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fo a,ll whom it maxq CONCErN. :

Be it known that, I, JOSEPH PEARSON GILL,

(st the city, county, and State of New Yorh,
. ha\ e lnvented certain new and usetﬂl Improve-

10

ments in Processes of and Apparatus for

’\Ianufaeturmg Gas; and I do hereby.declare
that the following 1s a full, clear, and exact de-
| scrlptmn of the same. |

My invention consistsinimprov emen ts i inap-

paratus and processes for manufacturmg illa-
minating and non-illuminating gases; and it

includesin one apparatus mechanism for com-

~_ bining heated air, superheated steam, non- illu-
e mmatmg gas, hydrocarbon liguids, and vapors

5

arising from solid hydrocarbouns, coal-tar or
melted resinous or oleaginous substances in

the process of vaporization, and in the con-

version of the combmed vapors into fixed

' gases.

20"

The apparatus and processes are hereinafter
fully described and particularly claimed. -
In the accompanying drawmgs, Figure 1

~represents the apparatus in a form adapted to

25

~ hérein deseribed.

- use bituminous coal or any other similar solid

hydrocarbon for producing h ydroearhon va-
pors by distillation and thesaturation of steam-
heated air or non-illuminating fixed gas, all as
TFig. 2 represents an appa-

- -+ ratus in all respect sumlar tothat shown in
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Fig. 1 and adapted to be used for the same

purposes, with the exception in respect to the

apparatus that it is provided with devices for
holding coal-tar or melted resinous or oleagi-

" nous substances to be supplied to the retort
above speclﬁed in the place of the solid hydro-
carbon used in the for m first shown all as here-

inafter explained.

+ In the apparatus shsafn in Sheet 1 there are
" three benches, z, ¥, and z, in each of which
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there is a retort, ( marked respeetwe]y A’ B,
and C )althengh theseretortsmay, if preterred
all be placed in 2 single larger beneh

| The apparatus, as shown, is capable of three
O dlstmct operations or processes: First, there

is prowded a boiler, W/, with pipe-communi-

cations and an automatlc reg ulater, MN. The

pipe in which the regulator is placed is con-
~nected with supelheaters H H and K X, and
" from K K a pipe_ leads through a vaporlzer L,
o a retort, A’." From the retort A' a pipe, E’
leads to the retort B, and from the retort B a

(No niodel.}

tion of consumption or storage. The oil-tank

is indicated at I\

leads around the benches x and and con-
nects with the plpe G- ata pomt 1, from which

point, by said pipe G, it is in commumeatlen_'

with the retort C, bemg shut off from the re-
tort B by a stop- ‘cock or valve. The tank T is

provided with an automatic regulator, R N/,

R being a diaphragm working a needle-valv e,
N/, the diaphragm’ belng Operated by steam
takeu f10m the vaporizer L. through the pipe
E, so that any increase of pressure in the va-
porizer L. will tend to open the valve and allow

Its faneet is over the open-
‘ing of a siphon-pipe, @, which leads, first, to
the vaporizer Lj second, to a pipe, b, which

i From the pipe I a braneh | K’ leads through"_ L
'condensmg and purlfymw apparatus e, 1y 0y

and U to a storage-tank. The retort B is also
connected to the retort C by the pipe G, and
.the retort C is connected by pipe H/ 1:0 the_‘
pipe K/, 1eadmg to the tank, and to the pipe
- IF, Ieadmg to the burners and farnace, so that
| bOtl] B and C are in connection with the same
‘source of supply and. with the same destina-
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more of the h){iroearben oil to escape from_ |

bhe Lank

The retort A’ is supplied with air from a

blower, U, which is provided with reﬂ‘ulatmg
dewces, substantlally such as shown in my

| Patent No. 241,208, of May 10 1881, Air from

this blower passes by the’ plpe ® to a super-
heater, s/, to which it is admitted by short

pipes prm ided with valves; or it may be con-
ducted past the superheater through I: to the
The branch pipe #* is also pro-

retort A’.
vided with connections with a short pipe, 2,

| which connections are shown by dotted lmes
in the drawings, by which the air may be con-

ducted from the superheater around the re-
tort A/, and by pipes O and G to the retort
C, or by pipe I’ to the retort B. I have

| promded also another steam-boiler, W2, with

automatic regulators M? and valve N2 and

a superheater, S, which is connected by a

plpe, P, with the pipe E’, and also with the
pipe b. Instead of this second boiler, W2, the
superheater might be attached to the bmler

