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1o all whom it may concerm:

- Be it known that I, JouN McKAY, a citizen
of the United States, residing at Titusville, in
the county of Crawford and State of Pennsyl-
vania, have invented a new and useful Im-
provement in the Process of Treating Natural
(Gas and Converting it into a FFixed (fas Snita-
ble for Illuminating Purposes; and 1 do here-

by declare that the followmn is a full, clear,

and exact description of my ilwention, which
will enable others skilled in the art to which

it appertains to make and use the same.
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The object of my invention is to treat natu-

ral gas and convert it into a fixed gas suita-
ble f01 illuminating purposes, as heleunftel

fully set forth,

By the term ‘‘natural gqs” I refer to the
natural gas of the earth as it 1s found 1n va-
rious parts of the world, and notably near
Pittsburg and the o1l 1'egi011s of Pennsylvania;

but, wherever found, natural gas has never
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cgiven any satisfaction when burned for illumi-
nating purposes.
from the burner is uncertain, flickering, un-
steady, and flabby; it has a great tendency to
topple over, the movement of the air in the
roomhaving ‘wreﬂtlnﬂuence uponit;itsmokes
at one moment and the next moment it
‘“blows’’—that is, burns with a blue lame and
sputtering noise: —and it is of a very low candle
power. In fact,it acts like a mixture of gases
thatarenotthor ou ohlyunited and fixed. “Add
tothis that natural gas {rom each source differs
in composition, and also natural gas from the

same source varies in its composition and |

properties from time fo time, and it will be
seen that it is not practical to use this gas as
an illuminating-gas until 1t has undergone
some treatment whereby it becomes converted
into a fixed uniform gas of satisfactory spe-
cific gravity and illuminating-power. It will
be seen, also, that any process that 1s to suc-

" ceed 1n cmwertmn natural gas into an illumi-

45

nating-gas must be capable ot ready adaptation
to the changing condition of the problem and
the varying quﬂlltles of the natural gas itself.

This I have accomplished 1n my process by
having under immediate control the regula- |

tion of the steam, natural gas, hydrocarbons

so admitted, and tie heat to which they are sub-

Jeeted

When it is used, the flame |

My pr ocess of treating ndtum,l gas and con-
verting it into an 1llumnmlzmg as 1s as fol-
lows: I introduce into the bed of fuel of ¢ any
water-gas apparafus or generator or retort s:
a Strmm of natural gas and steam, and cause
the steam and natural gas to pass thmmh the

‘bed of highly-heated fuel, whereby decom-

position and leCOIHPOSIthn of the steam and
natural gas are effected. With the gas thus
formed I then mix any suitable hydrocarbon
sprayed in at any suitable point above the

I fire, and the combined gases formed from the
stemn natural gas, and hydrocarbon may be

Subsequently p’lSSGd through a heated fixing-
chamber. or snperheater, if found necessar y.
The hydrocarbon I sprayin by means of a jet
of natural gas or steam, or simply under press-
ure, as may be found best suited to the cir-
cumstances. The entrance of the natural gas
and steam is separately controlled by valves,
so that I can introduce natural gas com-
mingled with steam in any proportion, or
elthel the steam or natural gas by 1tself 1f SO
desired. "
I do not intend to limit myself to any form
of generator, as my process is equally applica-
ble to any form of closed retort containing a
bed of fuel. Nor do Ilimift myself to the use of
a hydrocarbon sprayed into the gas after it 8
has passed through the fire, asthis part of the
process, according to the thty of the nat-
ural ﬂ*as and the candle power sought, may be
omitted entirely; or the hydrocarbon may be
mixed with the natural gaseither beforeorafter 3
the natural gas passes thr ough the bed of fire.
Nor is 1t necessary to always use a superheater
or to pass steam in connection with the nat-
ural gas through the bed of fuel. In point of
fact 1 have manufactmed gas for illuminating o
purposes on a commercial scale by this plocess
and I am convinced that simply passing nat-
ural gas, either alone or in connection with
steam, through a bed of highly-heated fuel, not
only converts the natural gas 1nto a gas ‘that 9
will burn without the objectionable character-
istics of the natural gas, but also enriches it,
possibly by the formation of hydrocarbon
oases from the direct union of the carbon of

the fuel and the hydrogen of thenatural gasor 1
steamn.

