost is less 
than iron; they are more durable; they have IDOl;e,car
bonizing power ;. they produce a greater quantity and 
.. .tetter quality of gas.' _ There are some parties .1tho 
still advocate the use or iron. retOrts, QlDd WlhIl,O'Of 
course, will not admit these 'claims. At the South 

Metropolitan Works, in London, seventeen months 
have been considered a fair duration for clay retorts, 
each one having produced 1,800,000 feet of gas; the 
expenditure of coal being no greater than that of iron 
retorts. Mr. Barlow, the editor of the JtYUTllal of Gas 
Lighting, estimates 700,000 cubic feet of gas as the 
average yield of iron retorts. In the report of the 
chairman of the City of London Gas Company, January, 
1859, the strongest testimony is adduced in favor of 
clay over iron retorts. 

Out of 468 clay retorts in constant use by the above 
company, 196 had been in operation for four years. 

The advoc ates of iron retorts have contended that 
a much greater amount of fuel is required for carbon
izing with clay retorts. It is true that the heat 
deemed most suitable for generating gas from them is 
several hundred degrees higher than that used with 
iron, but with this intensity they are efficient in pro
ducing a larger amount of gas than would be gener
ated at the lower degree of heat required by iron 
retorts. 

There is quite a difference of opinion among gas 
engineers respecting the merits of iron and clay 
retorts, and as this is a question of great importance 
to communities where gas is burned, we will give both 
sides of the question. 

In the last annual report of .the engineer of the 
Philadelphia Gas Works, he says:-

Prominent among the many questions that engage the 
attention of the gas engineer, are those of the material 
and form of retorts. Iron, both cast and wrought, and 
fire clay, either made into bricks or molded, are the mate
rials in common use. ExperimentR on these materials 
were begun at our works in 1838, and have been repeated 
from time to time, whenever some alleged improvement 
made such trials expedient. Recently the growing interest 
in the subject has led to a more extensive series of trials 
than any before attampted. The number of retorts used 
in these experiments is nearly one hundred, supplied by 
different makers, both American and foreign. Thus far 
they have not yielded results as economical as we usually 
obtain from plain cast iron, but the trials are not con
sidered to be entirely conclusive, and they will therefore 
be continued with other retorts of ditferent forms of Am
erican: manufacture, some of which appear to be of better 
quality than those before used. 

In London it is held that fire clay retorts have 
enabled the gas companies to reduce the price of gas; 
in Philadelphia, such retorts have not yielded such 
good results as those made of iron. How. is this to 
be explained ? 
----------��---------

THE PATENT OFFICE-PATENT CLAIIIS. 
Business is being conducted at the Patent Office as 

usual, and a good list of cases was passed for issue 
last week and the week previous, but owing to the 
BOme derangement in the Recording rooms, the copy
ists have not been able to get the documents engross
ed and mailed as punctually as usual. For the saIne 
reason we had not received our official list of claims 
at the time of going to press, but we are assured that 
all these delays will be remedied hereafter. Our next 
issue will probaoly contain the claims of all the pat
ents issued since April 28d. 

�====== 

E. W., of Pa.-A series of experiments made a few years 
Since by one of the officers of our anny, at 'Washington, rlemonstra· 
ted conclusively that a gun is less liable to burst if the wad is not 
driven down upon the powder, and the harder it Is driven, the grenter 
iR the danger of buraUng. 

W. L., of Pa.-Mr. Downing recommended for live fences, 
the osage orange for the Southern St.&te� and the buckthorn for the 
Northern. We hale tried the bnclt,thorn. If it 18 cnltivatedin very 
rich ground, kept clear of weeds, and very thoronghly pruned down, 
while young, it w111 make a good hedge in fonr or five years. Put a 
little glue in common whitewash, to mak.e it adhp.re. 

R. J. E., of England.-Copies of the drawings desired by 
you would cost $4j each of the specifications, 57. 

C. B. B., of Pa.-We will furnish you one stereotype of the 
map forS3. 

R. J., of Ohio.-On page 129, Vol. VI. (old series) of our 
journal, you wlll find an illustrated description of machinery for 
making and J:Jaking bread, raised by water impregnated with car· 
bonic acid gas. There is no patent in Coree, 80 far as we know, 
claiming the use of carbonic acid gas tor rft.tsing bread. No such 
patent, If. granted, woUld be valid. 