WY, commumcatmg in the same manner with
the pipe p. It will be understood that these

pipes are provided with stop-cocks or ‘valves,

as indicated in the drawings, by which any

pipe, I, leads to burners B* and furnace D. | part of the apparatus may be shut off, and the
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retort:

Al also so

~for the reason that thelatter vaporizes in con-

40

- rately, I refer first to the use of steam.
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stantly diminishing quantity, and this varia-
tion may be compensated by the easily-con-
trolled hydrocarbon-supply.

Describing the particalar operations sepa-
Steam
from the boiler W/, in antomatiecally-regulated
quantity, passes through the superheaters H
and IS, and thence to the retort A’.  When
steam alone 18 to be used the air from the
blower is shut off, and if a solid bydrocarbon
is used in the retort A’ the liguid hydrocar-
bon is shut off. 1n that case the steam in the
retort A’ 1s decomposed by contact with the
anthracite coal and forms a non-iliiminating
gas., 'This passes through the pipe E’ to the
retort B, where it mingles with the bydrocar-
bon vapors distilled from solid hydrocarbon
therein. Ifrom this retort b the commingled
gas and vapor pass by the pipe G fo the re-
tort C, in which they are converted into a
fixed gas, and {rom whicli, by the pipes H’ K/,
they are conducted throun'h the puuf.g g and
condensing apparatus, &c ¢, f'y g, and U,
to the st(}rage-ehamber; or they may be taken
by the pipe I directly to the points of enn-
sumption. |

In case 1t be preferred to use the liquid hy-
drocarbon instead of the anthracite coal, here-
totore described as unsed in the retort A’ the
hydrocarbon is admitted through the plpe a

lies nithe

anN This :saturation of the air,
ooosteam, or gas, as: deseribed, by liquid by dro-

~steam or air, or steam and air mixed with theq to the vaporizer
sghydrwarhon vapors or non-illuminating gas,
may be conducted through the various pipes,
:as heremn explained, for carrying ou the differ- .
i s eng pmcesges and pmﬂucmﬁ' tlm diﬂ{,ront re- |
sults , - . . o
NERERERERRERS § proceedi HOW to descnbe he seve 11 @peréi
EEEEENEE E:itlﬁnb,, premising that the main distinetion be- |4
tween the apparatus:above deseribed and the
methods: employed in its use and the appara- .
tus shown: 1 apphication No. 26,95
addition of the apparatus for m‘app]ynm the
heated air iu the retort B and in the use of
the vapors arising from: the solid hydrocarbon
ooy anesard retort 1 the pmcess of dls..tzlhtmrl, Ml
oo as heremafter explained. SR
.. Before explainingthe pmtwumv Lm,tlmdb of
NEREEERNREE é{)perﬂtmg the above-described apparatus, it
1 may be stated generally that the retort B con-
tains bituminous coal orany suitable solid hy-
drocarbon; which is to be subjected to a low
heat only suffieient to vaporize  the oil there-
from, and that from the proper source, here-
tofore explained, either steam or: heated air, or
steam: and air satarated with lignid hydrocar-
1ibon ‘vapors, or a non-illuminating gas tromthe
saturated, may: ‘be passed :
~ithrough the retort Bé,éi?tﬂdg there take up the
vapors arising  from the  distillation of the
¢ solid : bydrocarbon : therein,: and: thenece be:
oopassed either to the farnace or ito the retort G,
ot riwhere the commingled vapors . are wtwmted
o antoa fixed gas.

