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Specification forming part of Letters P&ﬁent No. 1 69',326,' dated October 26, 1875 ; application filed
| - October 20, 1875. | : |

To all whom it may CONCErn:
‘Be it known that I, JOSEPH WILLIAM

BEATLEY, of the city of Brooklyn, in the
county of Kings and State of New York,

United States of America, gas engineer, have
invented certain new and useful Improvements
on the Process and Apparatus for the Manu-
facture of Illuminating-Gas; and I do hereby

- declare that the following is a full, clear, and
~ exact description of the same. .
The nature of my invention consists in an

improvement in the process and manufactare
of illuminating-gas from liquid hydrocarbons,
by the commingling of superheated stean and

hydrocarbon vapors evaporated from the sur-

face of the liquid hydrocarbon by the action
of the superheated steam upon it, and by de-
composing the said commingled vapors into
a fixed commercial gas in red-hot retorts. This

" is accomplished by utilizing the light vapors

of liquid hydrocarbons obtained by a natural
evaporation from the surface of an undis-

turbed body of a liquid hydrocarbon, and by |

the expansion and rarefaction of sald vapors
by superheated steam.

Heavy vapors, by the execess of carbon In
them, cause the formation of lamp-black, piteb,
and 2 thick, viscous, tarry substance, which
obstruct the retorts, stand-pipes, hydraulic

" main, condensers, and purifiers, causing trou-

ble and expense, and, at times, stopping the
manunfacture of gas entirely. They also make
a heavy smoky gas, surcharged with unde-
composed vapors, which are subsequently
condensed in the street-mains and consumers’
meters, causing additional trouble and dam-
age, while the light vapors, utilized as herein
described, make a fixed commercial gas, tree
from injurious vapors and smoke, of brilliant
quality and of a light gravity, to burn 1n or-

~ dinary coal-gas burners.

The means employed for the production of

the said light and rarefied vapors, their con-
~ version into gas and their combination with

coal-gas, are as follows: A closed vessel or

- still, counected with a superheater and steam-

boiler; a storage or supply tank and retorts;
and a still containing superheated steam and
liquid hydrocarbons; and a coil situated be-

| neath the level of, and for the purpose of

heating, the said liquid, and also a nozzle
with rose-head and ring attached, for the ad-
mission and distribution of superheated steam

‘above the surface of the liquid, and having

inlet and outlet connecting-pipes, all for the

purpose and in the manner as herein described

and set forth. - |
~ The said storage or supply tank or tanks
may be made either of wood or of metal, and

may be located in any convenient situation,

 covered and protected by any suitable inclos-

ure or jacket when required, which inclosure
may be heated by steam through an iron coil,
and the tank may be cooled by cold water
when necessary, to preserve an eq nilibrinm of

‘temperature in the hydrocarbon liquid stored

therein during all seasons of the year. I fill
and refill the said tanks with hydrocarbon
liquids, or distillates thereof, by means of a
steam-pump, that draws said liquids or distil-
lates from the vessels or packages of trans-
portation, and delivers the same into the up-
per interior part of said tanks by an inlet-
pipe provided with suitable valves. I gage
the contents of said tanks by an upright glass
oage, by which I am able to ascertain the
quantity filled into and withdrawn from said
tanks, and I provide each tank with a safety-
valve or siphon, to permit thée escape of at-
mospheric¢ air or vapor. |

The contents of said tanks L draw away by

‘an outlet-pipe, which extends from the lower
| side of the tanks, and connects with a steam-
pump, and also with one or more closed ves-

sels or stills, in order that a regulated quan-
tity of liquid may be run from the tanks:
directly iuto the still through the pipe, or
drawn from the tanks and forced into the still
with the pump. The said still is a closed
metallic cylindrical vessel, vertically set ap in
any convenient place, having 1ts internal
dimensions proportionate to about six feet in

diameter and eight feet in height, covered

with asbestus or any other non-conducting
material, and containing therein liquid hydro-

“earbon, in the proportion of about five-eighths

of its internal area, reserving about three-

| eighths of said area as a vapor-retaining

| |
F
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chamber fer the purpose ----- of commmglmg su-
perheated steam and hydrocarbon vapor,
~ evaporated from said hquld hydrocarbon by

~the action of the said light and thoroughly-.

