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DENIS F. O’BRIEN,

OF NEWARK, NEW JERSKY.

'COMBINED HYDROCARBON VAPORIZER AND BURNER.

SPECIFICATION forming part of Letters Patent No. 780,228, dated May 9, 19059.
Original application filed March 15, 1899, Serial No, 709,137, Divided and this application filed May 21,1901, Serial No, 61,223,

1o all whonmv it may coneern:

Be it known that I, DeNis F. O'BriexN, a citi-
zen of the United States, residing at Newark,
county of Essex, and State of New Jersey, have
invented certain new and useful Improvements
in a Combined Hydrocarbon Vaporizer and
Burner, fully deseribed and represented in the

following specification and the accompanying

drawings, forming a part of the same.

This invention relates to an improved com-
bined vaporizer and burner designed particu-
larly for use in pipe-joint-pouring apparatus,
but equally applicable to other uses.

It 1s the object of the present mventlon to

nrovide a combined vaporizer and burner of

such high efficiency that with one such burner
the very high degree of heat necessary for
melting lead may be attained, whereas in prior

~constructions in order to attain such high de-

oree of heat beneath the melting-pot it was
necessary to employ many of such burners.
This I accomplish by combining with the
burner a vaporizer consisting of a network of
intercommunicating vaporizing-tubes provid-
ing aserles of circuitous paths for the hydro-
carbon from the inlet-pipe to the burner, these
several tubes being c]ose]y orouped tocrether
above and in line with the lame and the outer
walls thereof being so formed as to deflect the
flame from one tothe other, so thatall portions
of the vaporizer are equally exposed to the
flame from the burner proper and equally heat-
ed thereby. By means of this construction 1

secure a vaporizer of large capacity and am

thus enabled to rapidly vaporize a large quan-
tity of the hydrocarbon, and thus to increase
the size of the outlet-orifice of the burner
many times over the burners heretofore em-
ployed and to thus corr esponde"lV increase
the size of the flame.

In the accompanying drawings, Figure 1 1s

a side elevation, partly in section, of a pipe-

joint-pouring apparatus provided with a com-
bined vaporizer and burner embodying the
present invention. FKigs. 2, 3, and 4 are de-
tails, on an enlarged s;c‘l,le ot the combined
9 being a vertical
sectlon ot the“-sa;me,'Fig. 3 a'plan view, and
Fig. 4 a horizontal section taken on the line

50 4.0t Fig. 2 or through the vaporizer proper.

| Letters Patent.

| with the burner proper, 31.

Referring tosaid drawings, and particularly
to Fig. 1- theteo 1 represents the casing of a
pipe - Jomt pour mU' apparatus containing a
lead-melting pot 3, between which and the cas-
ing 1 are provided openings 5 for the escape
of the products of combustion from the cas-
ing. The pipe-joint-pouring apparatus shown
forms the subject-matter of Letters Patent
No. 694,179, granted to me February 25, 1902,
on an application filed by me March 15, 1899,
Serial No.709,137, (of which this isadivision,)
and as it 1s deseribed at length in said Letters
Patent a detailed de%rlptlon of it here 1s un-
necessary. The casing 1 and all its connected
parts are supported by four legs 19, having
feet 20, (two of which are shown )wlnch rest
upon the pipe to be operated upon, and the
bottom plate 16 of said casing 1 is also pro-
vided on its under surface with a pair of lugs
99, turned inwardly toward each other for
supporting an asbestos-covered tank 23, con-
taining hydrocarbon, such tank for the pur-
pose of connecting it to the bottom plate 16
being in turn prmflded with a pair of corre-
spondmﬁ‘ lugs 24 for engagement w 1th the lugs
29, as more hllly descmbed in my sald prior
The tank 23 1s provided with
an orifice closed by a cap 25, through which
the tank is supplied with hydrocarbon, and is
also provided with an air-pump 26, by which 1t
issupplied with air for forcing the hydrocar-
bon from the tank tothe combined vaporizer
and burner. Totheuppersideof the tank 231s
connected the combined vaporizer and burner
which when the tankis in position in the bot-
tom plate of the casing is directly beneath the
melting-pot 3. To permit the movement of

