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JOHN S. HULL, OF CINCLNNATI, OHIO.

Letters Patent No. 75,165, dated Muréh 3, 1868.

- IMPROVEMENT IN HYDROCARBON-BURNERS.
The Schedule refereed fo in fhpse Hetters Patent ad nwking part of the sume, |

TO ALL WHOM IT MAY CONCERN : |

Be it known that I, Jonx 8. IIviL,.of Cincinnati, in the county of ILamilton, and Staie of Ohio, have
Invented an Improved Ilydrocarbon Heater for Generating Steam; and I do hereby declare that the following
is a full and exact description thereof, reference being had to the accompanying drawings, making part of this
gpecification~— | | | -

Figure 1 being a side clevation of a complete steam-generating apparatus constructed with my improved
hydrocarbon heater, the burner-case and some other parts being in vertical section.

Figure 2, a central vertical section of the oil-fountain or reservoir.

Figure 3, a plan on an enlarged scale of the hjdrocarbon-burner apparatus.
Figure 4, a longitudinal vertical section of two of the burners with the adjusting-device connected therewith.
Figures 5, 6, 7, 8, 9, and 10, various-views of a * steam-generator,”” as arranged in connection with the heater.
Like letters designate corresponding paris in all of the figures. |
The general purpose of this invention is to produce an effoctive apparatus for generating steam, to be used
in driving engines, and for other uses, by burning benzine, naphtha, petroleum, coal-oil, or any of the hydro-.
carbon fluids of like character, or alcohol. |

My improvements relate to two general divisions of the apparatus, namely—

First, that part in which the hydrocarbon-fluid is contained, and from and by which it is forced to the burners,
to be called the fountain or reservoir. | " -

Second, the part in which the fluid is gasefied and burned, to be termed the burner-apparatus.

- These parts are suitably-adapted to the part in which the steam is generated and superheated, to-be designated

the steam-generator. - |

First, the fountain or reservoir. The vessel A, in which the oil is contained, is made air-tight, and of suf-

ficient strength to sustain the internal pressure to which it may be subjected, say, one atmosphere, more or less.
Its capacity may vary according to the amount of the fluid to be consumed in & given time, and to the frequency
with which it may be convenient to replenish it. The most important feature of the fountain, as applied and
adapted to the purpose of this invention, is the employment of atmospheric pressure in the same for forcing the
oil to the burners with sufficient pressure to create a blowing jet of flame having any required intensity. Another
important advantage derived from the use of this pressure is, that the fountain may be placed in any desired
position in relation to the burner-apparatus, either above or below, and at any distance therefrom convenient.
It is most frequently desirable to locate the fountain below the burners, of which arrangement this fountain is
fully capable. In order to produce the atmospheric pressure over the fluid in the fountain, a force-pump, B, of
any convenient and effective ¢construction, is attached or applied to the reservoir, for pumping or forcing air
therein. When once a sufficient amount of air has been forced into the reservoir, no more is required till all
the fluid is driven therefrom, since the air expands sufficiently in the vessel to supply the place of the exhausted
oil, and still exerts sufficient pressure for the purpose of forcing the oil to the burners. But sometimes it is
desirable to withdraw the pressure on stopping the operation of the apparatus, in order to avoid leakage of the
oil, should the stop-valves be imperfect or not fully closed. In such case the air must be pumped in again, on
resuming the operation of the generator. A valve, d, and vent-aperture ¢, fig. 2, are employed for the purpose

of letting off the condensed air when desived. -
There are some other special features.of coustruction applied to.the reservoir to render its proper operation

more sure, effective, or convenient: |
1. A special opening for introducing the oil, and through which to clean out the reservoir when necessary.
This aperture is closed by a screw-plag, D, which, as represented, furnishes the seat for the vent-valve d, above

specified, . |
2. A cut-off valve, ¢, to close the passage between the pump B and the reservoir, in order to insure the

- retention of the compressed air in the vessel, even if the pump-valve should not be perfectly tight,
3. It being required to have a duct or passage, a, from the pump-passage to the top of the vessel, above the
surface of the oil, to keep the oil from the pump, the special improvement here consists in locating the said
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- passege outside of the vessel A, in order that it may be 10@{11]3{ reached for repairing or renewing. It may be
made of a simple*hollow strip of shcet metal soldered to the vessel.