. diffused superheated steam upon the surface

| fo the said. liquid,said. proportions being given,
‘to obtain the evaporating-surface required to

eupply the area-of ‘the ‘vapor:retaining cham-
“ber WIth hydrocarben va,pors, and at the same
eemetmm" 'ir]a,mtelmn g 3 umform tem perature
therem. Said still is- provided with pressuare-

gages, and ‘gages to exhibit the height and
appearance of the contents, a pyromeéter, and

two thermometers, by which the condition of

the contents is exh1b1ted ena.bhng the op-.
era,tor, by use of the valves upon the inlef |
“rand'outlet ] Dipes,‘to ‘control ‘and regulate the.
operatmn of it under? ‘. preclse formnula “for |-
'Said still ‘is provided ‘with_
“inlets and outlets’for ‘the :introduction of ‘hy-

contmuoue use.

¢c:lrt:n3:~ur.'bu::-1:1 liquids and superheated steam, for

““the outlet:of - vapor, and also for'the inlet end;
~outlét of ‘a coil’ throu gh’the‘body: of ‘the'liguid [/
hydrocarbon for the purpose herein'described |
and set forth ‘The'said eoil ‘is'a métallic tube.
‘placed
“within “the ‘eylindrical still ,‘having 1ts inlet |*
“into the'still'about eeven-twelfths of'the height
" of ‘the interior ‘of “the 'still:above the bottom
“thereof, -said ' inlét ‘to ‘be ‘made ‘about eight
“‘inches’ belew the eritratce:.of the 11qu1d supply_ ]

of abeut one’ r11:1aeh ‘interndl - dlemeter

plpe,*heremafter deseribed. Said-coil isplaced
. in‘eoncentric ciréles, at-about fourinches: dis- |
“tance’ from ‘the *inner *side- of ‘the ‘cylindrical
etlll ‘and-each’ GlI‘GlB keptat-anequal distance:

of ebout four: inches from ‘each ‘other, ‘said.
“eoll’ having its outlet through the: srde of said
et111 at’ about elght mches above the bottom_j

mg each a valve te regulete the 1n1et and ouit-
let‘ﬂbw of ‘steam‘to-and- from said 0011 and to

shut it off: enmrely when not: reqmred Land also

"'to admit the peseage of - superheated steam
through an additional ¢ oonneetmg -pipe to'the
“‘coil ' when it may be: neeeesary to-increase the.
hea.t in-the coil’ beyond'that of ordinary steam
_from the boiler; the dimensions and arrange-

'ment deecrlbed bemg preferdably ithe form, |
' 'mches long, and 1ts base ebout hve mehee 11:1_?-. .

“diameter, havmg a’‘convex’ bottem whlch 18 -
'i_? perferated with “small” holes. |
‘be composed -of -a metallic: h&lf mch plpe, and
is:about four and a half feet'in 'diameter, a,nd_;*:-- Ul e
is attached eceentrleelly to 'the nozzle : at &
I;*pmnt about oneisixth of its diameter fromits =~
‘center, for the purpose. of ma.kmg it (,011een-;.i._.- SR
trie Wlth the still, ‘and is_ perforeted withh
‘small holes to dletrlbute the steam:in a dewn-;_;._f e
| -ward (11rect10u. The purpose of the rose- head_f?' S
‘and ring is more eﬁeetuel]y to lightly and dif- 0 o
If';fuelvely distribute the superheated steam in
‘the vapor-retaining ¢hamber. upon the surfa,cej.-, -
of the liquid - hydroeerbon, by ‘which ‘it ‘is

preportmn, position, ‘and ‘use of “said ‘coil 'to
';,__:;_;I-,H_;jj"asmst in’ mamtammg the temperature of thej
. liguid contents of the still 4t @ uniform'stand-
ard ‘Wlthln the margm of” ‘869 and ‘1860 Fahr-'_
"f’}';f,ﬁ;;'-g;"['eﬁ“’helt and’ by the equellzed distribution  of
:::"-_:.‘"1te concentrw cn'cles ‘a8 already dee(,rlbed

......

wn:hm the body of! the liquid‘ contents of the
gtill, 1mpa.rt1n g to'said contents the preserlbed
degree of 'heat, without dlsturbmg ‘the ‘equi-
librium thereof and Wltheut causmg ebulhtlen
and eonvectwe currents therein.