. the vaporizer and burner into and out of the

casing with the tank, the bottom plate 16 and
the walls of the casing (at 27) are cut away,
as shown in Kig. 1. The combined vaporizer

and burner consist @enemlly of an inlet-pipe
28 and an outlet-pipe 29, with a vaporizing

portion 30, consisting of a network of inter-
communicating tubeq between them, the inlet-
pipe 28 communicating with the mt rior of
the tank 23 and with the vaporizer ¢
the outlet-pipe 29 communicates at one end
with said vaporizer and at its opposite end
The base of the

2), while

60

79

75

80

Xelo

95

100




10

20

25

30

35

4.0

45

o |

combined vaporizer and burner is provided
with a hub 32, with which the inlet-pipe 28
communicates, sald hub being interiorly
threaded for attachment to a correspondmtﬂv—
threaded tube 33 from the hydrocarbon-tank
23, though the connection may be made in any
other desired manner. It will be readilv un-
derstood from the foregoing that the hydro-
carbon forced from the tank 23 by the air
therein supplied by pump 26 enters the inlet-

pipe 28, passes upwardly through the same,.

thence through the vaporizer 30, where 1t is
vaporized, the vapor thus generated passing
downwardly through the outlet-pipe 29 and
finally through the burner 31, where it is 12-
nited and burned. It will be observed that
the vaporizing portion 30 of the burner is lo-
cated above the burner proper and in the path
of the flame therefrom, so as to be heated
thereby, for the purpose of V&pOI‘iZiDU' the
hydrocarbon.

Heretofore in combined vaporizers and
burners the vaporizers have been of such small
effective area end otherwise of such character
and so related to the flame from the burner as
to be 1ncapable of vaporizing rapidly but a
very small quantity of hydrocarbon for each
burner, a small vaporizer being sometimes
provided for each burner or a large vaporizer

for several burners, the effective vaporizing-

surface in either case being of small extent.
In the vaporizers and burners of this charac-
ter the burner proper has of necessity, because
of the small quantity of hydrocarbon vapo-
rized, been provided with a very small dis-
charge-orifice for the vapor and produced but
a very small flame, a single burner being in-
efficient in apparatus such as those for pour-
ing pipe-joints, where a very high degree of
heat was recuired. To obtain such high de-
oree of heat with such vaporizers and burners
as heretofore constructed, it has been found
necessary to employ either a number of such
combined vaporizers and burners or a large

vaporizer and a plurality of burners or jets.

This rendered such apparatus expensive both
in first cost and in the making of repairs. In

_such vaporizers, moreover, the vaporization is
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often so impertect that the carbon separated
from the hydrogen clkokes the orifice in the
burner. The combined vaporizer and burner
provided by tae present invention, however,
1s by reason of certain peculiarities, which will
now be described in detail, in the construction

of the vaporizer and 1ts arrangement rela-

tively to the burner proper of largely -in-
creased capacity over the old type of vapo-

‘rizers and burners and capable of more per- |

fectly vaporizing hydrocarbon, the capacity of
the combined vaporizer and burner provided
by the present invention being such that with
one such burner may be devel()ped the high
degree of heat required in pipe-joint-pouring
and other apparatus..

Referring to Figs. 2, 3, and 4, it will be ob-

vided with a rounded protuberance 39.

789,228

served that the vaporizer portion 30 of the
burner consists of a network of tubes, two of
which, the annular tubes 34 35, may be termed
the ““main” tubes, which arc connected by
branch tubes 36 and intersecting tubes 87 38.

inclosed by and communicating with the tube -

35. The inlet-pipe 28 and the outlet-pipe 29,
as will be observed,communicate directly with

the main tubes 34 35, so that the hydrocarbon
1ssulng from the inlet-pipe 28 may pass there-

75

from into the vaporizer in four different di- .

