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AUGUSTUS .. ALLEN, OF POUGHKEEPSIE, NEW YORK,

APPARATUS FOR THE MANUFACTURE OF GAS.

SPECIFICATION forming part of Letters Patent INo. 356,868, dated February L, 1887,

Application filed Aypril 16, 1886. Serial No. 199,124 (Ko model.}

To wll whony it maly CORCEFHL: |
Re it known that I, AveUusTUus L. ATLEN, @

citizen of the United States, residing at Pough-
keepsie, in the county of Dutchess and State of |

New York, have inv ented certain new and use-
ful Improvements in Apparatus for the Manu-

facture of Gas; and I hereby declare the fol-
lowing to be a full, clear, and exact description |

of the same, reference being had to the acconi-
panying drawings, wherein-— |
Figure 1 is a front elevation of a bench of
five retorts embodying my invention.
is a longitudinal central section of one of the

Jower four retorts. Fig. o 18 a transverse sec-

tion of the retort on the line z #, ¥ig. 2. Fig.
4 is a front elevation showing the mouth-piece.
Fig. 5 is a side elevation, also showing the
mouth-piece of the four lower retorts. Fig. 6
is a longitudinal vertical section of the upper
carbureting-rvetort. Fig. 7 i3 a transverse sec-
tion thereot.
side, elevation of the carbureting-retort, show-
ing a bell on the under side of the mouth-
piece for connecting the lower retorts.

Like fignres refer to like parvs wherever
they occecur.

My present invention relates to certain im-
provements in the combination, setting, and
fitting of lhorizontal retorts for the manufae-
ture of gas for either heating or illuminating
purposes, as the circumstances may require,

and has for its object sueh an arrangement and

combination of the parts that without ehange
or reorganization the works shall be adapted
to use anthracite coal or coke, bituminous
coal, oil and its produets, or other carbona-
ceous matter, either separately or conjointly,
in the manufacture of an illuminant, or an-
thracite coal or coke in the manufacture of

Fig. 8 is & front, and Fig. 9a .

i

to A. L. Allen, which, orequnivalent apparatus,

‘may be emploved where it is desired to coa-

g, 2|

water-gasorasimple fuel-gus, producing either |

alternately, as desired.
The apparatus is particularly designed to

be employed in conjuvction with the Allen-

Harris or American hydrocarbon process, and

as far as possible to perfect the apparatus by
which the same and other stinilar processes are

carried out. - | |
Tt is also especially adapted for use in con-

nection with the system of vertical retorts de- |

scribed in Patent No. 302,909, August 5, 1884,
granted to G. W. Harris and A. L. Allen, and

I=

as the best devices known (0 me.

fine the worlk of the present apparatus to car-
bureting in manufacturing an illuminant.

As the invention lies, broadly, in the combi-
nation of bituminous-coal retorts with a car-
bureting-retort, and in the adaptation of the
fittings and settings to the purposes of the
combinations, it is evident that any retorts
which allow of working bituminous coals, 01is,
&e., and which ean be utilized as carbureting-
retorts, when -combined as herein specified,
will fall within the scope of this invention,
and inasmuch as the particunlar coustruetion
of the retorts themselves is not material, 1
have chosen, for purposes of illustration, those
shown in former patents of Allen and Harris,
¥or in-
stance, for the upper carbureting -retorts 1
prefer' the retort shown in patents to G. W.
Harris, No. 112,593, March 14, 1871, and &. W.

‘Harris and A. L. Allen, No. 209,563, Novem-

ber 5, 1878, while for the lower or bituminous-
coal retorts I prefer the retort shown in the
patent of A. L. Allen and G. W. Harris, No.
309,916, December 30, 1834; but Lwish 1t dis-
tinetly understood that I do not herein claim
the construction of either said retorts, nor do
I limit myself to such constructions because 1
see fit to use them for the puarposes of 1ilustra-
tion.

T will proceed to more specifically describe
the invention, so as to enable others skilled in

‘the art to which it appertains to apply the
- same,

In the drawings, I indicates the briek-work
of the farnace, within which the horizontal

retorts are set, said furnace having the spy-

holes 2, the grate 3, and ash-pit 4.
Within the furnace, preferably on each side
of the grate or fire-chamber 3, 1 place steam-

| driers 5, the pipesof which may connect with

the water-gas pipes,whieh lead to the retorts,
or may have independent branches ieading to
the retorts. These driers are brought into use
when water-gas or fuel-gas is to be made in
the apparatus. |
6 6 6 6 represent a series of horizontal re-
torts adapted for the employment of either
the bituminouns or anthracite coal, coke, or