W. N. C., of Ca1.-I. Arnaboldi, No. 69 Fulton-street, tlris 
city. wlll furnlBh yon with the cur ved gla88 tube which you de_Ire to 
oblaln . 

H. M., of Col. Ter.-You ·can make a most· excellent writ-
InlJlDk bJ holUn!l4lbB. of lo,wood and 21b8. of 11UIlAO In 6 gallons 
afWater tor two hours; then addlng1i,!J(t»�ea:�,e.oppe� and 2 

. annees of·1IU1I\-arablc .. OC'course you uiusl BtrIIln Ihe liqUId. and 
UBe only the free, flowing fluid. · 
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C. F., of N. Y.-You can obtain all the books necessary 
for you to learn the art of military englDeertng at Van Nostrand's, 
No. 192 Broadway, thl. city. 

R. A. K., of La.-We regret tlrat we are unable to supply 
the information you seek in reference to the frigate Pt'Jtnsy1t1ania, 

recently burned at Norfolk. She was the largest ship of the line elm' 
built by our governmentj she mountpd 120 gunsj tunnage, 8,241. 

J. F. P., of N. Y.-The peat which you send us is a very 
good article, ami will make both gas !\nd oil. Peat, however, never 
has been found to compete with coal in making oil. It is cheapel' 
than coal for gas in situations where coal CORtS more than a�ut 'SIO 
per tl1l1. The formation under the peat is marl, a very vaiuable Dlft· 
Hure. Th� peat, too, makes good manure. 

W.S. G., of N. Y.-Giffard's Injector has been patented 
in this country. 

A VOLUNTEER, nl.-Your wrought iron cup attached to a 
ball is an old thing, and not patpntable. The patent records sho\\" 
se,eral examples of it. 

T. S., of Pa.-A. wheel 40 feet in diameter is double the 
llower of one 20 feet in diameter, using the same quantity of watpl", 
if thc fall is in proportion to the diameter of each wheel-20 feet in 
one CflM, and 40 in the other. There is no power in the wheel ibmlf; 
the poweris in proportion to the quantity of water and perpenrtkn
lal' hlght of the fall. 

H. B., of �fass.-The composition employed by black
smiths for weldIng cast steel consists ot five ouncel ot borax And 
half an ounce of saiammonia pounded tog ether, then meed in AU 
iron ,esRel, and poured out in a cake and cooled. It is now grounll 
to powner, and in this ('ondition usetl for welding. The steel i8 now 
raised to a yellow heat in A. clear fire, then rubbed with 80me of the 
powder, which should be kept upon n. stone on the hearth j then the 
steel is again treated as befm'e, and Is fit to be placed under the ham
mer. Iron and �teel may be welded together with this powder by 
rarefnlly managing the heat of PRch. 

S. H. C., of N. J.-The stone which you have .sent U9 is 
composed of black ann white mica and some silica. It eame origi· 
nally fl'om the rocks in the highlands of New York. 

F. H. C., of N. Y.-If you can obtain a classical educa
tion before commencing to learn the trade of a machinist, we ad\'lse 
you to go to college :\s soon as possiblp-. 

A. B. G., of Conn.-There are several instruments for army 
use by which distances of objects can be ascertained. They Rre gen· 
erally complicated and rxpensive. Yours may be patentable i if we 
�aw R model, we could give you more definite information. 

• 

Money Received 

At tlre Scientific American Office on account of Patent 
Office buslne ••• for th e week ending Saturday. May 11, 1861:-

F. R., of Ind .. S15; A. B. C., of N. Y., $26; E. S., of Mass., $25; J. 
C. B., of N. Y .• $15; N. H. B .• of Mas •.• S15; J. B .• ofln d., $26; A. S. 
iV., of N. Y .• $15; T. S . .I; T. W. R .. of N. Y., S15; S. J. M .. of Ohio. 
$25; F. & �1.. of N. Y., $15; J. K .• of Scotland. S15; J. B .. of Ohio. 
$16; s. )1 • .I; Co., of Vt., $225; U. B. V., of Po., S15; R. K .• of Mas •• , 
$40; W. W. H .• of N. Y, $30; J. G .. of N. Y., S25; A. H. J., of Oftl� 
$30; J. A., of Conn., $15; C. Vl\n N., of N. Y., $25; J . .l G. B., of 
Wi •.. $26; J. A. T., ofN. Y .• $M; R. W .• ofPa .• $10; T. G. E .• oBlo., 
$30: M. J. K .• ofN. y,. S25; M . .I; 11: •• of N. J.,S I5; F. L. H., of Ve, 
$26; A. M. 0., of WI., S15; P . .I; B .• of Mich .. S15; S. J. P., of Conn., 