In order to more fully illustr atﬁ my mean-
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~1ng,Iwill deseribe some of the modifieations of |
. my process which I have used, and I do not
~claim that any one of the methodsis the more

. effective, for the choice of methods depends
5 upon the quality of the natural gas used and
. the candle power desiredin the resultingillu- |
- minating-gas.  Afterthe bed of fuelin the ap-
. paratus was brought to the proper heat by
. meansof anair-blast or otherwise, I introduced |
.y ajJeb of stecam into the bed of fuel and caused
.1t to pass through said fuel. Atthesametime
I gradually turned on a stream of natural oas, .

- which, entering the apparatus or retort by the |
- same pipe with thesteam, also passesthrough:

; the bed of fuel with the steam. By wvalves:
.8eparately controlling the entrance of the |
~steam and natural gas I mix these together in:
~any proportion, or cutb off the supply of steam -
~altogether and introduce thenatural gas alone.
SEP NS OJHG53d'37&115f§agefilglfﬂSillag the natural gasalone
- is that the bed of fuel does not waste away so |

| zquiclﬂy ‘nor become so quickly, eooled  as

. when steam is also nsed. In this way the
. steam or natural 2as, or a mixture: of both,
~; comes Into intimate and direct econtaet with |
. the highly-heated fuel, and decomposition and
- recomposition are thereby effected, whieh re-
. sultiIn converting the natural gas into a fixed
- 1lluminating-gas of greater or less candle
o power. A sample of the gas as fast asmadeis
SN zbuflgl;ed thro;ugh sultable burnersin front of the
. operator. When the operation has gone on |

~ some time and the bed of fire has become so |
~cooled that no decomposition of the natural :
. gastakes place, the flame of these burnerswill"

immediately show that such is the case by
burning with all the characteristics of natural
gas which L have before noted. The operation

1s then stopped and the bed of fuel is again

raised to the proper temperature by an air-
blast or otherwise, then the natural gas again
introduced, as before. |

By the process above described I have pro-
duced an illuminating-gas of greater or less
candle power; but where an additional eandle
power 18 desired I have introduced a jet of
hydrocarbon above the fire, as before de-
seribed,or have carbureted the natural gas by
any sultable means before its introduction
into the bed of fuel. Should the gas formed
by any of the foregoing modifications of my
process be thought to need further fixing, I
can pass 16 through any suitable heated fixing-
chamber or superheater.

Having spoken several times of carbureting
the natural gas either before or after its in-
troduction into the bed of highly-heated fuel,
I will now describe more in detail how I have
done this. I place a tank containing some
suitable hydrocarbon—such, for instance, as
crude petroleum-—at such a height above the
point of infroduction into the gas apparatus
or retort that it will flow in by its own grav-
ity. When the oil issues from the tank, it
drops about a foot through the air before en-

tering the pipe that leads to the gas apnara-

tus, and this pipe is provided with a funnel

‘at its upper end to receive the oil. - The ob-
Ject of this arrangement is to enable the oper-
-ator standing in front of the apparatus to al- -
-ways see how large a stream of oil is flowing
1n, or to note its stoppage should anything

occur to obstruct the flow of oil from the tank. -
I place close to the end of the pipe,where the '

o1l flows Into the apparatus or retort,another
pipe for the introduction of steam or gas, with
1tsopening so adjusted that the jet of steam or

-gas entering under pressure impinges against

the nflowing stream of oil and atomizes it or =
breaks 1t up into fine spray, whereby it isthe
-more quickly and effectively subjected to {he
“action of the heat within the retort.
~Qutside of the apparatus I have a suitable
arrangement of pipes and valves, so I eanin-
-troduce either steam or gas, or both, to spray
1n the oil.  The object of this is that should
‘the heat at the beginning of the operation be

Another mode of carbureting which T have
nsed is to carburet the natural eas before its
introduction into the bed of fuel. This may
be done by carbureting the nataral gas either
alone or in connection with steam in any suit-
able carburetor before introducing the natu-
ral gas into the bed of the highly-heated fuel.
As an instance of one way of accomplishing
this result 1s the {ollowing: I introduce the
natural gas into the Dbase of a gas-scrubber,
preferably one the same or similar in form and
operation to the one invented by me and for
which I received Letters Patent, (No. 328,131,)
and at the same time introduce into the top
of the scrubber above the revolving brush a
jet of erude petrolenm or naphtha, or a jet of
crude petroleum mingled with a jet of steam.
The revolving brush being put in motion, and
the liquids descending and meeting the ascend-
ing gas, they become intimately mingled and
the gas 1s carbureted. | |