' other maitter (carbonaceous) which is used in

in Patent No. 310,487}.3 anuary 6, 1885, granted | the production of either fuel or illuminating
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- torts, when, as is well understood, the latter,
~ {rom its nature, or from some cause, is low in

- the series are shown as five (5) in number; but

- torts, 6, with the carbureting-retort 7, instead
- ofusing a stand-pipe leading from each retort

- pipe, it is impossible, even with an extra up-

- portion of the most volatile and best portions

LW B

~them as specified is not only to insure the

L

~other carbonaceous substance, but to more
- perfectly prevent the carbons from being car-
- ried off in the form of smoke, soot, and tar by
-subjecting them to longer contact with the

- retorts and fittings. The retorts 6 are of the |

- gas pipes, one of which delivers into the ash-

‘bivation with all the gases.

‘and are preferably of the coustruction de-

- - 356,863

gas, and are to be used alternately for either |

purpose. Said retorts 6 are combined with an
upper retort, 7,which is a carbureting retort,
or especlally adapted for the use of bitumin-
ous coals, oils, or its products, for the pur-
poses of carbureting the water-gas, fuel-gas,
or any other gas generated in the lower re-

Hlluminating quality. _ _
For purposes of illustration, the retorts in

1t Is apparent that the combination is complete |
when the number is three (3)—that is, two of

the lower or bituminous-coal retorts 6, with.!

one carbureting-retort 7. | -

S 8 and 10 10 indicate the stand-pipes of the
lower series of retorts, which, by means of con-
nections 9 and 11 11, deliver into the lower
chamber of the carbureting-retort, while the
single stand-pipe 12, having a valve, 13, con-
nects the upper chamber of the carbureting-
retort 7 with the main 14. | |

Before proceeding to describe the fittings,
&c., of the retorts more specifically, I will
glve the reason for combining the lower re-

to the main, as now commonly practiced.
Where each retort has an independent stand-

per chamber in the retort, to prevent a great

of the hydrocarbons in bituminous coal from
passing off without being utilized, and .the
object of combining the retorts and arranging

Immeaiate and perfect saturation of the ra-
pldly - volatilizing hydrocarbons during the
destructive distillation of bituminous coals or

permanent gases through increasing heats,
thereby securing a more perfect chemical com-

1 will iow return to the description of the

class having horizontal diaphragms, which di-
vide the retorts into an ash-chamber, g, car-
bon-chambers 6, and perfecting-chambers e,

scribed in patent to Allen and Harris (No.
303,916, hereinbefore referred to and dis-
claimed)—that is to say, the diaphragm d be-
tween the ash-chamber ¢ and carbon-chamber
b 1s perforated, as at ', and the diaphragm e
between the carbon-chamber b and the per-
fecting-chamber ¢ is provided at its rear end
with port ¢ and valve f, while the mouth-
pilece has three lids or covers, ¢’ b’ ¢, so that
access may be had to any chamber without
disturbing the others. There are also water-

chamber « and the other into the carbon-
chamber b at the {ront..

The carbureting-retort 7 is of the general
character shown in former patent of Harris
and Allen (No. 209,563, hereinbefore referred
to and disclaimed)—that is to say, has a dia-
phragm which divides it into an upper and a
lower chamber, which chambers communicate

the retort. As in the present invention oil
and its products are used in this retort, its

70

~ap the rear so as to form a return-passage in
75

construction 1s varied by forming at or near
the mouth of the lower chamber a transverse -

rib, elevation, or dam, %, to prevent the es-
cape of any fluid (oil, &ec.) which may at times
accumulate in the lower chamber of said re-
tort 7. | |

The mouth-piece of the retort 7 hasthe two

independent lids or covers 2 /%, and in addi-

tion to the bell or the spigot for the stand-

SO

pipe 12 has a second bell or hollow spigot, 15, |
on 1ts under side for the ¢connections from the

lower retorts. This will be sufficient if the

combination is to be limited to three retorts; -

but where five (5) are employed, arranced as

herein shown, the mouth-picee will require

side bells or spigots, as shown at 16.

GG

The several retorts 6 6 6 6 and 7 are sebin

serles, as hereinbefore specified, and con-
nected and combined by the pipes 8 9 10 11,
so that all the lower retorts deliver into the

95

front end of the chamber of the carbureting-

retort 7. |

17 indicates the main water-gas supply-
pipe, which connects directly with any suit-
able source of apparatus for producing water-
gas-—as, for instance, a bench of vertical re-
torts (see patents to Harris and Allen, No.

