(No Model.) _
: W. YOUNG & A. BELL.
APPARATUS FOR PRODUCING ILLUMINATING GAS,

No. 540,415 | Patented June 4, 1895,

22[E Tk | —
111 YR -
T K, : i :
N gise e b Al
2 3 ‘ AN N
1ok L .
@ ASes 818 | S e
. N
5 J
\
N
K

g/g«» ) ‘
%

0 Q ° .

e

o 0

Eoe

g ¢ R
e 9@

° o

o oo, & ity

3 olle%e &

o oll¢ o llaz

o 6llo olid

6 el ‘ |
TR e 3

.L {
/I////\/#(\/\(\ Y,
W VR ‘\‘\\\\
; m \" ﬂ .
k \
_\__.-T.\.\\é\\ __.."‘, ’
_ — 3
3 | I
ma_a ~ - ]
7717/’67'2/ o758
Hitr - _
§5 v g ‘””‘7/

B By

ZreLy- di’i—orzzey&

THE NORRIS PETERS €O, PHOTO.LITHG., WASHINGTON, D, €.




10

5

UNITED STATES

PaTeENT OFFICE.

WILLTAM YOﬁI:TG ‘AND ALEXANDER BELL, OF PEEBLES, SCOTLAND.

APPARATUS FOR PRO'DUCING ILLUMINATING-GAS.

SPECIFICATION forming part of Letters Patent No. 540,415, dated June 4, 1895,
Application filed May 56,1893, Serial No. 473,110,  (Nomodel.) Patented in England July 5, 1892, Vo, 12,421,

To all whom it may concern:

Be it known that we, WILLIAM YOUNG, con-
sulting chemist, and ALEXANDER BELL, gas-
works manager, of Peebles, in the county of
Peebles, Scotland, citizens of the United
Kingdom of Great Britain and Ireland, have
invented new and useful Apparatus for the
Decomposition of Mineral Oils for Producing
Hluminating-Gas, (which have been patented
in Great Britain by Letters Patent dated July
5,1892, No.12,421;) and we do hereby declare

‘that the following is a full, clear, and exact

deseription of the invention, which will enable

others skilled in the art or manufacture to

which it relates to make and use the same.
Our invention has for its object to increase

- the amount of light obtained from a given
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quantity of mineral oil when such oil is de-
composed by heat in order to produce illumi-
nating gas and it consists of an improved ap-
paratus for decomposing the oil. ,

Our invention may be put into practice
with various forms or constructions of appa-
ratus and on the accompanying sheet of draw-
ings we haveshown several suitable construe-
tions,

Figures 1 and 2 are respectively a vertical
section and plan of one arrangement suitable
for the purpose of carrying out our process
and in which the decomposing vessels or
retorts are placed vertically and provided
with  shelves, Fig.. 3 being a modification.
Figs. 4 and 5 are respectively a vertical sec-
tion and plan,also partly in section, of a fur-
ther arrangement wherein slightly-inclined
retorts are employed. .

In the modification shown at Figs. 1,2, and
3 of the drawings the retorts A are of round
ended oblong cross section made of cast iron
or steel and are placed vertieally and pro-
vided with shelves B and openings C having
the usual retort lids to enable the ecarbon or
coke resulting from the decomposition of the
oil to be removed from the shelves and bot-
tom of the retorts. These retorts are shown

as being heated by meansof aspecial furnace
with fire bars D but where water gas is being
produeced to be enriched by oil gas, the pro-
ducer gas resulting from the blowing up of
the generator may be conveniently employed
to heat the retorts to the necessary tempera-
ture, or where the process of producing ordi-

nary coal gas is earried on in conjunction with
the manufacture of oil gas, the heating of
the oil gas retorts may be effected by the
waste heat from the coal gas retorts. The
retorts are preferably heated highest at the
lower parts which' can be conveniently done
by carrying the fire gases along and around
the bottom parts A’ first and subsequently
up and around the upper part A% -

The stand pipes E convey the products re-
sulting from the decomposition of the oil in
the retorts to the hydraulic main F which is
kept cool by immersion in water contained in
the tank G. ’ :

The main pipe H conveys the produets
(volatile and gaseous) from the hydraulic
main to the combined condenser and washer
I. This part of the apparatus consists of a
rectangular vessel containing a series of
shelves provided with short tubular nozzles
covered by light sheet iron covers to cause
the products passing through it to bubble
through and eome into intimate contact with
the fluid contained in the shelves. Part of a
shelf is shown at J.