In introducing the nataral gas and steam
into the bed of fuel I find it often best to in-
troduce the steamalone at first, and afterward
turn on the natural gasand turn off the steam.
My object in this 1s to partially cool the sur-
face of the fuel where the natural gas enters
and prevent the deposit of lamp-black, which
might otherwise occur if the natural gas were
subjected to the heat of the fuel immediately
after it-has been raised to an intense heat by
the air-blast or otherwise. At the end of the

g0

80 high that there is'danger of so decomposing
i the hydrocarbon that its carbon would be de-

-posited as lamp-black, then I use a Jet of
steam to spray in the oil and protect: it from

N
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‘the excessive heat; but when the operation
i has'gone on some time and the heatis some- -
what reduced I have found it best to econo-
‘mize the heat by cutting off the steam and gz
spraying in the oil with a jet of natural eas. R
“T'his jet of hydrocarbon may beintroduced,as

| above described, anywhere above the fire or
in the heated fixing-echamber or su perheater,

1f one is used, according as is found best with 1cc
| the particular form of apparatus to whichmy

process is applied. 7
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operation, after the natural gas is turned off; |
I run steam alone through the fuel for a few

moments before the apparatus is opened for

‘the entrance of the air, to make sure that no

natural gasis left in the apparatus or retort

to eause an explosion. _
Should the gas formed by any of the forego-.

-

ing modifications of my process be thought to
need further fixing, T pass it through any suit-
able heated fixing-chamber or superheater.
1t will be seen from the above description of
my process that it can be applied to any form
of water-gas apparatus now in use, and does
not require new and costly machinery nor
skilled labor to make 1t a success. |
I find that by treating natural gas, as above
described, by passing itthrougha bed of heated
fuel, not only is the natural gas converted 1nto
a fixed gas of improved illuminating-power,
but its volume is also materially increased.
This increase in volume, as well as the conver-

sion of the natural gas into a fixed gas of Im-
proved candle power, I believe, 1s due not to

heat alone, but to the fact that the natural gas
is subjected to theinflnence and action of high-
1y-heated carbon, with which it comesinto di-
rect and intimate contaet, with the result that
chemical changes take place and the natural

oasis converted into afixed gas of greater vol-

unie and illuminating-power.

The energy represented by the changes In
composition and the increase of volume in the
resulting gas is the equivalent of the amount
of fuel destroved orabsorbed during the oper-
ation. _

Most natural gas containssilicon or its com-
pounds, generally in the form of anextremely
fine sand, which is blown out of the wells with
the natural gas and travels in the pipes long
distances. In my process as above described
this substance is removed in the bed of high-
ly-heated fuel, and shows its presence In the
inereased amount of silicious slag or clinker
tbat is obtained when natural gas is treated
over the amount usually obtained from the
same fuel when making water:gas.

In this application 1 do not claim the pro-
cesses of treating natural gasfor converting it
into illuminating-gas by passing it, in connec-
tion with steam, through a body of heated
fuel; or by passing natural gas, in connection
with steam, through a body of heated fuel, and
then carbureting it; or by passing natural gas,
in connection with steam, through a body of
heated fuel, then carbureting it, and finally
passing it through a heated fixin g-chamber, as
such methods of operating are made the sub-

ject of a patent oranted to me April 20, 1886,

No. 340,232. Nor do I claim herein the pro-

€6 cess of first carbureting the natural gas, and

passing it, in connection with steam, through
abody of heated fuel, and from thence through
a superheater, as such a method of operating

" is made the subject of a patent granted to me

April 20, 1886, No. 340,231, Nor do 1 claim
the process of manufacturing gasherein y,which

consists in converting natural gas of varying |

quality into an illauminating-gas by passing
natural gas through a body of highly-heated
fuel, or by passing it through a body of high- o
ly-heated fuel and then through a heated fix-
ing-chamber or superheater. Nor do 1 claim
herein the process of treating natural gas for
converting it into an illuminating-gas by pass-
ing it {hrougha bed of highly-heated fuel, and 7