carbon vapors is masimls_)_mtam; feature in eon- |
1 1oneetion: with the vaporized solid hydrocarbou, |

5
{ commingled air and v

pipe Gito the retort C, where: they arccon:: i 0
verted into a fixed gas, and thence are taken = |
i-{o the storage-tank 't'lﬁrwghs condensing, puri-
Aying, and measuring |
U, or to the point of consumption, D, in the
én‘ﬁlélénfl;é:lée;t‘i heretofore explained.. SEREEEE RS
{ produced is an illuminating-gaslike that made 0000
[ by tlie process ﬂratdeserlbed. Asbeforestated 1 i

[ in'respect to the non-illuminating gasand hy:
droearbon vapors in the: retort : B the mixed :

DTETEL

oas,

shut off ‘and air 1s admitted througl the pipe
o Inthis case the retort A’ serves simply
to-heat the air, from which: rétort: it passes
througn the pipe I to thie retort B, |
mingles with the vapors arising from the va- 0000
porization of the solid ‘hydrocarbon;and the = 11
Bo il

vapors: pass through the

~apparatus ¢, f7,

pors arising from the solid hydrocarbon con-
tained therein. In this case the superheated
steam 1s conducted by the pipe p and pipe E/ to
the retort B, and the commingled superheated
steam and hydrocarbou vapors are thence con-

veyed to the retort C for couversion into a

fixed gas or through the pipe I, as a vapor,
in the manner heretofore explained. Althoiigh
this may be done, this direct use of the steam
to take up and convey the hydrocarbon va-
pors is greatly less advantageous, since the
liability of the steam to condensation renders
1t variable 1 capacity as a conveyer and in-

terferes with the exactness of the proportions,

which 1s 80 desirable in my processes.

In case of inconvenience of obtaining a sup-
ply of solid hydrocarbon, the apparatus may
be run by a supply of liquid hydrocarbon
brought from the tank by the pipe b to the
pipe G at the point 1. Bither non-illuminat-
1ng gas or heated air or superheated steam
may be brought by means of the described
connections through the pipe O to the point
R* in the pipe G, whence it carries the oil from
the pipe & through a suitable vaporizer to the
retort C.

It will be UIIdGFthO(l that in all these opera-
tions the proper valves are opened or closed
according to the direction required to be rm en

[ to the gases or vapor"'.-

¢!, and

In ease’

s where it combines with the 1 11 0 1
superheated steam from the boiler ' W/ and . SRR

passes to the retort D, in the mdnuer hereto
{ore explained, as a non-ﬂﬁummatm :
. Inease it be desired: to use air .mbtead .ol':s z
;th:e non-illuminating:gas, the steam-supply .is

where it i

Tbegastlms

‘heated air and hydroearbon vapom may be

talken from the retort B and carried directly 000 10
to the points where they are to: be 'ensumm SRR R ERREE N
as o vapor by means of the: pipe I, EERERE RN

the retort A/ 1s 1ot employed in .the. processg gz il
last: deseribed, I mway use the superheater S/, 1000 i
conducting 'the amr by pipe (shown in dotted 1 111
| lines): from the: point 2°to the point !y thence 1 10
| by pipe Iif into the retort B, the pmcess from

that point bemn‘ the same as thdt hwetofme? 10C

(IESL{IDE{] :’;;;;._,., - ; ..:.,.,5_::.5:555
Inthe desmlbeu ammmtus l may alﬂ:e use: i
z*‘supezheated steam carried directly to the ire- 1 1
tort B for mixing with the hydrocarbon va-

fog
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~ vaporization is to take place.
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In Sheet 2 :precisely the same apparatus 18 a,nd a hydrocarbon-liguid-supply pipe having:

shown as in: Sheet-1, with the exception of de-
vices which are’ added for the purpose of va-
porizing tar or any heavy liquid hydrocarbon,
instead of bifuminous  coal or other solid hy-