In order to cool the products there are in-
serted between the shelves the tubes K pass-
ing from side to side of the vessel so that air
can pass freely through them. The perma-
nently gaseous products pass away by the
main pipe L.

On the top of the condenser and washer is
placed the tank M to contain the oil to be de-
composed. Thistank should be provided
with a float to indicate its contents, The oil
to be decomposed is allowed to flow. out of
the tank into the arrangement by means of
the regulating valves N into the fillerattached
to the tube O. This tabe is connected by
branch pipes provided with stop cocks P to
each of the shelves in the condenser and
serubber and also to the pipe H leading from
the hydraulic main, so that the oil can be
made to flow through all or any number of
the shelves forming the washing arrangement
or the oil may be allowed to flow direct into
the hydraulic main, without passing through
the washer according to the amount of wash-
ing it is desired to subject the gaseous pro-
duacts from the oil. The oil entering the hy-
draulic main F at the end from which the de-
composed produects from the retorts leave,
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flows through its whole length and is with-
drawn at the opposite end by the pipe Qinto
the cistern R provided with a float and indi-
cator to show it contents. The oil flows from
the cistern by the main pipe S provided with
the regulating valves T' to regulate the flow
of oil through the siphon pipes U into and
down the stand pipes E onto the uppershelves
of the retorts.

To carry out the process the apparatus is
operated in the following manner: The tank
M having received a charge of oil and there-
torts being heated to the desired temperature;
the regulating valve N is at first fully opened
and the oil flowsthrough the tube O on to the
lower shelf of the condenser and washer until
the bottom part of the condenser and the hy-
draulic main Fisfilled up and theoil has over-
flowed by pipe Q and partially filled the com-
pensating cistern R. The regulating valve
N is then ehecked to pass about the quantity
it is anticipated the retorts will decompose.
We have found 1,050° to 1,150° Fahrenheit to
be a sunitable external temperature to begin
with. Different oils however require diferent
temperatures and the effect of externally ap-
plied temperatures can be considerably modi-
fied by the rate at which the oil isrun into the
retort, alarge flow of oillowering the internal
temperature of the retort or keeping the in-
ternal temperature at that suitable for the pur-
pose, although the external temperature is
raised. An increased external temperature
with proportionally inereased flow of oil into
the retort leads to a larger product of gases
per retort. The oil isnow allowed to flow from
the cistern R through the pipes Sand regulat-
ing valves T and the siphon pipes U into and
down the stand pipes E on the upper or first
shelf in the retort. The rate at which the
oil is allowed to flow into the retort must be
largely in excess of that which the heat of the
retort will decompose into permanently gase-
ous compounds. Atleastone half of the total
oil must leave the retort ina condensable form
and with most oils, especially oils of high
gravity, the best results will be obtained when
only from one fourth to a sixth of the oil pass-
ing into the retort is decomposed into perma-
nently gaseous compounds, the three-fourths
to five-sixths leaving the retort as vapor only
partially decomposed or being left in the re-
tort as solid earbon.

The proper quantity of oil to be run into
theretort in relation to the externally applied
temperature, is readily ascertained by the ap-
pearance of the partially decomposed pro-
duets, when a portion is allowed to escape by
the small stop cock Z fixed in the retort door.
The products should have the appearance of
oil vapor, being whitish or pale to at most
dark yellow. When the supply of oil is too
small in relation to the temperature of the
heat applied to the retort the vapor becomes
more or less dark brown in color. Such a
condition is detrimental to the success of the
process. This large flow of oil falling upon

the first ineclined shelf I3 runs down it and
thence from shelf to shelf to the bottom of
the retort, being exposed in its descending
course to the heat radiated from the walls of
the retort and as mineral oils consist of a
series of hydrocarbons of different boiling
points which the fractional process of decom-

posing accentuates,on the resulting produects ;

