UNITED STATES

PATENT OFFICE.

HENRY W. ADAMS, OF NEW YORK, N. Y.
IMPROVEMENT IN PROCESSES FOR MAKING ILLUMINATING-GAS.

Specification forming part of Letters Patent No. 9,175, dated Aungust 10, 1852,

To all whom it may concern:

~Be it known that I, HENRY W. ADAMS, of
the city, county, and State of New York, have
invented anewand Improved Processof Manu-

facturing Illuminating-Gas; and I do hereby

declare the following to be a full and exacl de-

-scription of the same—that is to say: :
. The experience of gas-engineers every where
- concurs hitherto in the following general re-
~sults, to wit: that one ton of coal of two thou-

sand two hundred and forty pounds of ordi-

nary quality for gas-making will produce nine

thousand two huandred cubic feet of illuminat.
ing-gas when purified on a distillation of four
hours, and eleven thousand one hundred and

twenty cubie feet on a distillation of six hours,

and about one hundred and ninety pounds of

~coal-tar; thathithertothecoal-tarhas notbeen

converted into illaminating-gas, but sold at
low rates, in limited quantities, for painting
iron or like unimportant uses, though it is the

~essence oflight, containing alliole, benzole; and

many other volatile oils, and is capable of be-
ing converted into gas at the rate of twelve
cubie feet per pound, of specific gravity .96 ;
that whether the distillation of the coal be con-
ducted through. four. or six hours there is a
dimination of both the quantity and quality of
gas produced in each successive hour com-
pared with that of the preceding hour; thatin
the case of a four hours’ distillation the spe-

- cific gravity of the gas produced sustains an

average of .421 of atmospberic gravity taken
as unity, and in the case of a six hours’ distil-
lation the specific gravity of the gas produced
sustains an average of .359 compared withthe
same standard ; that the following tables will
illustrate the preceding and other results, in de-
tail, of the common experience hitherto had in
this department of manufactare, assuming the
distillation of the charge of one hundred and
twelvepounds of coal to be for six hours:
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- Supposing thedistillation to bafor four liours,
with the same charge of one liundred and
twelve pounds of coal, the result isas follows:
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Thus showingthevalue of a four-hour eharge
over a six-hour charge, and of nine thousand
two bhundred cabic feet of gas, the produect of
two thousand two hundred and forty pounds
of coal distilled four hours, over eleven thon-
sand one hundred and twenty cubic feet of gas,
the product of the same quantity of coal dis-

tilled six hours; or that under the process

hitherto praecticed, in proportion as the period
of the distillation is reduced, the richer and
more dense and comparatively greaterin quan.
tity is'the gas produced, and less of it in quan:
tity is required to produce a given amount of
light; and ithas also been ascertained in prac-
tice that'any burner with a superior gas will
consume only about half the quantity it will
consume with common gas.. | ~
The distinguishing results of the improved
process of manufactare which 1 have invented
consist in maintaining thé products of the
distillation. to an approxiurate sameness- in
quantity, density, and illuminating quality

daring all the successive hours of distillation,

whether these are limited to four or extended
thirough six hours, and thereby also saving in
time and in the consumption of fuel, inasmuch
as my process employs only the same amount
of heat as without it is necessarily employed
in the distillation of each charge by the-pro-
cess hitherto known and practiced. The sav-
ing of time here alluded to involves not only
the advantage of producing an enlarged guan-
tity of .gas within a given time.to wmeet the
exigencies of consumers, but involves also a..
proportionate saving of labor, fuel; wear, and
depreciation of the apparatus employed. It
is, moreover, a well-known result, deduced from
long experience, that the heating power of hy.
drogen gas is very much greater than that of
carbureted hydrogen, and that in proportion
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as gas is poor .in carbon its heating and de-
structive aection upon the retorts increases,
and hence in the hitherto-practiced process of
manufacture, in which the gas of each charge
deteriorates proportionally in the amount of
its carbon through each succeeding hour of
the charge, it constantly approaches to the
nature and condition of hydrogen and carbonie
oxide, and its damaging power upon the re-
torts is in like ratio augmented.

By my process the quality as well as the
quantity of the gas being maintatned through-
out the duration of the charge the destructive
action upon the retorts occasioned by the ab-
senee of carbureted bydrogen is avoided, and
the cooling agency of the gasification of rich
bituminous and carbonaceous fluid matter fed
into them is preserved to the very last imo-
ment of distillation, thereby effecting a sav-
ing of much importance to every gas establish-
ment. : -