1.0

302,909, and A. L. Allen, No. 310,487, here-

inbefore referred toand disclaimed)—and from

L935

sald pipe 17 four branch pipes, 18, each pro-
vided with an index-valve, 19, lead to the re-

spective retorts 6 6. Ifach of these water-gas

pipes 18 branches or divides before reaching

the retort it is to supply, so that one branch 1o

delivers into the ash-chamber ¢ and the other

into the carbon-chamlier 0, as hereinbefore

specified.

In addition to the branches 18, leading to
the lower retorts, 6, are short branches 20,
each with 1ts index-valve 21, which lead from
the main water-gas pipe 17 and deliver into
1 the pipes 10 11, which lead to the carbureting-

115

retort 7. 22 indicates oil- pipes which lead

| from any suitable source of supply and de-
liver into the water-gas pipes 20, so that the
oil will be carried by the water-gas into the.
pipes 10 11, which 'lead to the carbureting-

120

retort 7, and will reach the retort in a vapor

form, ready to combine with the gases from

the retorts 6 6, &e.

The retorts 6 6 have to be used sometimes
as distiliation-retorts only—as, for instance,

125

when they are charged with bituminous coal

in the manufacture of illuminating-gas-—and
at other times as convertersonly, as when they
are charged with anthracite coal,coke,orequiv-
alent material, as in'the manufacture of water-

130

| gas, and it is essential, therefore, that what-
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ever form of retorts is selected to occupy the

IG

d
i

terial.
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position of the lower retorts, 6, in the combi-
nation, must be adapted for use aiternately as.

distilling or converting retorts, as may be re-
guired of them.

The devices being of the general character
hereinbefore sp{.,uﬁed, and combined and ar-

ranged to form an apparatus having the char-

actex isticsset forth, may be used to mahe either
an illuminating or fuel oas at will from bita-

minous eoal, oil and its preduets, or anthra-

¢ite coal, e{}lxe &e., in exthe}: of the following
Wways:
First. In case water- gas or fuel-gas only is

desired, the carbon or llllijﬁﬂe ehambeh_, b, of

the several retorts 6 are filled with anthracite
coal, coke, or other suitable substances, and
buth chambers of retort 7 filled with like ma-
Then steam, which has been previ-
ously superheated in the driers 5, is passed
through the carbon-chambers b of the several
1*et01ts and then through the return (both)
ch&mbew of the retort 7, {md ouk thmuuh bhe
single stand-pipe. |

Secondly. 1f it1s desired to chanﬂe the fuel-
oas manuiactured as above into the Cilluminat-
:uw gas by the use of oil or its produets, then
the proper percentage of oil is fed from oil-

- pipesintobranches 11, is vaporized, and passes
30t

‘the desired illuminating properties.

through the return- e]nmbers of retort 7, whele
1t eombmes with the water or fuel SRR mld Zives

‘Thirdly. The steps as recited above in the

 first method may be followed, and the cham-

35

bers of the retort 7 supplied mth a rich bhitu-

minous coal or like carbonaceous matter ier : _
{ for other reasons, the two lower retorts can be

carbonizing the fuel-gas.

Faurthl} The steps recited in the first and
second methods may be followed,
chambers of retort 7 supplied with bituminous
coal or ifs equivalent; or, in (}thw words, the
superheated steam from driers 5 wili be passed

through anthracite coal, coke, or the equiva-

50

6 and both chambers of retort

]ent thereof in the carbﬂﬂ chambers of retorts
6, (to form water-gas,) then through a charge
Of bituminous coal or its equnaien‘t in the
chambers of retort 7, and with the fuel gas
that enters retort 7 will bhe carried the oil
vapors from oil-pipe, which will aid In the
carburizing of the {uel- '5as inretort
said gas is-converted 1nto an Illummaut
Fifthly. The carbon-chambers b Gt retorts
may be

| chmﬂfed with bituminous coal or hLe rich

5835

Rele

mrb(}n*’wecm:; coal, where it is desired to use

only that class of materml in the manufacture

of an illaminating gas.
Sixthly., When producing an illaminating-
gas from the rich bituminous coals %lone—-—db

indieated in the preceding paragraph (fifth)—

if the gas becomes poor in illuminating prop-

el‘tlﬁﬁa, as frequently happens toward the close
of distillation, this can be readily corrected by
admitting a small percentage of oil from oil-
pipe into pipe 22, so that its vapor will enter
retort 7 with the o*ases from retorts 6.