. If the ‘¢oil*were of* iniproper: dlmensmne as
to’ dlameter and height;and located dlﬁereut]y
Wlt}hln the'body ‘of the' hquld or’ partly within
and partly abeve 'the llquld orif the liquid
"were heated by means of a Jacket surroundmg

the etﬂl to whlch eteam ls admltted or if |

-ing or; overheating it.’
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| heated by a ﬁre undernee.th the reeult Would. I
‘be a disturbed condition of the liquid, c.;meed:_j_,
by unequal temperature and eenveete(] cur-
| rents in the same, which dmturbed cenchtlong_:
‘and varying temperature would cause.the . - . |
---:forma,tlon of -heavy and variable Vapors, w1th_.__,'_._i_- G
‘the pernicious eonsequencee ‘thereof, as herem-,‘l R
| already described; and would also produce a -

heavy residuum, amountmg at times to a loss SR

| of :about one- ﬁfth of the entire liquid used, - -
| while, when eveporated by the use of super-__- .
‘heated steam, in the manner herein described,
‘10 residuum whatever remains in the still, as. S
1 the liquid is entlrely and uniformly eva,poreted_.j;- o
‘when the naphtha distillate of. Ilquld hydro- DT
-earbons is the liquid employed. = S
- The inlet-pipe for supplying the etlll Wlth-'_
_Ithe hydrocarbon liquid is about three:quarters -~ .~
oftan‘inch in internal diam¢ ter,and entersthe -

‘without : agltetmg O dleturbmg ithe bedy of

-gtill preferebly at a'point two-thirdsof the:in- =
|:ternal height of the ‘still ‘above the: bottom
thereof, to pérmit the inflow of ‘the: liquidihy-

drocarbon upon the‘surface of ‘theliquid con- -
‘tents in such a‘manner-as:to maintain it at: its
maximum level ‘with but: ehght variation; and i

r"@the same mere or leee and mterfere wmh that'-g;;__ TR
| natural-evaporation: whmh 18- attemed by theﬁ-_--z' |
-?jmeaue herein now described. e S
~ “The superheated:-steam pipe,’ whrch conneets:;_f SRS
| the 'still with - the superheeter ----- has a'mozzle -
‘preferably three- quartere ofan- mch in 'inter- - T

‘jects vertically downward to a point below the o
‘outlet of the vapor: plpe, and above the inlet _

of ‘the liquid-supply pipe, the: length being in

proportion to the diameter:and heiglit of the B

still, and so as to llghtly and thoroughly dif-
fuse ‘the superheated steam down'iipon the . .
' -‘*%surfeee of the liquid contents: without: agitat-
Said nozzle hasupon =

|its: outlet-end Wlthln the still a‘rosetheadand =
| distributing-ring.  “Said rose-head ‘may - be
"-_made of metel end 1e cemeal 111 rorm ﬂmth it -

‘quietly evaporated, the combined action of the

Tose and ring-being - to more tlzitlnrmztghl:,,:r com-

| the liquid. If the'supply were below the'sur- -

‘nal diameter, which enters -the still through - L 2
‘the top at a- pmnt nearer toithe. 11qu1d -supply o
‘pipe ‘thanto the vapor-escape pipe, and pro-




 still in a regulated quantity and temperature

_ uninterruptedly..

" 'the liquid with that of the steam, and create

" tha is the liquid preferably employed.