drocarbon,intheretort B. I use asmalltank, |
B, pla,ced on the top of the furnace or in some |

other warm position, for:the purpose of keep-

ing the tar, heavy oil, resins, or oleaginous sub--

stances in sumclent Haid condition to.run

freely. This tank is of a sizeto contain a
quantity of liquid-to be vaporized in the retort |
b in any given time—that is to say, daring a

chargeor runof the material. - Thellquld flows
through the pipe p’ into retort B aceurately
and uniformly during the period in which the

vaporization at a low red heat, and graduoally
increase 1t to a cherrv red to vaporlze the tar
to dryness. When the vapor passing from
the retort B is not otherwise required, it may

be allowed to pass through a coudwsmg -coil,

(/,into.a reserv oir, T/, thereby avoiding waste
of material. 1t 1s necessary that the flow of
the tar or other substance to the retort B
should be uniform and graduated, so that it
may be vaporized as fast as supplied, and as
the residuum aceumulates in the retort it is
requisite that the charge in the tank should be
such in quantity that it will be exhausted be-
fore theretort becomes clogged. The residuum

~is avery finecoke, which may be removed and

35

used for fuel or other purposes. The vapor
from the tar or other substance is used in the
same manuer as that heretofore described in
connection with the vapors of solid hydrocar-
bon in the retort B.

The apparatus, as deseribed and shown, is

| capable of supplymg the air, steam, and non

40
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tort.
air a proportion of steam or non-illuminating

gas whenever it may be desirable to make a
 gas of less density.

be used alone.

illuminating gas in mixture to the fixing-re-
I contemplate supplying to the heated

It is especially desirable
to thus mix the steam or gas with the air when

- liquid hydrocarbons are used in connection

with the Solid The non-1lluminating gas may

Although I have described the manufactare
of vapors by means of heated air, non-illami-

nating gas, and superheated steam, I do not

herein claim the manufacture of such vapors,

that being the subject of another application,

of which the serial number is 28, 8.)3 filed

Mareh' 21, 1881,

1 do not herem. claim the cambmatlon of an
air-supply pipe and regulator and liquid-hy-

drocarbon and steam sapplying devices pro-

vided with automatic regulators, a superheater
and vaporizer, said combination being claimed

~1n application Serial No. 28,425, filed March
16, 1831,

Hav‘mg thus described my invention, what I
claim 18—

1. An apparatus for the manufacture of gas,
consisting of a retort, A’, in combination with

an antomatically-regulated air-foreing device

a regulating device connected with the air-

| forcing device, whereby the supply of hydro-
~carbon, 18 proportioned to the supply of air, a

heater, and a vaporizer, substauntially as de-

8er lbed

2. Incombination with the retortA’ asteam
Supply pipe and an air-foreing devme, with a

heater for each, and with snitable connections

and. stop-cocks, whereby e¢ither /may be used
at will, and a h} drocarbon-ligunid-supply pipe

‘with an automatic valve, whereby the amount

of o1l 18 proportioned to the amount of steam
or air, substantially as described.

S
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3. The combination of the retort A’ and the o

‘automatically-regulated steam or air supply-
[ commence the |

ing devices, hydrocarbon-supply pipe regulat-
edy substanmdllv as described, by the steam

or air admltted a suaitable supe1heater and

vaporizer, the retmt B, adapted to hold a dry

hydrocarbon, a pipe and regulator between

the vaporizer and oil supply pipe, and suitable

‘1ntermediate. connecting - pipes, all substan-

tially as described and shown. -

4. The combination of the retort A’, with its
liquid- hydrocarbon supply reservoir and pipe
and steam or air supplying device, superheat-
ers, vaporizer, and automatic regulators, as de-

90

95

scribed, whereby the proportions of hydrocal- -

bon aml steam or air are antomatically main-

tained, a vaporizing-retort, B, adapted to con-

tain dry hydrocarbon, and a ﬁxmg retort, O,
with suitable intermediate pipes and connec-
tlons, all substantially as described.