rections, as indicated by the arrows in Fig. 4,

and each thence by a plurality of circuitous

paths to the outlet-pipe 29. These various
tubes are closely grouped together, as shown,
and 1n such position relatively to the burner
proper that all portions of each tube, includ-
ing the upper sides thereof, will be exposed
to the flame therefrom and all portions of the
vaporizer thus maintained equally at the high

degree of heat necessary for perfect vapori-

zation of the hydrocarbon. The under sur-
faces of the tubes are rounded, as shown, so
that the wall of each tube will deflect the flame
1mp1n0‘1ncr upon it toward the walls of the
circuitous tubes. For this purpose also that
portion of the under surtace of the vaporizer
which 1s directly in line with the discharge-

30

90

orifice in the burner—u. ¢., the point of inter-

section of the tubes 37 88—is additionally prlo—'
The
tubes 37 38 thus not only act as vaporizing-
tubes, but also act as a baffle
from the burner- opening, dlrectmg or spread-
ing the flame outwardly toward the annular
tubes 35 34 and tubes 36, each of which, as
just above stated, is rounded on its under 81(:1@
so that it will in turn divide or deflect the
flame and cause it to impinge upon the adja-
cent tubular portions of the vaporizer. This
arrangement of the tubes of a vaporizer—that
1s to say, with central or inner tubular por-
tions, as 37 38, crossing each other in line with
the burner-opening, so that they will act asa

| bafile for the flame from the bu rner-opening—

is of considerable importance. The provision
of tubular portions at this place increases the
capacity of the vaporizer and also the rapid-
ity and thoroughness with which it vaporizes

the hydrogen, such tubular portions being lo-

cated at the point where the heat is greatest—
namely, in line with the burner-opening—and

‘results in the production of a perfect gas with-

out the separation of the carbon from the hy-
drocarbon. Again, a baffle of some kind is
necessary in a vaporizer in order to spread
the flame or divide it, so that it will impinge
upon the outer portions of the vaporizer.

| Heretofore such baflles have been provided

in vaporizers; but they have been made solid,
(as distinguished from being made tubular
for the passage of the hydrocarbon,) and un-
der the high degree of heat to which the baf-
fles have been subjected in these vaporizers

| the_ba_,ﬁ:les have-: soon burned out, thus destroy-

95

for the flame

100

IOS__

IT0

I15

L20

125

130




789,228

ing the vaporizer or, if the baffle be remov-

[O

| 1n0 the flame

bele necessitating the substitution of a new
baflle for the one so burned out. In the pres-
ent case, however, the baflle is provided by
tubular portions ot the vaporizer itself, with
the result that because of the passage throucrh
such tubular portions of the hydrocarbon such
tubular baffle is not affected by the heat any
more than other portions of the vaporizer and
will last as long as such other portions. For
the purpose of mixing air with the vapor from
the burner and for the purpose of concentrat-
upon the vaporizer and the pot

—

thel e 1S promded between the burner proper

_fmd such vaporizer a tubular mixer 40, which

is adjustably connected, as shown, Wlth the -

inlet or outlet pipe 28 or 29, the operative

- position of such mixer bemu* substantially

20

that illustrated in the dmwmm—na.melv, in
somewhat close proximity to the vaporizer.

- At its upper end the mixer 40 is provided

30

“with an upwardly and outwardly projecting

flange 41 for guiding the flame radially out-
war d SO as to envolop all portions of the vap-
orizer. By reason of the large number of
pubular passages presented to the incoming
hydrocarbon and their arrangement relatwe]y
to the flame large quantities of hydrocarbon

are rapidly mporlzed and at the same time
perfectly vaporized, and I am thus enabled to

provide the burner with an outlet orifice of
large size, thus securing a large flame. DBe-
twoen the outlet- pipe 29 and “the discharge-

- orifice in the burner I interpose a_strainer 42,

35

40

5O

- heated.
shown herein, but shown and described 1 my

60

- pose hetelmttet referred to.

formed by perforating the walls of the burner
near its base, as shown in Fig. 2, for a pur-
Beneath the
burner is provided a pan 43, covered with
asbestos 44, for containing a quantlty of hy-
drocarbon whichis bur ned therein for the pur-
pose of heating the vaporizer 30 preliminary
to supplying hV(]IOC(lI bon thereto h'om the
tank.