and the

i, whereby ;

| oil-retort for carbureting the fi

ing the water or fuel gas are available, as in
the case of a benech of vertieal retorts, &e.,
Thereinbefore referred to, the retorts may be

charged with bituminous coal or its equiva-
lent and the water or fuel a8 fromn main pipe
may be delivered by bmnch pipes to the re-

- torts 6, pass thence by the pipes 8, §, 10, and

11 to retm t 7, if necessary a per Geutaﬂe of o1l
being admitted to the guses in pipes 22, as
before specified, anda the finished illumin&ting-
oas will pass through stand-pipe 12 to the
wmain 14,

Ifinally, it will Dbe evident to any person

skilled in the art of manufacturing gas that

thhe character of the devices, the combinations
into which they are brought, and the charac-
ter of the fittings and settings by which the
combination and coaction of the several re-
torts is rendered possible result in a single
apparatns or works which, without alteration
or reorganization, c¢an be ewmployed to manu-
facture at will either a fuel or illuminating
gas, and to utilize all or any of the wide range
of gas-producing substances; and, so far as I
am aware, there 1S no other gas apparatus or
combination of retorts and fittings whieh will
answer this purpose. 1t wiil also be noted
that the desired quality or candle-power of the

pas, when reduced by too much saturation of
the materials with water-gas or other non-il-

luminant, can be restored 8¢ as 1o secure &
more uniform quality of the gas made than
can be obtained with one stand-pipe to each
retort, or as retorts are commonly set and
combined.

In case of small arches in existing works, or

omitted, and the bench may be set with only
the upper three retorts.
“As the Allen-Harris or the American hy-

droecarbon process and the kindred processes

for the manufacture of heating and illuminat-
ing gases are well known In the art, it is un-
necessary heve to more fully describe the op-
eration of the devices than has heretofore been
done, as thelr capacity and uiility will be per-

fectly apparent to all gas engineers and man-

utfacturers.

I am aware that a decomposing or waber-
oas retort has been connected with a series of
superheating-retorts, the last of which deliv-

ered into a coal or distilling retort, and that -

in such a bench an oil-pipe has been arranged
to deliver into the connection between the
water-gas or decomposing retort and the first
of the series of superheating-retorts, and do
not herein clalm the same, for the reason that
with such a bench 16 would be linpossible to
mannfacture a gas from coal and regulate its
guality by final additions of water- -gas and oil.

I am also aware that a steam superheater

‘has been combined with distilling-retorts so

as to deliver thereinto, said diqtﬂimﬂ' retorts

| arrapged to deliver mte deeomposmg or water-

£as 1"emrt3, which latter deliver into a small
nal product, and

Seventhly. Where ofher means for pr{}duc- i do not herein claim bhe same, as in such a
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bench or arrangement of devices it would be | retorts with the carbureting-retort, and oil-

Impossible to first form a water- gas, then add
oll thereto, and finally retort it in the pres-

- Farthermore, with the first-recited and dis-
claimed combination of retorts there would
occur loss in illuminants from the deposit of
carbon in the superheating-retorts, and in
the last-recited and disclaimed combination
thie gases from the distilling-retorts would be
Stnpp{,d of illuminants in the decomposing or
water-gas retorts.

Having thus described the nature, advan- ;
tages, and operation of my ll]VBllthll what I |
claim, and desire to secure by Letteru Patent, -
18—

1. In apparatus for the manufacture of gas,
the combination, with a carbureting-retort
adapted for solid earbons—such as coal—and

]

provided with a stand-pipe, of a plurality of
generating retorts, each of which is connected
(lnectly "mth and delzvels into the carburet-
ing-retort, water-gas pipes which deliver into

the passages whn,h connect the last recited

pipes which deliver into the water-gas pipes,

substantially as and for the purposes specified.

25

2. In apparatus for the manufacture of gas,

the combination, with a single cqrburetmm
retort, 7, adapted for solid earbons—such as
coal—aud provided with a stand-pipe, 12, of a
series of four generating-retorts, 6 6, which are

30

connected directly with and de]ivel into said

carbureting-retort, water-gas pipes 18, which

deliver mtu the series of retorts 6 6, w&ter-gas

pipes 20, which deliver into the passages which

connect one set of retorts with the carbureting-
retort, aud oil-pipes 22, which deliver into the
| last- remted set of water -gas pipes 20, substan-

tially as and for the purposes Speciﬁed |
In testimony whereof I affix my signature,

in presence of two witnesses, this 13th day of

“April, 1886.
AUGUSTUS L. ALLEN.:

Witnesses: |
CHAS. C. MILLs,
G, ADDISON TALMAGE

i
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