" rapid escape of the steam and preventing a

.7 a condensation and separationtakes-place,

* whereas a' combination” of dry stuperheated
- Steam and light vapors: has the effect of pre:
“gerving and adding to-the life of: the retort,:
~it'having bee .
' after more thal ‘a.year's’service, were In'a-
" sound and perfect-condition. T

169,

mingle the superheated steam and hydrocar-
~ bon vapors in the space between the inlet .of
the supply and outlet of the’ vapor-escape
~ pipe, which are placed on opposite sides of
the stil.-~ o

' The superbeated steam is'admitted into the
 without -pressure or force. If pressure were
used, or if it were forced into the still ‘by
means of an exhauster or pump, the liquid
contents would become agitatéed and over-
" heated, and heavy vapors thrown off with the
~ injurious effects heretofore alluded to. - -
The effect of the ‘superheated steam admit-
“ted into the still, and' diffused-in the manner
~described, is to cause the production of a'very
volatile hydrocarbon vapor of uniform quality

- and quantity ; the commingled vapors are ¢ar-

~ ried off from the still in a highly-rarefied state,

" the liquid conteénts maintained at a uniform

‘temperature and deusity, and & natural evap-
oration at the surface of the undisturbed liguid
is obtained and maintained continuously-and

If cominon steam were used instead-of su-
- perheated, its condensation and the filtration
“of the boiling water thereof through theliquid:
ts would equalize the temperature of

ebullition, convective currents, and a high de-

© gree of temperature, that would cause the pro-
" duction of heavy vapors, that are not snitable
~~ for the manufacture of fixed gas. ~The vapor-

“izing of the liquid would be also unequal,

" throwing off thie more volatile portions at first,
~ the liquid gradually increasing in dénsity un-

til finally resulting in-a- dead-oil, when naph-
- If the nozzle entered the"l‘fop of ‘the still in -
" its center, or nearer the vapor-escape pipe, its
action would bé imperfect, by permitting a too

~perfect evaporation and commingling of the

© vapors. If it entered in an oblique direction
" it would cause, by the defleéction of the steam,

" an,outward driving force.in the ené direction
or an obstructive force in the opposite. -

" Superheated steam is. not ouly required to

vaporize the liquid, and to expand and rarety

‘the vapors, but also, by its high témperature- |

~ and dryness, so to heat and soto combine .
- with and retain them that they shall not con-
dense and separateon their passage to the re-

- and ‘heavy vapors'are discharged into the re:
‘torts instead of light ones, and with the fur-

7 “"ther result of injury to-the retorts by the in-
- troduction of moisture into them, which causes | Wi ,_ -,
| | gas formed in said retorts1s mixed:in a heated

" the cracking and disintegration -of ‘them ;-

en found ‘that retorts so treated,

+ N
L] . L}
- L ] - - ".
]
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Steam and superheated steam are chemi-
cally different; and in’this connection they are
‘not convertible. terms. It cannot be claimed
‘that either the one or the other may be used,
‘as their effects are wholly different. =
+ The outlet-openin o in-the still to the vapor-
escape pipe is made about §ix inches below

| the top of the still, the opening and the pipe

leading therefrom to:be, in internal diameter,

- from four inches to six:inches, according to
the quantity of gas required:to be made, the
pipe to be covered with asbestus or any other
‘non-conducting material. The egress of the
commingled vapors-is slightly refarded by

“thus placing the outlet-pipe-below the top of

“the still, and also by two or more bends or an-
gles in the said pipe. ‘This mechanical check

light baek pressure, and consequent-diffusion
of the vapor.in the vapor-retaining: chamber,

prevents the vapor from being drawn away
trom- the still too rapidly, tends-to regulate
‘the evaporation of ‘the ‘liquid, to equalize the

| deusity of the vapory to rarefy it'by more in-

timate contact with the:superheated steam,.
and to create sufficient-elasticity or-expansive
power: to pass .it, without force or pressure,
through the pipes:to the retorts. . The pipes
“are without any internal checKs -or obstacles
‘to-the passage of the vapors, thus enabling
‘them, at all times, to aet with perfect iree-
‘dom, and without any undue check’to throw
a:-back pressure upon the. still, and accumu-
late vapors thereln. o
. Qaid “outlet- pipe -enters tlie retort at its
mouth-piece, whence the vapors pass through
-a, brick or other flue on the bottom of the re-

| tort to the rear end, and return through the

upper part thereof, becoming in their passage

| converted into a fixed illuminating-gas. The
| retorts are operated without mechanical press-

‘ure by dispensing with the dip-pipe seal, and

| their contents are withdrawn by an exhauster,

“thus relieving the retorts-and hydraulic main
from all back pressure. . An excess of hydro-

