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To all whom it may concern:

Be it known that I, JAMES ROBERTS, a citi-
zen of the United States,residing at New York,
in the county of New York and State of New
York, have invented certain new and useful
Improvements in Apparatus for Manufactur-
ing Heating and Illuminating Gases; and I
do hereby declare the following to be a full,

- clear, and exact description of the invention,
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such as will enable others skilled in the art to

“which it appertains to make and use the

same. . -

My invention relates to an improvement of
the apparatus disclosed in the Letters Patent
granted to me July 13, 1886, No. 345,649, for
process of and apparatus for mianufacturing

heating and illuminating gases; and it consists

In the construction and arrangement or ¢om-
bination of parts which will be more fully
hereinafter described, and definitely pointed
oub In the claim. -

One object of my improvement is to econo-
mize spaceand at the same time provide means
which shall effectually prevent the oil, when
in a cold state, from coming in contaet with
the superheated pipes, thereby avoiding the
danger caused by the greater expansion of the
hydrocarbon vapor which might ensue from

~any back pressure exerted by said gas.
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A further object of my invention is to pro-

- vide means for the admission of a greater
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amount of air to the compound gas while it is
burning, thereby increasing the size of the
flame and producing a more intense heat.

I attain these objects by the mechanism
lllustrated in the accompanying drawings,
wherein the same letters and numerals of ref-
erence Indicate the same parts, and in which—

Figure 1 is a perspective view of a bench of
a furnace; partly broken away, showing the

series of inclined pipes and burner arranged

- therein, the two series of feeding-pipes, the
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oll-pipes being indicated in dotted lines as
passing through the inclined pipes. Fig. 2is
a side elevation of one of the series of inclined

pipes, showing the manner of constructing the |
teed - pipes.

Fig. 3 is a detail perspective
view showing the arrangement of the air-feed-
ing pipes to the burner. |

In the drawings is shown my present im-

provement added to the older form of my in- | 14’ 14’ may be supplied with suiteib_le regulat-

|
|

i

| vention, as described in the above -mentioned

patent. |
A indicates a bench of a furnace having a

suitable grate, A’, mounted therein., |

- The apparatus consists, essentially, of a

burner,1, provided with arow of apertures, 2 2,

| on each ofitssides,asisshownin Fig. 3, situated

radially at right angles to the.center of the
burner 1. To the front portion of this burner
1 a chamber, C, is connected by the coupling
4. Two elbows, 3 3, extend in the form of a
V and unite in this chamber C. Where these
elbows 3 3 join, a short partition, 5, is con-

struected, as shown in dotted lines in Fig. 1, and

adapted for a purpose which will be more fally
hereinafter described. To the elbows 3 3 are

secured pipes 6 6 by couplings 7 7, said pipes

6 6 extending rearwardly in a longitudinal
direction, and are secured to the elbows 8 8.

‘To the other side of these rear elbows, 8 8,
pipes 9 9, of smaller diaeter, are secured, be-

ing held in the said eoupling 8 8 by bushings
10 10. These pipes 9 9 extend forward and
have connected to their front ends the small
feed-pipes 11 11, provided with valves 12 12
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and suitable gages,1313. The pipesll1lcon-

nect with the pipes 9°9 by means of unions 14

14, 1n the form of T -couplings, and are adapted
to feed water to the said pipes. The pipes 11’
11" are continued by being coupled to exten-
sions 11° 11°% which pass into the pipes 9 9,

the pipes 6 6, and into the elbows 8 8, into
which they may extend as far asis necessary for
practicable results. These pipes 11’ 11’, with
thelr extensions 11* 11% are adapted to be fed

. with oil from suitable tanks, as are also the
| pipes 11 11 with water from a suitable source.

The pipes11*11%are constructed of any suitable
metal, preferably copper, and may be sup-
ported by any suitable means in the pipes and
couplings through which they pass.