4. It zIse being reguired to furnish a duct or passage, b, for the hydroearbon-fluid from the bottom of the
vessel to the conveying-pipo E, if the latter is located above the bottom, as it is generally mosi convenient to
arrange 1f, the improvement here likewise is the location of the.duct outside of the vessel A. Its construction
may be the same as deseribdd for the duct a.

5. The use of two or more bosscs, f, fig. 2, one within the other, for securing the pipe-coupling ¢ to the
vessel A. This duplication of the bosses gives a double bearing to the coupling, and prevents its tearing off-
The bosses may be simply soldered to the vessel.

From the fountain or reservoir the hydroearbon-fluid is conveyed through a conducting-pipe, E, to any
required distance, and in any direction or directions. Common gas-pipe answers the purpose, the screw-joints,
with the couplings or fittings, being slightly tapering or conical. The flow of the fluid in this pipe is cut off or
controlled by a valve or stop-cock, ];, |

Second, the burner-apparatus. ITu most steam-generating appsratus, a considerable number of. burners,
producing an equal number of jets of flame, is required, though some very small apparatus may require only a
single jet. But the heating power of the burner-apparatus generally requires to be capable of large yariation;
and although with the improved method of burning the hydrocarbon-fluids, each jet can be readily very much
varied in size and intensity; it is very proper here to set forth fully.the means of enlarging and diminishing the
capacity ol an apparatus of any size and power.

| As a first genoral requisite, ther ¢fore, to this end, the supply-tube 1s divided into two.or more branches, F
B, each to be provided with'a tut-off valve, ¢, for cutting off or controlling the supply in its own tube, and each
supplying & separate burner or set of burners, so that both may be used sunultaneously, or cither alone.

The second general means of producing a vavied and multiplied capacity of the burncr-apparatus.is, that
each branch-supply tube, F and F', has connected with it any requived number of burner-tubes F*, each tube
Lhaving a single burner, or any required number of burners, G (&, the number of burners being the.fewest that
Ehould be requlred for use'at any one time. These burner-tubes are most conveniently placed parallel with one
another, horizontally, at an cven height, and at a proper distance apart, so that all may be suitably arranged
for acting on the steam-generator wuh unitorm effeet, and for easy regulation. The use of tubes I for pro-
ducing multlphed burners G G is perhaps the most simple and cheap method that can be adopted.- But since -
the hydrocarbon-fluid is to be gaseficd, and the gases superhcated fo an intense derrree, before issuing at the
burner-jets, and these processes are to be effected by the heat of the burners themselves. Another feature of this
burner-apparatus consisty in the extension of multiplied sections of tubes, F* I% forward and back over the
burners G G, these sections of tubes being connected by cross-tubes F® I and all forming one continuous tube
from each supply-tube ¥ and F! 1eﬂpect1velv to its several burner-tubes I F%, so that the gased, in passing
tlirough the tube-sections successively, become greatly rarefied and intenscly superheated. In order to spread
and extend the jet-flames around the superheating tube-sections F? F% and under the steam-generator, disks or
deflectors I I are secured just above the said tube-sections in position over the jets substantially a3 represented,
or by any equivalent arrangement. The burner-tubes T I are preferably siraight, so that all the burners G G
on each may be in one straight line. This arrangement cnables a means of adjusting the burner-points 7 to
be adopted, by which all belonging to one burner-tube may be adjusted together on simply turning one shaft or
rod, . 'The several points are respectively connected with eranks or eccentrics £ & on the shaft I, the said
cranks being at the same angle on the shaft, and of the same degree of eccentrieity. The connecting-sleeves
have transverse slots, in which the eccentrics move, of sufficient extent to allow all ‘the side-play thereof neces-
sary. The point-shafts screw into the sleeves, as shown at m m; whereby all the points can be adjusted in
relation to one another, so as to produce flame-jets of equal size and intensity. -

It being necessary to pack tightly around the shafts of the burner-—pomts { [, below where they pierce the
burner-tubes, an improved packing of asbestos 1s emplayud as scen in fig. 4, against which the packing-serews
47 are forced. This material withstands, mthout injury, any degres of' hheat to which the burners can be sub-
jected and has the best qualities in other respects for a packing.