S15; F. N .• of Conn .. $10; S. D. C .. of Conn .• S15; A. S .. Jr .. of N. Y .• 
$40; E. D. C .• of Vt. , S20; S. R. W .. ofN. Y .• S25; J. A. B., of Mich., 
$10; C . .I; C .• ofN. Y .• $30; H. C., ofCnl.. $30; A. C. C., ofR. 1., $10; 
L. H. D .. ofIowa. $25; M. N .. of Ma ••.. $26; J. N. H., of N. Y" $25: 
J. H . .I; H. J .. of N. Y .• S26; W. B. S., ofN. Y .• S25; I. F., ofKy .. $I�; 
W. H. M., of R. 1.. S15; 1' . .I; R., of N. J .. S200; T. P .• of N. Y .• S12 ; 
T. A .• of N. Y., $10; J. B. D .• of N. Y .• S2O; G. 8.. of Iowa._S25; C. 
H. )1.. of P .... S40; A. B., of N . . J., S2O; G. B., of N. Y .• S2O; N. R. M .. 
of N. Y .• $20; G . .I; C .. of N. Y .• S25; A. D., of N. J .. S26; W. C. C. 
of WI •. , S2O; T. S .. of N. J" $40; R. B, of I_a. S25; C. H., of L •. 

S25; J. R. A.. of IlL, $25; S. & A., of Iowa. $25; G. R. D .. of N. y,; 
S25; E. & H .• of N. J .. $26; A. M .. of Maine. S25; J. J. H., of Ky., 
S25; C. F. V., of Ill .• S15; G. S. R .• of Ill .• $25; J. J. H., of Ky., S2O; 
S. S. H., of Mass., $15. 

Specifications and drawings belonging to parties with 
the CollowlnglnltialB have been forwarded to the Patent Office during 
the week ending May 11, 1861:-

C. H. M., of Pa.; T. S .• of N. J.; J. H. J .. of Cal.; J. B .• of N. Y .• 
J. N. H., of N. Y. j A. B. C., of N. Y. j E. S., of Mass. j i\f. N., of M asR. i 
S. J. M., of Ohio; C. & C .. of N. Y.; G. S .• of Iowa; R. K., of lia ... ; 
S. R. 'V., of N. Y. j J. A. B., of Mich. j G. &: C., of N. Y. j 1tI. J. E., of 
X. Y,j L. H. D., of Iowaj J. G. B.o of ""is.j J. G., of N. Y. ; T. P., ur 
N. Y.; A. D .• ofN. J.; E. D. C .• of n.; W. W. H .• of N. Y.; T. H . .I; 
H. J., ot' N. Y. j ,V. B. S., of N. Y.; C. H. R., of PRo j C. Van N., of N. 
Y.: F. L, fl., or Vt.; J. A. T., of N. Y.j N. B., of N. Y.j G. S. R .. of 
III. 

TO OUR READERS. 

Models are required to accompany applications for Patents 
under the new law, the same as formf'rly, except on Design Patpni!:, 
when two good drawings are all that is required to accompany thp. 
petition, specification and oath, except the go,ernment fee. 

PATENT CLAnls.-Persons desiring the claim of any inven
tion which has been patented within thirty years, can obtain a 
copy by addres.lng a note to this office, stating the name of the pat
entee and date of patent, wh en known, and Incloalqg $lastes Cor 
copyln�. We can also furnl.h a sketeh of any patented machine illued 
Bince 1863, to accompany the claim, on receipt of S2. .Address MUNN 

.I; CO., Patent Sollcllon, No. S7ParkRow, NewYork. 

BnIDING.-We are prepared to bind volumes, in handsome 
covers. with llluminated sides, and 10 turnlsh cove .. for other bllld
em Price tor blndlng .1IO cents. Price for covers, by mall, 110 """to ; 
by expreas or delivered at the Office, � oent&. 

NEW PAMPHLETS IN GERKAN.-We have just issued a re
vl.ed edition of our pamphlet of IRJJtrudiQM to I",,-" .. contalnm« 
8 digest of the fp.es required under the new Patfmt Law, .le., printed 
In the German language, which persons eRn have gratta npon applf. 
""tlon to thls otnee. AlI4ress ·MUNN.I; CO., 

No. 87 PRrk-f<lw. New yo� 
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