The manner of using the apparatus is as
‘ollows: Before starting up-—z. e., heating
the vaporizer to the hlﬂh degree necessary
for pertect vaporization—~—it is necessary 1n
order to secure t.
orizer should be freed from hydrocarbon and
maintained in that condition until properly
To accomplish this, a petcock (not

said prior Letters Patent) in the orifice 25 1s
opened and kept open during the heating of
the vaporizer, thus permitting the air to es-
cape from the tank and confining the hydro-

carbon therein and causing the return to the-

tank of any hydrocarbon which happens to be
in the vaporizer. As soon as the Vaporizer
has been thus heated the petcock 1s closed
and the piston of the pump 26 given a few
strokes to supply the tank with air for fore-
ing oil therefrom into the vaporizer, so that
the latter may be tested in order to determine

that the vaporizer has been properly heated |

he best results that the vap-

the heating of the Va,poru:.el

through the outlet-orifice in the latter.

for perfect Vaporlza,tlon - When this is de-
termined, additional strokes are given to the
pump-piston to increase the pressure up to a
high working pressure. Theoil thussupplied
t0 the vaporizer is vaporized therein, the vapor
passing therefrom to the burner and thence

through the outlet-orifice in the latter, where
1t 1s mlxed with air and ignited, tho flame

passing upwardly through the mixer 40, where

~a perfect mixture of vapor and alr is obtained

and by which it 1s directed against the vapo-
rizer and against the under side of the pot 3,

3

75

the flange 41 of the mixer guiding the flame

outwardly, so as to envelop all portions of
the vaporizer, and the under side of the sev-
eral tubes of the latter directing the flame
from one to the other, so that all portions ot
the vaporizer are equally exposed to the flame
and equally heated thereby. When the lead
in the pot 3 has been melted, 1t 1s permltted
to escape therefrom into the deliver y-pipe of
the pot and thence to the joint to be poured,
as described in my said prior Letters Patent.
When it is desired to extinguish the flame, all
that is necessary to be done is to open the pet-
cock in the tank 23, thus permitting the es-

cape of alr con

to the vaporizer and burner.

It sometimes happens that users of hydro-
carbon apparatus are not a,lways oare‘[ul In
starting up to see that the vaporizer is free
from hvdroom bon and the supply of hydro-
carbon thereto from the tahk cut off during
In such cases
the hydrooa,l bon is imperfectly vaporized, the
carbon separated from the hydrogen forming
into flakes which are collected in the burner
and obstruct the outlet-orifice therein, thus
rendering the apparatus temporarily inoper-
ative and necessitating removal and cleansing
of the burner. This difficulty is avoided in
the present case by the provision of the strainer
49 and the peculiarities in the construction
and arrangement of the vaporizer, by reason

the vaporizer sufiolent to force the carbon,
should any collect in the burner, outwardly
Should
flakes of carbon form 1in the VELDOI‘if(‘l’ 1n the
present case, therefore, due to impertect vap-
orization resultmw from neglect on the part
of the user, such carbon will be arrested by
the strainer 42 and prevented from entering
the discharge-orifice in the burner, it being
afterward forced out of the strainer and
through the outlet-orifice in the burner by the
high pressure of the vapor generated in the
vaporizer. The formation of flakes of car-
bon, which obstruct the outlet-orifice in the

.burner and render the apparatus temporarily:

mOperatwe occurs in prior constructions not
only in case of neglect by the user to free the
vaporizer from hydrocarbon but frequently
in the ordinary operation of the apparatus,

nod in the tank, and conse-
“quently arresting the supply of hydrooal_bon
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because of the small capacity of the generator
and the low pressure 1in the vapor generated.

It can only occur in the burner of the present
apparatus, however, in case of neglect, as the
vaporizer in the present case is, as before
pointed out, of such capacity and so related
to the burner that very large quantities of
hydrocarbon are rapidly and at the same time
perfectly vaporized during the operation of
the apparatus, so that the formation and de-
posit of flakes of carbon within the vaporizer

-and burner is entirely avoided.

