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Beit known that I, JOHN B. ARCHER, a citi 

Zen of the United States, residing at Wash 
ington, in the District of Columbia, have in 

5 vented certain new and useful Improvements 
in Processes of Manufacturing Illuminating 
Gas; and I do hereby declare the following to 
be a full, clear, and exact description of the 
invention, such as will enable others skilled 

Io in the art to which it appertains to make and 
use the Same. 
My invention relates to the manufacture of 

an illuminating-gas in which the decomposi 
tion of water plays a prominent part, as dis 

I5 tinguished from gas produced solely by the 
decomposition of bituminous coal, oil, or other 
similar substances, which may be defined to 
be gaseous products resulting from the inter 
action of steam and carbon at a high tempera 

2O ture; or, in other words, the carbon seizes 
upon the oxygen of the steam and unites with 
it, at the same time liberating the hydrogen. 
According to my said invention, the pro 

ducts of the decomposition of liquid hydro 
25 carbons pass to a spiral tubular retort incased 

in metal, where, together with Water-gas re 
sulting from the interaction of steam and car 
bon, it is subjected to a high temperature and 
gasified. 
My invention also relates to gas producers 

and apparatus made use of for generating gas 
for heating and illuminating purposes from 
hydrocarbons by the action thereon of heat 
and steam; and the nature thereof consists, 

35 principally, in the means used for heating the 
vapor and transforming it into a fixed gas, 
which may be used for illuminating or heat 
ling. 

It also consists in certain novel features in 
4o the construction of the apparatus, which will 

be hereinafter fully described. 
In the accompanying drawings, in which 

corresponding parts are designated by similar 
letters, Figure 1 is a vertical central section 

45 of the apparatus. Fig. 2 is a horizontal Sec 
tion taken on the linea ac, Fig. 1. Fig. 3 illus 
trates in detail the ends of the pipe in which 
the vapor from the generator is heated and 
transformed into a permanent gas. Fig. 4 is 

5o a detail view, and Fig. 5 is a perspective view, 
of the apparatus. 

The chamber in which the volatilization of 
the liquid hydrocarbons takes place consists 
of an outer casing, O, in which is placed a 
spherical shell, P; located in such a manner as 55 
to form a steam or vapor space between the 
latter and the former. -- 
The steam enters the apparatus by the pipe 

A, at a temperature of about 375, and thence 
passes spirally upward through the coiled su- - 6o 
perheating-pipe Y to the exterior pipe, Y', 
which it enters after being superheated at a 
temperature of about 1,000. " At the point 
Y an injector is placed within the pipe for 
the purpose of forming a vacuum below the 65 
entrance of the oil-pipe R, and thus forcing 
the oil downward and thoroughly inter. 
mixing it with the steam. The mixed oil and 
Steam enters by the pipe R the spherical 
shell P, which is provided with a number of 7o 
partition-plates, b, each of which has the form 
of a spherical segment. A series of holes are 
formed near the edges of these circular seg 
ments, as is best shown in Fig. 4, through 
which the mixed steam and hydrocarbon va 
pors flow downward. A number of cross-par. 
titions, d", provided with apertures may be 
arranged between the circular partitions d, in 
order to effect a more complete intermixture 
between the steam and hydrocarbon vapor. 
The pipe R enters the apparatus through a 

hole cut in the exterior cap, K, and the casing 
O is extended downward through the central 
vertical passage, D, in such a manner as to 
form an annular flue for the escape of the pro 
ducts of combustion around its exterior sur 
faces and between itself and the inner periph- ???????? 
eral surface of the cylinder V. 
Within the casing Oisarranged thespherical 

shell P, having a tube, T, which extends down- 9c 
Ward Within the depending part S in such a 
way as to form about itself an upward passage 
for the hydrocarbon vapor and steam. This 
tube may pass first downward, then upward, 
then downward again to a point near the bot. 95 
tom of the depending part S, or it may be 
coiled within the part S, so that the mixed 
vapors will be made to travel over a circuitous 
course and become intensely heated. 
The upper part of the casing O is fitted to a Ioo 

75 

cap-piece, K, which is provided with holes for 
the reception of the steam and oil induction 