Another improvement applied to this burner-apparatus consists in the introduction of steam-jets into the
flame-jets, in order to incrcase the intcnsity of the heat thereof, by fmmahmrr additional hydrogen from the
decomposition of the stcam, the freed oxygen thereof also rendering the LOHIblIStlDH more complete. The
steam is brought through a pipe or pipes, J, whichr extend horizontally between and a little. below the burners,
and have small jet-apertures o o so located as to direct the steam into the flame-jets. This stegm plpc; may c¢on-
nect with a pipe, K, leading from the steam-generator, and the flow.of steam is regulated in the said pipe J, or
cut off therefrom, by a stop-cock, p, fig. 1.  The scctions and coupling-connections of the pipe J are such as to
allow adjusting movements of the jet- bmnch either sidewise or in any direction.

Another use of steam in the burner- &pparatua is its introduction into and passage through the supply and
burner-tubes I, I!, % I, and I, for the purpose of clﬂu.nmg deposits and impurities therefrom, whenever it
may become necessary.. For this purpose a branch steam-pipe, L, leads from the stecam-pipe X, and communi.
cates with the oil-supply tubes F FY near their junction with the conductlnrr-plpe K. There are, at the extreme
ends of the burner-tubes I'* %, removavle caps n n, or an equivalent device, for opening the ends of said tubes
when steam is to be passed through them, by turning a stop-cock, », in the steam-pipe L. The steam passes.
through the entire length of the burner- tubes, and out at the openings usually closed by the caps n n, thereby
speedily clearing the whole of all obstructions. Not only has cach branch J and L of the -steam-pipe K a stop-
cock, to cut off steam therefroiwn, or let 1t 1nto the same, but the main pipe K has a stop- cock, s, to cut off steam

entively from the burncr-apparatus when desirved.
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‘Besides the shafts of the burner-points, all the joints and couplings of all parts of the apparatus, where it

18 necessary to use packing, are packed with asbestos, which is adwirably adapted to that purpose, whetever

heat, and cspecially where excossive heat is employed, by its power of withstanding great heat without detriment.
The. application of this packing is indicated at the coupling-joint ¢ of the pipe K, shown in section on an enlarged
scale in fig. 5. The pavking is represented at .  This specific representation and reference will illustrate the
feature of improvement in all other places where it is desirable to employ it.

What I claim as my invention, and desire to secure by Letters Patent, in a hydrocarbon-fluid apparatus for
generating steam, is-— ' '
- 1. Aheater or burner-apparatus, supplied at all points of combustion by the force of compressed air acting
upen the fluid, substantially as and for the purpose herein specified. |

2. I also claim o cut-off valve, C, between the pump B and the reservoir, for tiie purpose sct forth.

3. I also claim the location of the air and fluid-ducts @ and b outside of the reservoir, substantially as and

for the purpose specified.

4. I also claim the double hosses 7, for attaching the pipe-coupling to the reservoir, for the purpose set forth.

5. I also claim the arrangement of the burners G G in numbers upon different tubes, F* I, which are sepa-

rately or ir: scis, provided with cut-off valves, so as to increase or diminish or distribute the burners to any
“desired extent, substantially as herein set forth. _

- &« ulso claim the superheating-tubes F2 F2 extended over the burners, and comrunicating with the pipes
J J, substantially as and for tho purpose herein set forth. ‘
7. Ialso cleim the arrangement of flame-deflectors I T over the superheating-tubes, substantially as specified.
& I also claim the arrangement of numbers of burners, G G, in line with one another, so that the burners
11 of each set may be connected with onc adjusting-shaft, and adjusted simultaneously, substantially as.specified.
J- I also claim the adjustment of the said burner-points separately to their connections with the common
ndjusting-shaft, for the purpose set forth. o |
10. T also claim the mntroduction of the superheated-stecam jets into the flame-jets of the burners directed

‘thereto, substantially as ar.d for the purpose herein specified.

11. I also claim the employment of sicam for clearing out the supply and burner-tubes, which are so
arranged as to admit the passage of the steam through them, substantially as herein described.
JOHN S. HULL.

Witnosses:
J. 5. Browx,
Wu. I, BRowNE. .
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