- My improved process calls for no material
alteration in the ordinary construction or form
of gas-works cominounly employed for the dis-
tillation of coal-gas beyound that of combining
the reservoir, the tube, the stop-cock, and si-
phon that are used in the well-known process
of distilling gas from oil or rosin or other bi-
tuminous or carbonaceous substances with the
furnace of the ordinary coal-retorts, and for
the same purpose of regulating the delivery
of a needful supply of either of those sub-
stances, as may be desired, into the coal-re-
torts beneath while the process of coal-distil-
lation i8 in progress.
voir or vessel so employed, as also the retorts
and their adjustment to the furnace and to the
other apparatus, which I prefer is that invent-
ed or described by the late Professor Daniell,
F. R. 8., in Dr, Ure’s Dictionary of Arts and
Sciences, the reservoir having a wire-gauze
- screen or perforated diaphragm, and the re-
tort, near its exit-pipe, a dividing plate or wall
rising nearly to its upper side to prevent the
deposits of coal and other substances under
‘distillation from falling or flowing into the
exit-pipe, which is made to start from the un-
der side of the retort to prevent the réturn of
the condensed tar or bituminous matter, which
~ lias once passed in vapor from the retort; but
1 do not mean to confine my process to any
particular form of retort, or of furnace, or of

feeding apparatus, or of combination of ap-

paratus beyond the essentials of such an ar-
rangement therein as will enable the operator
to feed into the retort at pleasure in any de-
sired quantities or mixtures at or daring any
stages of the process of coal-distillation within
the retort oil, coal-tar, resin, or other bitumi-
nous or carbonaceous substances which may
“be provided for distillation. |

The distinguishing eharacteristic of my 1m-
provement in the process of manufacturing il-
luminating-gas from any mixture of said sub-

stances consists in supplying and distilling |

them conjunctively in respect to time with coal
in the same retort, and by the same heat and in
any désired quantities, by means of thearrange-

The- formn of the reser-
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ment of apparatus above described, or by any
apparatus equivalent to the same, and for the
purposes of effecting the advaltages in respect
to increased quantity, richer quality, and sav-
ing of labor, and the preservation of .the appa-
ratus, hereinbefore enumerated. 1Insaid pro-
cess, the coalin the retorts, which are charged
in the customary manner,(with the retorts first
Lhea‘ed to a cherry-red, as usnal,) being meas-
urably deprived of its richest gas,and approxi-
mating {o aconversion into coke before the tar,
oil, resin, or other auxiliary substance is com-
menced to be fed intotheretortsina fluid state,
affordsalarge andincandescent surface to such
substances and acts as a most snitable decom-
posing agent thereto, reducing it to vapor and
then to gas, which at once mixes or unites with
the gas that is simultaneously being distilled
from the coal. The former gas, uniting in this
manner its superior richness and density with
thelatter gas, which is of steadily-diminishing
richness and density, effects a medium stand-
ard of highly-illuminating gas, and proportion-
ately more valuable than the ordinary coal-gas
hitherto manufactured,asthe quantitydistilled

from the auxiliary substances so manufactured

with the coal-gas is more valuable than a like
quantity of such coal-gas.

Resin or asphaltum orany bituminous or car-
bonaceous substance may be beneficially em-
ployed for melting in and feeding from the res.
ervoir to the retort charged with coal: Coal-
tar aided by a gentle heat forms a good solv-
ent of these substances. '

1 do not claim the invention of mixing coal-
gas with resin-gas, or of manufacturing to a
limited extent the two gases simultaneously in
the same retort, for it has been and may yet be
practiced at some works to mix nnmelted resin
with coal before or at the time of charging the
retorts therewith, and distilling the two sub-
stances together, by which the additional
gquantity of gas which the greater productive-
ness of the resin so used over coal supplies is
obtained, as is also the improved quality of the
resin-gas to mix with the gas of the coal, and
this from the distillation of a single charge;
but the advantage of this process is of only
limited extent, because the absence of an in-
candescent state of the coal in the retort to fa-

cilitate the decomposition of the resin (the con-

verse of which is effected in my process) and
the absenceoflarge heated surfaces fortherap-
id decomposition of the resin causesalarge pro-
duction of the vapor from the resin to pass from
the retort, to be deposited with the tar of the
coal instead of being converted into illuminat-
ing-gas. Moreover, the decomposition of the
resin thus mixed with the coal and deposited
intheretortatthe commencementof the charge
is ordinarily completed within the first hour of
the distillation of the common charge, and
thereafter ceases to increase either the quan-
tity or to furnish any compensating aid to the
thenceforward deteriorating quality of the gas
from the remaining charge of coal, the con-
verse of whichisagain the casein my improved
process. | |
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To illustrate and describe my improvement
with its advantages yet further, it may be re-
marked as the result of general observation
that in the ordinary process of distilling coal-
gas, the coal gives off about two-tenths of its
gas during its first hour, and this is much the
richest of the product of the coalin carbon;
therefore the best gas for illuminating pur-
poses, During the next three hours about five-
tenths of the whole gas of the charge is ex-
tracted. Duringthe fifth hour about one-tenth
Is extracted, and during the sixth hour about
one-thirtieth. = After the distillation of the
first hour the illuminating quality of the gas
diminishes during each suecceeding honr to-
ward the non-luminous bydrogen and car-

bonic-ox¥de gases, which, when delivered into |

the gas-holder and united with the first and
best quality generated during the first hour,
dilute the latter very largely and depreciate
the whole product to an intermediate value.