getting into eirculation these different grades
arevolatilized as they in their descentoverthe
shelvesin the retort reach their hoiling points
at distances from the outlet of the retort
which increase as the boiling points rise.
Thus the vapors into which the oils are sue-
cessively converted and each of which is in
its turn less easy to decompose, are subjected
to corresponding higher temperatures and
longer periods of time. The products result-
ing from this frastional decomposing treat-
ment of the oil pass up thestand pipe I when
they are met and partially washed of the
grossest matter by oil admitted by the pipe U
and flowing down the stand pipe tothe retort.
The condensation and absorption of most of
the oil vapors which have only been partially
decomposed on their first exposure to the
heat of the retort takes place while bubblinyg
through the oil in the hydraulic main. The
great heat resulting from this condensation
is rapidly transmitted through the walls of
the hydraulic main to the surrounding water
contained in the cistern.

The more volatile products together with
the gaseous portion pass by the pipe I from
the hydraulic main to the condenser and
washer I when the cooling and washing of
the gaseous portion is completed.

For a time the oil flowing over the single
lower shelf of the washer is capable of ab-
sorbing the vapors out of the gases, but as
the process continues and the apparatus and
the oils get heated, the oil has to be admit-
ted into the condenser and washer on the
higher shelves, so that it may flow down from
shelf to shelf and present a greater surface
to more perfectly fractionate out of the truly
gaseous portion that which would otherwise
condense.

The number of shelvesover which it is nec-
essary to pass the oil so as to sufficiently ab-
sorb and fractionate out of the gaseous por-
tion the volatile hydrocarbons which would

otherwise condense is dependent upon the :

nature of the oil employed. Oils containing
volatile matter have less solvent power than
heavy dead oils. The solvent power of the

oils diminishes as the temperature rises, and.

the number of shelves through which the oil
is ran must be regulated accordingly.

The purpose to whieh the oil gas is to be
applied has also to be taken into consider-
ation in connection with the washing with oil.
When the oil gas is to be used to carburet
and give illuminating power to water gas or
to inerease the illuminating power of coal
gas, hydrocarbons which would condense out
of the oil gas if kept separate would be ren-
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dered perfectly permanent when diffused
through those gases and therefore for such
a purpose less oil washing is required. In-
deed sufficient washing, or scrubbing may
forsuch purposes be obtained by the portion
of thé oil which escapes decomposition in the
retort but which in a volatilized state passes
off with~the gases falling or dropping back
through the gases rising fr'om the retort and
in thdb case it is. not necessary to pass the
crude mineral oil through the water at all
it being supphed dlrect to the retorts by a
sepatate supply pipe connected tothe supply
cistern. On the other band when the oil gas
is to be used for lightinhg railway carriages
and requires to be stored under considerable
pressure, then the washing of the oil gases
require to be more drastic so as to render the
oil gas as free as possible from hydrocarbon
which would condense during compression.

The properamount of oil washing is readily
ascertained by ‘the illuminating power and
charaecter of the gas and the proper quantity
of oil flowing into the arrangement from the
supply tank M through the regulating valve
N is indicated by the float in the compensat-
ing cistern R. If the supply is in excess of

- that which is being decomposed in the retorts

the indicating float rises and falls when the
supply is deficient.

The oil after having undergone one decom-
position in the retort, and has had a portion
rendered permanently gaseous which passes
away by the pipe L to the purifiers, the par-

‘tially decomposed portion condensed and ab-

sorbed by the fresh oil flows back through the
arrangement to the. compensating cistern R
and the commingled oil and partially decom-
posed products are again submitted to a seec-
ond decomposition in the retort and the re-
sulting produets again condensed and washed
as already described. The process of alter-
nate decomposition and condensation and
washing is thus continued with the result that
the stream of oil flowing into the arrangement
is completely split up into permanently gase-
ous compounds which leave the arrangement
bythepipe Landcarbon which is left upon the
shelves and bottom of the refort as hard coke.
This coke is periodically removed when it ac-
cumulates so as to begin to interfere with the

" process.

Fig. 3 shows a modified form of retort by
whlch instead of reducing the residue of the
oil to coke in the bottom of the retort, it may
be decomposed only to such an extent as to
allow of i being drawn off by the stop cock
W in a state which on cooling becomes pitch.
In working by this modified form the flow of
oil into the retort must be increased or the
temperature of the retort kept a little lower
than when coke is produced.