. In the described apparatus, the combina-
tlon of the retort A’ and air or steam supply-

‘ing devices, adapted to produce a non-illumi-

nating gas, subbtantlally as described, the re-
tort B and pipe E/ for taking such gas to the
said retort B, and a steam generator and sup-
erheater and steam-supply pipe p, connected
to the said pipe E’ at a point between the said
retorts A’ and B, and connections, substan-
tlally as descrlbed whereby the resultmg gas
may be conducted 'from the retort B to a point
of consumption or storage, or to a third retort,
U, substantially as and for the purpose de
scnbed

6. The éombmatmn of an air-supply pipe,an

~automatie air-forcing device and alr-heater,

steam-supply pipe, an automatic regulator, a

‘hydrocarbon-supply pipe having an antomatic

valve, and a fixing-retort.

7. In the described apparatus, the combina-
tion, as herein described, for the manufacture
of gas, of an air-supply pipe,an automatically-
regulated forcing device, a heater therefor, a
steam-supply pi p'e provided with an automatic
regulating device, a superheater therefor, a re-
tort, B, substantially for the purpose descnbed

and a ﬁxmg retort, substantially as set forth,
8. In the described apparatus, the combina-

tion, as herein described, for the manufactire
of gas, of an air- supplymg device, an auto-
matically-regulated air-forcing device, and a
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steam- supp]yplpe provided with an antomatic

regulating device and a superheater, a hydro-
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carbon-liquid-supply pipe provided with an
automatic regulating device and a vaporizer,

~a retort in which solid and melted hydrocar-

bon, coal-tar, and similar heavy liquids are
vaporized, and a fixing-retort, substantially as
set forth,

9. In an apparatus for the manufacture of

 gas, the combination of the following parts:

10

tank T, regulator N/ I}, vaporizer L, boiler W/,
regulator M, valve N, superheaters H I, non-
illnminating-gas refort A/, air-pump U, com-
pensator G’, superheater ', boiler W=, regi-

lator M?, valve N?, superheater », vaporizing-

IS

25

retort B, and fixing-retort C, substantially as
described. |
10. The process of manufactaring gas aere-
in described, consisting in vaporizing liquaid
hydrocarbon by use of highly-heated air in con-
tact with the liquid in a vaporizer at a tem-
perature below that of the destructive distil-
lation of the liquid, in supplying tbe heated
alr by an air-forcing device, in regulating the
supply of liquid hydrocarbon auntomatically by
the heated-air supply, whereby the definite
proportionsof eachare maintained, and 1n con-
veying the commingled vapors to a heated re-
tort and converting them into a fixed gas.
11. The process of manufacturing gas, con-
sisting in combining highly-heated air and

!

superheated steamornon-illuminating gas with

vapors arising in a heated 'retort from bitumi-

nous coal orother solid or melted hydrocarbons,
coal-tar, or similar heavy liquids 1n the pro-
cess of vaporization at a temperature below
that of destruetive distillation, and conveying
the commingled vapors to a heated retort, and
then converting them into a fixed gas, sub-
stantially as set forth.

12. The process of manufacturing gas, con-

sisting in combining highly-heated air_and

superheated steam or non-illumipating gas, in
conjunction with the vapor of aliquid hydro-
carbon, with the vapors arising in a heated re-

tort from Dbituminous coal or other solid or

melted hydrocarbons,coal-tar,or similarheavy
liquids in the process of vaporization at a tem-
perature below that of destructive distillation,
and couveying the commingled vapors to a
heated retort,and thereinconverting them into
a fixed gas, sabstantially as set forth.

In testimony that I claim the foregoing as
my own I affix my signatare in presence of two
witnesses.

JOSEPH PEARSON GILL.

Witnesses:
B. ¥. JAMES,
Wi, H. GRENELLE.
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