What is claimed 15—

1. The combination with a burner, of a vap-
orizer provided with a supply-inlet and with
an outlet to the burner-opening, and compris-
ing an outer tubular portion and an inner or
central tubular portion inclosed thereby and
communicating therewith at different points,
sald inner or central tubular portion being
arranged In line with the burner-opening so
as to serve asa baffle for the flame therefrom,
and sald several tubular portions being closelv

grouped together so as to be within the path
ot the flame from the burner-opening, with

spaces between them for the passage of the
flame, substantially as described. |

2. Theeombination with a burner, of a vap-
orizer provided with a supply-inlet and with
an outlet to the burner-opening,
ing two outer tubular pmtlons connected at
mtervm]s hy tubular branches extending from

one to the other and an inner or centr al tubu- |

lar portion inclosed by and communicating

with said outer tubular portions, said inner

or central tubular portion being arranged in
line with the burner-opening so as to serve as
a baffle for the flame therefrom, and said sev-

~eral tubular portions being closely grouped

40

45
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together so as to be within the path of the
ﬂame from the burner-opening, with spaces
between them for the passage of the ﬂam&,

qub%tantlally as described.
- The combination withaburner, of a vap-

orizer provided with a supply-inlet -and with
an outlet to the burner-opening, and compris-
ing an outer tubular portion and inner or cen-
tral tubular portions 37, 38 inclosed thereby
and communicating therewith at different
points, saicd inner or central tubular portions
37, 38 crossing each other in line with the
burner-opening so as to serve as a baffle for
the flame therefrom, and said several tubular
portions being closely O'rouped together so as
to be within the path of the flame from the
burner-opening

the passage of the flame, substantially as de-
scribed. -

and compris-

, with spaces between them for

789,228

4. The combination with a burner, of a vap-
orizer provided with a supply-inlet and with
an outlet to the burner-opening, and compris-
ing two outer tubular portions 35, 34 con-
nected at intervals by tubular branches 36 ex-
tending from one to the other and inner or
central tubular portions 37, 38 inclosed by and
communicating with said outer tubular por-
tions, said inner or central tubular portions
37, 38 crossing each other in line with the
burner-opening so as to serve as a bafile for
the flame therefrom, and said several tubular
portions 35, 34, 37, 38 being closely grouped
together so as to be within the path of the
flame trom the burner-opening, with spaces
between them for the passage of the flame,
Substfmtla,lly as described.

. The combination with a burner, ot a vap-
orlzer provided with a supply- _1nlet and with
an outlet to the burner-opening, and compris-
ing an outer tubular portion and an inner or
central tubular portion inclosed thereby and
communlicating therewith at different points,
saldd Inner or central tubular portion being
arranged In line with the burner-opening so
as to serve as a baffle for the flame therefrom,
and said several tubular portions being closely
orouped together so as to be within the path
of the ﬂame from the burner-opening, with
spaces between them for the passage of the
flame, and a tubular mixer 40 between the
burner and said tubular portions, substan-
tmllv as described.

. Thecombination with a burner, of a vap-
orizer provided with a supply- inlet, and with
an outlet to the burner-opening, and compris-
ing two outer tubular portions connected at
intervals by tubular branches extending from

-1

- T

one to the other and an inner or central tubu-

lar portion inclosed by and communicating
with said outer tubular portions, said inner or

central tubular portion being arranged in line
with the burner-opening so as to serve as a

baffie for the flame therefrom, and said several
tubular portions being closely grouped to-
oether so as tobe within the path of the flame

from the burner - opening, with spaces be-

tween them for the passage of the flame, and
a tubular mixer 40 between the burner and

i said tubular portions, substantially as de-
scribed.

In testimony: whereof I have hereunto set
my hand in the presence of two subscribing

witnesses.
DENIS F. (O’BRIKN.
Witnhesses: -

T. K. KEHOE,
J. A. GRAVES.
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Correction in Letters Patent No. 789,228,

It is hereby certified that in Letters Patent No. 789,228 granted May 9, 1909,

unpon the application of Denis F. O'Brien, of Newark, New Jersey, for an improvement

in a “Combined Hydrocarbon Vaporizer and Burner,” an error appears in the printed

| specification requiring correction. as follows: In line 2, page 4, the word *in’’ should

read of; and that the said Letters Patent should be rend with this correction therein

that the same may conform to the record of the case in the Patent Office.

Signed and sealed this 6th day of June, A. D., 1905.

[SEAL. ]
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