[ carbon vaporsin the retorts, or heavy vapors
| therein, or a back pressure not entirely relieved

by the exhauster, prevents an entire decom-
position of ‘the vapor, causing a .deposit of
lamp-bldek, tar, and other impurities in the
‘hydraulic main and -condensers,.and a clog-

I 'ging up of the purifiers. . The gas passes from

the hydraulic-main - through  the condensers,
‘purifiers; and station-meter to the holder, from"

1 which it is delivered-into the. street-mains for

public.use. - With the converting-retorts and
hydraunlic main-I combine one or more coal-

oas retorts, the stand-pipes of: which connect
‘with the hydraulic main; and-the-crude coal-

| state in the hydraulie main-with the gas pro-

‘duced‘in the converting:retorts,” During this
‘operation: all the retorts and-the hydraulic
main are kept free: from: ‘mechanical or inter-
‘mittent pressure; and-the-combined gases pass
|'through: the -ordinary: condensers; washers,

“or resistancein the outlet-pipe produces avery . .,




- exhauster, purifiers, station-meter, holder, gov-
- ernor, and street-mains, without obstructing
- the purifiers, and without increase of condensa- |
- tionin the drips of the holder and street-mains.
. All attempts to pass gas made from hydro-

g 1in the mode herein described, result in clog-

~ ging them up and stopping the works, thus

© .- Superheated steam, to act in the manner
~ desired, should be admitted into the still in
- such a regulated way as not to be impacted
- with force upon the surface of the liguid, nor
- be forced into and through the body of the
~ liquid, nor should it undergo any change in
- 1ts'passage from the superheater to the still, |
- whereby its nature as superheated steam, and
~ the effects that can alone result from its un-
~changed and peculiar characteristics, are lost.

. demonstrating the inoperative nature of the

. . .- -,

; :_._f'j;__Thef'inter.ventioq.of an exhauster between the
- superheater and still not only causes the in-

Jurious effects of the force alluded to, but, by

~the passage of the superheated steam from
- the small steam - pipe into the large internal

~area of the exhauster, it is cooled and returned
. toits former condition of wet steam, thus de-
- stroying its nature, and producing a totally dif-

. In the accompanying drawings illustrating |
- this: invention, A designatés the storage or
- supply tanks, with the siphon for the escape of
- ‘the vapor; £ |
. tanks; E, the glass gage for observing the
- height of the liquid ;. B, the pump that fills the
- tanks through the pipe C; », the pipe leading
~ from the boiler O to pump B; D, the valve
- on pipe:C; I, the pipe leading from the tank |
A to the still H, to supply it with the liquid
. ‘hydrocar
- tank'A to the pump G; G, the pump to sup-
-~ ply the still with the liquid; g, the pipe lead-
~ Ing from the pump G to the still H; J, the |
“valves on said pipes; O, the boiler; P, the |
- regulator of boiler O; Y, the pipe leading from |
. theboiler O to the superheater N; N, the super-
~ heater; Q, the pyrometer on superheater N :
- S, the pipe that conveys thesuperheated steam
- to the still H and coil K; R, the valve on pipe
.83 b, the branch pipe from pipe S, to admit su- l

A9, the jacket surrounding the |

bon; F, the pipe leading from the |

~perheated steam to top of still H ; d, the ther-

~ mometer attached to pipe b; ¢, the pressure-
- gage attached to pipe b; f, the condensation
. drip-pipe to pipe b; g, the valve on drip-pipe |
J3 h, the nozzle with rose-head and rin g at-
tached in still H; L, the branch pipe from pi pe

Sy leading to the coil K ; K, the coil in still H ;
- 4, the pipe leading from
- &, the thermometer to show the temperature
- of the liquid in still H; T, the outlet vapor-

boiler O to coil K;
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pipe from still H to retort U; 4, the bendsand: -~

~angles in- pipe T; j, the valve on pipe T; U, -~ = |
the converting-retort; X, the coal-gas retorts;: AT
L, the condensers; m, the washers; V, theex-