  



pipes, and the vapor-eduction pipe, and also 
for a pipe leading to the pyrometer C, by which 
construction the casing is rendered imperfo 
rate at all points whereitis subjected to the di 

5 rect action of the products of combustion, and 

O 

all holes drilled for the reception of pipes are 
in the cap-piece, which is in contact with the 
outer air. An annular projection is formed 
upon the upper edge of the casing O, by means 
of which the latter is supported by the crown 
of the apparatus in such a manner that it can 
be removed with facility for repairs or other 
purposes. 
The gas-eduction pipe L is led downward, 

I5 coiled spirally, and incased by an iron or steel 

2? 
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annular casing cast or formed about it, and 
within this vapor-eduction pipe is coiled the 
pipe H, through which the vapor generated 
in the chamber P passes in such a manner as 
to form an annular spiral passage between the 
two pipes. 
The vapor generated as hereinbefore de 

scribed by the action of the steam upon the 
oil in the receiver P passes downward through 
the coiled pipe H, thence upward about the 
pipe H' and receiver, thence through the in 
ner pipe, H, to a point near the bottom of the 
closed end of the outer pipe, L, as shown best 
in Fig. 3, and thence upward through the an 

35 

45 a permanent gas, which may be used for illu 

nular spiral space between the inner tube, H, 
and outer tube, I, to the cylindrical retort 
M, the inner peripheral surfaces of which 
are exposed to the direct heat of the escaping 
products of combustion. It will thus be noted 
that the vapor, after leaving the vaporizing 
chamber, is subjected to intensely-heated sur 
faces equal in area to the aggregate of the 
outer peripheral surfaces of the inner pipe 
and the inner peripheral surface of the outer 
pipe, and that it is made to travel over a dis 
tance about equal to the sum of the lengths of 
the two pipes. This travel of the mingled 
vapors in a thin stream over highly-heated 
surfaces has the effect of producing therefrom 
minating and other purposes. 
The gas generated passes by the pipe U and 

branch pipe N to the retort M, and from thence 
by the pipe F to the point whereit is required. 

So A branch pipe, J, leads from the pipe F to the 

oil-induction pipe R, so that in some instances 
the inflowing oil may beheated by the addition 
of a small portion of intensely-heated gas. 
The furnace or burner B is supplied with 

gas by the branch pipe L', and the flame and 
products of combustion therefrom first pass 
upward through the central flue, D, and thence 
downward through the dividing-flue Z to the 
chimney Z. A branch pipe, R, leads from 
the main oil-induction pipe R to the gas-educ 
tion pipe, and both of these pipes are pro 
vided with stop cocks or valves, by means of 
which the oil flowing through them may be 
accurately regulated. 
The apparatus above described is intended 

to be used in carrying out a process for the 
manufacture of a fixed illuminating-gas, the 
steps of which are as follows: First, the steam 
is heated to a temperature of about 1,000 
Fahrenheit; second, about one-half to two 
thirds of the oil to be transformed into gas is 
mixed and vaporized with the superheated 
steam; third, the vapor and steam are thor. 
oughly intermixed and raised to a tempera 
ture of about 1,300 Fahrenheit; fourth, the 
remaining one-half to one-third of the oil is 
intermixed with the vapor; and, fifth, the va 
por thus enriched is raised to a temperature 
of nearly 2,400 Fahrenheit in a pipe or pipes, 
the exterior surfaces of which are protected 
from the direct action of the flame. 
Having thus described my invention, I claim 

and desire to secure by Letters Patent 
The process of manufacturing gas which 

consists in, first, superheating the steam; sec 
ond, intermixing with the Superheated Steam 
about one-half of the oil to be vaporized; 
third, intermixing the vaporized oil and steam 
in a mixing-chamber; fourth, adding the re 
maining portion of the oil required to the mix 
ture, and, fifth, heating the mixture to form a 
fixed gas by surfaces which are not in direct 
contact with the flame, as and for the purpose 
described. 
In testimony whereof I affix my signature in 

presence of two witnesses. 
JOHN B. ARCHER, 

Witnesses: - 

C. S. WHITMAN, 
C. FRED. KELLER. 
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