Fig. 3 also shows how a poor gas such as
that obtained from the decomposition of water
may be employed, the poor gas being supplied
from the gas main X and branch pipe Y into
the bottom of the retort. Bythisarrangement

the oils are decomposed in the presence of the
poor gas. We believe however, that except
with special oils betterresults are obtained by
decomposing the oils and producing the water
or other poor gas separately and commingling
them after they are comparatively cold as a
much better fractionation cof the products
from the oil can be made than when the water
gas is present. The water gas is also much
easier treated during the process of cooling
enabling water to be more freely employed as
the cooling agent.

The arrangement of apparatus shown by
Figs. 4 and 5 are substantially identical in
every respeet with the arrangement shown by
Figs. 1 and 2 and is in every respect operated
in the same manner the only essential differ-
ence being in the form of the retorts which
are placed at a slight inclination from the
horizontal and contain no shelves. The de-
composition of the oil is however effected in
asimilar manner theoil falling from the stand
pipe on to the bottom of the inclined retort
flows down to the opposite end, volatilizing
as the temperature rises in- the graded man-
ner corresponding to that deseribed where the
oils flow over the shelves in the vertical retort.

In decomposing the oils in slightly inclined
retorts we do not find if of importance to dif-
ferentiate the heat applied externally to the
retort between the higher and lower end as
the oil entering the higher end rapidly re-

duces the temperature to that snitable for the -

process.

Our proeess may in part be carried into ef-
fect in many of the existing forms of appa-
ratus both in which oil gas is produced alone,
and also in those in which oil gas is produced
by decomposing oil in the presence of poor
gas from coal or in the presence of water gas
in retorts or in decomposing vessels heated
internally.

In producing gas from oil by such existing
arrangements in accordance with our inven-
tion, the temperature at which the oil is de-
composed is reduced by adjusting the infiow
of oil to the temperature of the decomposing
vessel (the higher the temperature of the de-
composing vessel the larger must be the flow
of oil) so that onlya fractlonal part of the oil
is decomposed each time it passes into the re-
tort or decomposing vessel, and the oil and
condensed undecomposed produets are em-
ployed to wash the gas and carry back into
the decomposing vessel the undecomposed
portion of the oily produects for further de-
composition.

When our invention is practiced in con-
junetion with the manufacture of water gas
and when the mineral oils to be decomposed
are very crude and tarry, containing a large
excess of carbon in their composition, the
water gas plant should in order to carry out
the process be so constructed that theoil and
returned undecomposed products shall flow,
or be pumped back, into the water gas pro-
ducer, so that the excess of carbon may be
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there deposited as solid carbon to be utilized
in the reheating of the upper internal walls
of the decomposing chamber or in the pro-
duction of water gas. In decomposing such
tarry mineral oils in externally heated retorts
we have found that ordinary fire brick re-
torts may be employed, and that the process
may be conducted in conjunction with the
produection of gas from coal.

Having thus particularly deseribed our said
invention and arrangement of apparatus
whereby the same may be carried into prac-
tical effect we wish to state that we donotre-
strict ourselves to the precise details therein
described and delineated as the like results
may be obtained by many other modified ar-
rangements. Wealso wish tostate that weare
aware that in the manufacture of oil gas the
tar and oil whiech has unavoidably escaped
decomposition, when the oil has been distillsd
at a comparatively high temperature has been
returned with the fresh oil into the retort to
there undergo further decomposition. Weare
also aware that it has been proposed to wash

540,418

oil gas with oil, and that oil has been exten-
sively used to wash the hydrocarbons out of
gas produced in shale oil works, and benzole
out of gases produced from coal and there-
fore we desire to restrict our claim accord-
ingly. .

We claim—

In combination with a retort having an in-
clined healing surface, external heating
means, an oil supply for said retort, a dis-
charge for the gaseous produets, a serubber
with an oil inlet at one end and a gas inlet at
the other, and a discharge pipe from said
scrubber for the fresh oil and imperfectly de-
composed products washed from the gas by
the fresh oil leading to the retort, substan-
tially as deseribed. .

In witness whereof we have hereunto set our
hands and seals the 31st day of January, 1893.

WILLIAM YOUNG. [L.s.]
ALEXANDER BELL. [©L.s.}
Witnesses:
GEO. M. CRUIKSHANK,
WALLACE FAIRWEATHER.
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