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 To all whom it may concern:

Unrtep States PATENT OFFICE.

| WILLTAM SIM AND ARTHUR BARFF, OF GIASGOW, NORTH DRITAIN.

N MPROVED'APPARATUS FOR BU"RNING 'HYDROQARBQN;‘H’S. BN o

Specification forming'ﬁart of _Letters Patent No-. 49,357, dated All gustS, 1865 S

~ Be it known that we, WILLIAM S1M and AR-
- THUR BARFF, of Glasgow, in the county of La-

nark, North Britain, haveinvented certain new
~and useful Improvements in Method of Em-
ploying Mineral and Vegetable Oils, &e., for

‘heat-producing purposes;. and we hereby de-

clare that the following is a full, clear, and .

~exact deseription of the same, reference being
had to the accompanying drawings. .

-

~ Thisinvention has for its essential.objét:t'thé_

employment of the gases produced by the heat-"
ing of mineral oils for the production of heat
and the generation of steam, and when em-

ployed for the latter purpose it is preferred to
convert the oil into gas for burning in a retort

placed in the ordinary fire or fuel chamber of
 steam-boilers. - The gasmay, however, be con- |
veyed from a gas-holder or other apparatus:

suitable for confaining it previous to being

burned. It is, however, considered advanta-.
geous toemployitdirect from a retort placed in
" the furnace of the boiler, as by means of this

it is supplied and maintained at a high tem-

. perature, which is very desirable for the effi-
 cient working of the process and the effecting

of an economical use of the oil. -

' -

~ Intheaccompanyingsheet of drawings, Fig-
ure 1 represents of longitudinal section of a 1o-.
comotive-boiler constructed and arranged for .
the burning of the gas produced by the vapori-
zation of hydrocarbon oils by the combustion
 of which steam is generated. AR
~ The chief difference in the boiler shown in |
. the drawings from the ordinary locomotive-en-
gine boiler consists in the arrangement of the

fire-box A, in-which there1s contained the sec-
ond water-space, B, connected to the ordinary
water-space by means of- the ducts or water-
ways C. 'Within the second water-gpace, B,a

retort, D, is sitnated, being fixed therein in any
suitable manner, but as in the drawings by

" means of studs from two of its sides, which,
however, in the figare given cannot be seen.

From the upper side of this retort D several
 upright tubular pillars, E, extend, being fixed
" to the retort ‘by means of studs through the j
~ flange on their lower ends.. Two of the oppo- |
~ site sides of the upper extremity ot these tu-

bular pillars B have a screw-thread cutin Lt
them, into which  the pipes I' are screwed,as =
shown, the farther ends of the pipes being S
farnished with miter-7s - F/, into which -~
the upright or vertical pipts G are fixed.: In-
the lower part of the box-formed by means =
»f this second water-space, B, a set of fire- .
bars, H, are fixed, on which' rests the fuel for -~~~
generating the gas by the vaporization of the . = o
oil in the retort D. The coal is introduced -
through the fire-door. I, through theductd, .
which passes through both water-spaces of the .
fire-box, and thus ;pfexreﬁts}--t]ieTGO&IJ.TO]:’-JQOth_e;'i*-'irf_
fuel from passing elsewhere thaninto thefael- .~
chamber on ‘the fire-box H. - The waste gases . .~
| arising from the ¢combustion of the-fueionthe =
bars H pass through'the tubes K, and thence. . ™.
| along the ordinary tubes, K/, into the funnel.
The air for supplying the combaustion of the - - -
fuel on the bars H is supplied through the ash- L
pan door L, the sides ot the ash-pawitself, L/, =
‘being continued upward to formr a nearly air-
tight joint with the lower part-of theinnerside -~
5f the second water-space, B, in the manner =~ - =
shown. A’reetarigular passage, M, with air .

| small quantity of coal, wood, or other snitable .~
fuel being ignited upon the fire-bars H,there-

door M/, is fixed around the ash-pan, thispas . - =
| sage being for supplying . the requisite quan-

| tity of air for the combustion of the gasas it
jssues from the pipe sitnated between thetwo =
| water-spaces. .~ oo 0 s
The'mode of operating with this modifica-
tion of our said invention is as-follows: A T

tort D becomes speedily heated,and when hav- = -
ing attained a high heat the oil to'be convert- - -
‘ed into gas is admitted therein from a reser- .
voir, preferably in a small continuous stream, =

so that it may be vaperized as soon as admit- N

ted, and, further, that a thick layer of oilmay -
neveér be present in the retort. - Immediately -~
upon the g’a.siﬁcatit)fn:cfi’tll’e_--o_,i:l'!:th'ajg_a,s_’-_gité'elf;;; S
rises through the tubalar pillars £, thenceinto |
the tubes I between the first.and second wa-
ter-spaces;“B‘,'the's:e'-'mbe'sb’e,in'g;;;p'erferatea;"or' T

having Bunsenor other burners placed intheir o

sides. The gas issues through these opénings :
and thebeatevolved by:itsco'mbnstioqisthr:own L
directly upon the absorbent plates of thewa-




o

ter-spaces, as shown, by the flames a issning

B from the two opposite sides of the tubes. Such

is a description of one method of applying our

- saidinvention to the generation of steamin the

boilers of locomotive-engines. It is obvious,

however, that there are many other ways in

~which it may be applied. For instance, the re-

~ tort and pipes might be placed within an or-
dinary fire-box without the introduction of a

- second water-space, a small division ouly be-

- ing used to separate the fire used for evapo-
‘rating the oil from that arising from the com-

- bustion of the gas. . -
- -Instead of using the rectangular air-space
M, Fig. 1, sliding plates might be placed on
- the bottom of the fire-box, through which the
~ air necessary for the combustion of the gas
would be admitted and its supply regulated;