Hence, and also because the coal within the

retort has becomesnitably incandescent to act
advantageously as dacomposing surfaces, my
process directs, at the close of the first hour
of distillation of each charge of coal, to com-
mence feeding from the reservoir the coal-tar,
oil, resin, or other convertible substance into
the retort moderately, and from that time for-
ward to the close of the distillation of the coal
the feed should be gradually increased to cor-
respond with the diminished productivenessof
the coal-charge in both quantity and quality
of it8 illaminating-gas, by which process the
manufacture of gas within the retort is kept.
uniform with that of the first hour in both
quantity and quality during each hour of the
seriesallotted fordistillationof the coal-charge,
be it four, six, or eight hours, and this without
any addition of fuel orof laborbeyond the sup-
ply of the lignid from the reservoir and the
fuel for the ordinary charge of coal. By this
equality of generated carbon during each Lour
of the process of distillation of the charge the
gradual cooling of the retorts duringthe latter
portion of the distillation, as heretofore prac-
- liced, is rendered unnecessary, and the dam-

aging effects upon the retorts of the presence

within the retorts of a large quantity of non-
luminous gases is remedied and avoided. The
feed being' shut off at the end of the process,
the charge of the retort may be withdrawn in
a few minutes and the retorts recharged, and
the manufacture continned with comparatively
slight interruption, loss of time, or loss of heat
or variation in the quality of the gas produced.

The coal-tar derived from the coal and thus
used, by being fed from the reservoir into the
retort at any desired stage of distillation of
coal, is converted into gas at the average rate
of two thousand two hundred and eighty cub-
ic feet of the richest quality of gas to each ton
of twothousand two hundred and forty pounds
of coal distilled, making by my process that
number of cubic feet of clear gain of gas to
each ton of coal distilled over the products of
that quantity of coal distilled in the modes

———
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hitherto practiced and used. The gain also ip
the quality of the tar-gas over coal-gas is by
my process a8 two hundred and seventy-two
i§ to one hundred.

By recurring to the tables already given
above it will be seen that a process which ad-
mits of a distillation of the coal-charge during

-sixhoursinstead of four hours will yield eleven

|

thousand one hundred  and twenty cubic feet
of gas to the ton of two thousand two hun-
dred and forty pounds of coal, instead of only
nine thousand two hundred feet, a gain in qnan-
tity of one thousand nine hundred and twenty

feet, and yet that in consequenece of the diluted

quality of this gained quantity the aggregate
18 of less illuminating power than the smaller
quantity; but by my process the continuance
of the distillation of the coal-charge for the pe-
riod of six hours is rendered practicable, secur-
ing the gain of the above-named increased pro-
duction of one thousand nine hundred and twen-
ty cubic feet of gasper ton of coal, and securing
the further gain of the above-named two thou-
sand twe hundred and eighty cabic feet of gas
from the tar of each ton of coal, making an ag-
gregate gain of four thousand two hundred
cubic teet of gas {rom each ton of coal dis-
tilled. Nor is the average quality of the ag-
gregate thus produced from six hours’ distil-
lation diluted in this process to the quality
of the aggregate produced from four hours’
distillation, as hitherto practiced, as the meam
of the last-named aggregate will be in specifi¢
gravity 0.421, while that of the former aggre-
gate will be 0.519, nearly equal throughout
the mass to the density of the gas of the first
hour’s distillation of coal; bat I wish to be
understood as not confining my gain iv the
quantity of gas that is capable of being manu-
factured by my said process during a charge of
either four or six hours to the coal-tar produced
iroin the charge of coal and te its distillation
into gas; but that additional quantities of
coal-tar or of resin or of oil or of other bitami-
nous or carbonaceous substances may also be
fed into the retortfor distillation conjunctively
with the coal, in the manner described, as oc-
casion or inferest may require, o produce a
correspondingly-increased quantity of gas dur-
ing each charge.

What I claim as my invention, and desire to
secure by Letters Patent, is— |

The process of manufacturing illuminating-
gas, substantiaily as herein set forth—viz., the
process of feeding into heated retorts charged
with bituminous coal either oil, coal-tar, resin,
asphaltum, or any other bituminous or carbon-
aceous substances, separately or mixed and
redaced to a fluid state, and decomposing the
same in_the same retort and by the use of the
same heat, in conjunction with the distillation
of the coal, in the manner and rfor the purposes
substantially as herein described.

HENRY W. ADAMS.
'Witnesses:

FRANOIS O. J . SMITH,
B, K. MORSELL,
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