(N

| then mixing with such gas hydrocarbon vapor

for forming an illuminating-gas of the desired
candle power; or by passing it through a bed

of highly-heated fuel, and then mixing with

such gas hydrocarbon vapor for forming an 8o
illuminating-gas, and finally passing the mix-

ture of gases thus formed through a heated

fixing-chamber or superheater; orthe process

of manufacturing gas which consists 1n con-
verting natural gas of varying quality intoan 85
illuminating-gas of the desired candle power
by first carbureting the natural gas or mixing
with it any suitable hydrocarbon, and then
passing the natural gas thus carbureted
through a body of incandescent or highly- go
heated fuel, whereby 1t comes into infimate
and direct contact with said fuel, and de-
composition and recomposition are thereby -
effected, and the natural gas and hydrocar- '
bon are converted into a fixed illuminating- 95
gas; or the process of manufacturing gas
which consists in converting natural gas of
varying quality into an illuminating - gas of
the desired candle powder by first carburet-

ing the natural gas or mixing with it any 100
suitable hydrocarben, and then passing the
natural gas thus carbureted through a body

of incandescent or highly-heated fuel, whereby

it comes into intimate and direct contact with
said fuel, and decomposition and recomposi- 10§
tion are thereby effected, and then passing
the mixture of gas thus forméd through a
heated fixing-chamber or stperheater, as such

“methods of operating are made the subject of

a separate application. - (10
What I claim as my invention is— |
1. The process above described of manu-
facturing gas, which congists in converting
natural gas of varying quality into an illumi-
nating-gas of the desired candle power by 113
passing the natural gas through a body of in-
candescent or highly-heated fuel, whereby it
comes into intimate and direct contact with
said fuel,and decomposition and recomposition
are thereby effected and the natural gas is 120
converted into a fixed gas,and simultaneously
carbureting such gas by injecting into it a
suitable proportion of hydrocarbon by means
of a jet of natural gas, steam, or its equivalent,
as herein specified. | 125
2. The process above described of manu-

facturing gas, which . consists in converting

natural gas of varying quality into an illumi-
nating-gas of the desired candle power by
passing the natural gas through a body of in- 13
candescent or highly-heated fuel, whereby it
comes into intimate and direct contact with
said fuel, and decomposition and recomposi-
tion are thereby ecifected; and simultaneously

nnnnn




‘as herein speeified, _
-mixture of gases thus formed through a heated
fixing-chamber or superheater, whereby the
natural gas is converted into a fixed illumi-

o e L
factuving

carbureting such gas by injecting into it a

suitable proportion of hydrocarbon by means
“ofa jet of natural g as, steam, or its equivalent,

and finally passing the.

nating-gas of the desired candle power.

'8 U

Lhe process above described of manu--

~natural gas of varying quality into an illumi.

 with steam through a body of
- highly-heated fuel, whereby it comes into in-

- nating-gas of the desired candle power by firgt-
~carburetting the natural gas by mixing it with

LN

any suitable hydrocarbon, and then passing |
the natural gas thus carbureted in connection

~ timate and direct contact with said fuel, and
~decompositien and recom position are thereby

20
- drocarbons are converted into a fixed illumi-

4. In ;(;30;11-1;:1@et;im1;-:;x_;ei;l-h the above-deseribed |

elfected,and the natural gasand steam and hy-

n&ﬁng-gas,_ S |

~ process of converting natural gas into an

gas, which consists in converting |

incandescentor
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illuminating-gas by passing it through abed of 25
“highly-heated fuel, the method otintroducing =
| the natural gas into the bed of fuel by first

passing steam through the bed of fuel, and af-
terward passing through said fuel the natural
-gas and shutting n
| seribed, and for the purpose set forth. =~
- 9. The process above déscribed of manu-
facturing gas, which consists in converting
natural gas of varying quality into an illumi-
‘hating-gas of improved candle power by pass- >
ing natural gas, together with steam, through
@ body of incandescent or highly-heated fuel,
whereby it comes into intimate and direct con- =~ _
| tact with said fuel, and decompositionand re-
‘composition arethereby effected,and then pass-
1ng the gases thus formed through a heated fix- R
| ing-chamber or superheater, and natural gas

and steam become converted into a fixed illu-

off ‘the- Steam, as herein de-

_:m-i Il{l’[fizllﬁg';gasof :igmpl‘OV:Bd QOQI]:CHE'})TOE:’FGI‘; -
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"~ JOHN McKAY.
- Witnesses: R

- Brasrus 1. RoBerrs,

- JosErPH KONRAD.
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