~or the space between the two water-spaces

-might be closed altogether, excepting circular
- openings for the-admission of a tube around
- the gas-tube for supplying air to the gas on
~ the Bansen prineiple. .. -
- Fig. 2 of the drawings shows in longitudi-
~ nal section one method of applying our inven-
~ tion for the generating of steam in the tubular
boiler of a stationary engine, within the fire- |

_box A of which there is contained the retort

or vaporizer B. . Below the retort B there is
arranged the fire-grate O, upon which fuel is
- placed for the vaporizing of the oil. The waste
- gases from the combustion of the fuel on the
~grate C pass to the echimney through the lower |
- 8et or sets of tubes,D. Theupper part of the |

- generator 18 made cireular and-of the contour |
of the interior of the fire-box. This circular
or curved portion-is perforated or fitted with
‘suitable burners, and the heat arising from the
combustion of thegasisthrown directly against

the absorbent surtace of the fire-box.

The air necessary for the combustion of the
gas 1s admitted through the openings a, the
sizes of which are regulated by means of the |

slides 0. S

In place of using a circular retort, one of a

- horseshoe or other suitable shape may also be

necessary forthe combustion of the gasthrough
the openings « it may be advantageously ad-
mitted through perforations or other openings
iraplate at thefront of the fire-box, and thence
drawn directly over the parts of the retort

- through which the gas issues. This arrange-

ment is rendered intelligible by referring to

the red liningin Fig. 2. A plate or shield, a/,

curved in the form of the retort, is placed along
~1ts whole length and closed over at the inner-

end, '. At the same time the openings a in

Fig. 2 are dispensed with, the farther end be--

‘ing left open for the admission of air. At suit-

able distances in the retort short tubes ¢ are -

placed, thoese portions of these tubes situated

between the retort and the shield or plate a’

being perforated, while within the tubes a gas-
burner is fixed, and the air is admitted to the
gas 80 as to burn it through the small perfo-

‘the boiler is thoroughly obviated. |
- Another modification of this invention isas

follows: Within the fire hox or furnace of an

ordinary locomotive-engine, marine, land, or |

49,357

‘rations at the lower part of thie tubes. "he
‘air being admitted only through the openings

at the fire-door end of the boiler,can passonly

throtgh the space inclosed between the shiekld

a’ and retort. Consequently the admission of
any cold air against the absorbent surtaces of

other boiler there is placed a generator, into

~which petrolenm-oil, shale-oil, paraffine-oil, or
other mineral, hydrecarbon, animal, or vege-
‘tableoilisadmitted. The generatorisraisedto
‘a.high temperatare by a fire below or at the

sides, and, thoroughly heated, the oil is admit-

ted'in a small continuous stream; or it may be

~dropped in-quantities as required. As soon

‘as the oil comes into contact with the hot re-
tort it is converted into gas, in a state fit to

be burned through burners at the places where
‘1t issues. from the generator; but asall theoils

| contain carbon in excess—that is, the carbon
‘which is left unburned after the hydrogen has

united with its combining quantity in burning '

‘the surplus carbon—if not united with. an-
other body, soas to burn, would be deposited.

‘The chief part of this'modification of our in-
vention therefore refers to-the addition to the
surplus carbon a quantity of hydrogen and
oxygen, so that the former may beentirelycon-
sumed. -One method under which the hydro-

gen and oxygen are added consists of running

or dropping water into the generator when the
latter is at a high temperatnre. The oil and

water are thus simultaneously decomposed or

converted into gas, the hydrogen and a portion
~of the carbon of the oils'combine in their burn-
-Ing proportion, while the surplus carbon is
‘mixed with the hydrogen and oxygen of the
- waterand is thus consumed, the two gases with
“the earbon producing burning-mixtures.

Instead of admitting a mixture of hydrogen -

and oxygen to mix with the surplus carbon,

‘the requisite quantity to take it up may be ad-
| _ “mitted ot either gas singly. .
employed, and instead of admitting the air |

~Another modification of this invention con-
sists in placing within a (or the) generator 2
quantity of carbonaceous mineral, animal, or

vegetable substances, and in utilizing the hy-
~drocarbon products of their destructive distil-

lation by conveying the gas thus formed into

the decomposing-vessel for the production of

heat, by mixing -the surplus carbon with hy-
drogen and oxyen gases, combined or sepa-
rately, as in the former modification.
-Another part of this invention consists in
admitting a stream of hydrogen gas into a ves-
sel raised to a very high-temperature. The
hydrogen may be mixed with a portion of car-
bonaceous gas sufficient to induce combustion,
and in some cases the hydrogen is burned an-
mixed with carbon., When it is desired to pro-
duce a very high heat, and to effect the com-

plete combustion of theé surplus or uncombined

carbon of the oily a proportion of hydrogen gas
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may be admitted into the retort, so as to be | carbon oils for the generatlon of. steam and the =
burned along with the hydrocarbon gas. | produoction of heat generally, as heremhefore -
It is obvions that the aforementioned prin- | described, or any were modification thereof.
ciple of applying the gases of mineral oils for {  In testimony whereof ;\e have signed. our
~ heat-producing purposes may be applied to | names to this qpeclﬁcatlon in the presence of '
marine bollers as well as for the production of | two SlleGI‘IbII] g witnesses.
- heat necessary for the working of metals and WILLI AM SIM

heat-producing purposes generally. ARTHUR. BARFT o

We claim-— | |
3 | The general arrangement and con%truction Witnesses: |
of apparatus for the utilization of the gases pro- | ST. JOEN V.

~ duced by the vaporization of mineral hydm- B JOHN BROWN.
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