In Fig. 3 are shown perforated atm_OSpheric

air-pipes 14’ 14/, which extend to the outside
of the furnace, (not shown in Fig. 1, to avoid
confusion,) the apertures thereof being situ-
ated adjacent to the apertures in the burner 1,
thereby feeding the flame, by affinity, with
oxygen, and producing a stronger flame and a
more intense heat. The ends of these pipes

S0

‘through the couplings 3 3, into and through
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ing-dampers, as may also the feeding-aper-
tures therein. By this means the flow of air
may be regulated at the entrance, as well as at
the outflow or feeding apertures of the said
pipes. Asshown in the drawings, the pipes
117 117 extend to within a short distance of the
elbows 3 3; but, if desired, they may be ex-
tended into the said elbows 3 3, being propor-
tionately inerecased in diameter.

The main improvement upon my invention,
for which Letters Patent were issued to me, a8
above mentioned, resides in carrying the oil-
pipes through the water-pipes, and thereby

heating the oil more graduaily, all danger of |

back pressure being avoided, and the process
expedited. Thearrangementalso econonizes

space, as it will be readily understood that the
water and oil pipes together now occupy little,
if any, more space than one water-pipe.

The pipcs having been heated, as deseribed
in my patent aforesaid, the water and o1l are
allowed to passthrough their respective pipes,
as described, and each will be volatilized 1n con-
sequence of the high degree of temmperature of
the pipes through which they pass. When the
aas and steam pass down through the elbows 3
3 and reach the chamber C, they unite 1n one
volume and pass into the burner 1, and are
ignited or carried away to a suitable receiver.
When the gases are ignited at the burner, the
air is thrown from theair-pipes 14’ 14" onto the
point of combustion, and the flame thereby
oreatly increased in size and in intensity of
heat. This form of double pipes can be used
either unitedly or separately, as may be desira-
ble for the best resalts, as the door 5 closes
communication between the elbows. DMore-
over, cach separate volumeof gas isapart{rom
the other until the said mixing-chamber is
reached, when unitedly they pass into the
burner with increased foree.

Thus I am enabled to use. one half of the
fluids in each side of the apparatus, obtaining
the same relative degres of heat upon each
side of the apparatus as in the other and pro-
viding for a single or double effect in the same
apparatus.

I do not herein broadly claim apparatus for
manufacturing gas from water and hydrocar-

to bon by passing each through separate heating-

pipes of increasing diameters and finally mix- |
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ing the two vapors, as protection for the same
has already been granted me in my patent
aforesaid; nor do I claim the arrangement of
a gas-pipe within an air-pipe, nor, broadly, the
arrangement of an oil-pipe within a water-
pipe, being aware that an oil-conducting pipe
surrounded by a steam-pipe has been arranged
spirally around a mixing-chamber, and that
perforated oil-pipes have een surrounded by
steam-pipes; but these constructions and ar-
rangements differ from mine, in that the inte-
rior and exterior pipes are not arranged at
opposite inclinations in the heating-chambers
and do not increase in diameter from front to
rear, or as they approach the burner. In my
invention the back-and-forth inclination of the
pipes within the heating-chamber permits an
unimpeded flow of the oil, and their increas-
ing diameters result in graduoal and greater
expansion of the gas and inerease of pressure
of the same as it passes into the burner. Sin-
ale pipes thus counstructed and arranged are
disclosed in my former patent; but I have dis-
covered that better results follow from my
present new combination of old devices than
are incident to my former invention. Fur-
thermore, the combination of the oil and water
pipes, constructed and arranged as described,
with the burner and the laterally-arranged
air-pipes for directing streams of air onto the
apertures of -the burner, I believe to be en-

tirely new and productive of better results, as

above stated.

What Ido claim are the following improve-
ments upon said apparatus:

The combination of a heating -chamber, two
or more water pipes of increasing diameters
provided with eibows and arranged at an in-
clination within said chamber, oil-pipes of 1n-
creasing diameters within sald water-pipes, a
mixing chamber, a burner comprising a gas-
pipe provided with apertures, and lateral air-
pipes for directing air onto the apertures in
the burner, substantially as described.

In testimony whereof I affix my signature in
presence of two witnesses. |

JAMES ROBERTS.

Witnesses:
DANIEL SUGHRUL,
JOHN S. ANDREWS.
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