_ _ hauster; #, the purifiers; o, the station-meter; - 1 -
- carbon liquids through the purifiers, except: P, the gas-holder; W, the hydraulic main. dta e n
' ~ Having thus fully described my invention,
I do not here claim a still with a steam-pipe -~ .
above and a coil below ; nordo I broadly claim =~ .~
the use of superheated steam in evaporating .
-bydrocarbon liquids in a machine of this class; .~
nor the use of steam for heating or regulating - IR
the heat of the hydrocarbon liquid in the stilly: e
‘nor, broadly, the formation of an-illuminating- R T
‘gas by mixing in the hydraulic ‘main, and -
while hot, gas formed from hydrocarbons and - . .
steam and coal-gas, these and other matters R
| described in this specification. being the sub- =
Jject of another application now pending inthe

‘Patent Office; but

Letters Patent, is—

1. As an improvement in the process of
manufacturing gas from liquid hydrocarbons, ~
the production of a mingled hydrocarbon va-: . - -~
- heated steam into contact with the sarface of
: - - Uly dif- | a liquid hydrocarbon, being kept free from all .~ -
- ferent result from that required and claimed. | agitation, and at a femperature below thatof - = . .
~ Referring to the annexed drawings, Figure B
1 represents a side elevation of my invention,
- partly in section. Fig. 2 is a plan or top view |
- of the same. -~ L

- Similar letters indicate corresponding parts.
~ 1In both'figures. HEON

the steam, said temperaturebeing proportioned .
‘to the density of the liquid employed, and said- =~ g
vapors decomposed. Into a tixed commercial .~
lluminating-gas by the means used, and as B

herein described, and‘ for the purpose set -
nating-gasfrom a mixture of gas produced from . - R

‘bituminous coals and gas manufactured from

liquid hydrocarbons, (the production of a min- -
‘gledhydrocarbon vaporand superheated steam .

by bringing superheated steam:into contact SR

‘with the surface of aliquid hydrocarbon; being - RN EEES.
kept free from all agitation and at a tempera- =~
ture below that of the steam,) by sim ultaneously -~ .
passing both gases, while in a heated state, s
from their respective retorts directly into the =

‘hydraunlic main, thence through the condensers, o

~washer, and purifiers, in the manner and for =~

“the purpose herein set forth, - .-~ -

3. In an apparatus for the manufacture of =
illuminating-gas, the combination of the rose L
and ring connected with the nozzle of “the su- " -

perheated steam-pipe, located in the top of the - '

still, in relation to the exit vapor-pipe and the REN

purpose set forth. -~

4. In an apparatus for the manufacture of
gasfrom liquid hydrocarbons, a coil steam-pipe
connected directly-'witll'-thef,_s_tEa_m—boiler;.- the G

pipe being located within the still at such dis-

tance from the outer- shell of the still, and of
such diameter of coil, as shall produce a uni- >
form:heat'throughoutﬁthe'-;hyd;joc&rbt)n"qut:jlidf??f- S o

‘without causing agitation or convective cur-

rents, the said coil rising to about the height
‘Specified in the still below the entrance of the ~

internal coil, as herein described, and for the
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liquid-supply pipe, as herein described, and for
~ the purpose set forth. | |
5. In an apparatus for the manufacture of
illuminating-gas, a still of the proportions sub-
stantially as described, having an internal coil
arranged to uniformly heat without disturbing

the liquid hydrocarbons, having its upper coil |

below the supply-pipe, and the nozzle ot the
pipe that admits the superheated steam ar-
ranged at the specified distance above the up-

per coil of the heating-pipe and below the open- |

ing of the egress vapor-pipe, as herein described

and set forth. h
6. The combination of the still H, super-

heater N, superheated steam -pipes S 1 b,

steam-pipe Z, nozzle h, with rose-head and
ring attached, coil K, liquid-supply pipe I,
vapor-escape pipe T, gas-retorts U, coal-gas
retorts X, hydraulic main W, coundenser [,
washer m, exhauster V, and purifier #, con-

structed and arranged in the manner herein

described, and for the purpose set forth.

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

JOSEPH. W. BEATLEY.

Witnesses:
B. F. JAMES,
B. LEWIS BLACKFORD.,
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