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- Claims,
1
My ihvention ‘relates-‘to! gas ‘bilrners ‘and has
partlcular reference 'to’ gas butrérs in which gas
ismixed 'with'air under Pressuire.
My 1nvent10n has* for its obJect tor prov1de a-gas

burner-in: whlch~gas is dlrected into a’ converging -

stream;: partly ‘béing directed by 'the cutvatiire ‘of
the diicts-ang® passages-in-the Putner, dnd- partly
by the presstireof the air‘which is directed in ‘a
‘converging ‘stream over- ‘the outer portion: of ‘the
gas stréam. -Asa result, the burning gasis moved
in“a concentrated “streain “in“which ‘g Véry high
temperatire 9hd petféct ¢o bus’clon dreréached.
Aniother-dbjéct-'of My ifivéntion “is %o provide
meéahs to-gulde tHe BuUriling gases, ‘this hieais
constititing “a- ¢onicdl ‘Meniber “made of ‘5 -Te-
fractory material Which, When subjécted to-a véry
high-témperature, ‘i ‘hested ‘to‘a high -degree of
incandesceénce ‘thereby fradiatite ‘heatvand hélp-
ing to heat an object in front of the'bilitner.
Stilliansthér‘object of ‘niy inw
v1de ':m a.ns for V' ying the e‘

-sectuonal area
burner

My invention’isimicre-fiilly déscribed’ in  the se-
compariying specification:axid: drawmgs inwhieh:

“Pig, 1 is7a *sectional “elevational visw “6f ‘niy
burnér; and

Fig: 9 is an end view of ‘the burner, partly in
section takenron theline 2=2-of Fig. 1.

My gas burrer comptises’a tubular ‘eylindrical
body' I-made ¢f a'refractory material-thréaded -at
both ends at'2 and -3 for:a rearplug 4-and g front
plug-§,the plugs:-being also:madeé: of:a refraétory
material. ~The rear: plug may “be provided ‘with

aiflange:6 extending outsidé the body 1-and which:

may-be-used for retaining ‘the burner in’its pldee

ition’is'to- pro- 4

[+

510

15

30

in:a'wall'T of o furngdce ‘(shown'in'dotted lines'in .

Fig. :1). ~‘The plug 4 has an -dnnular ietess 9
forming “» 'shoulder {9 for-several -air ducts

spaced at équal distancesaround theplug. From:

the recess 9 the plug 4 gradually ineregses-in: di-
ameter toward -the front -end where -it forms-an

40

annulariclearance [2-with ‘the -iriner wall-of the -

body I. 'Fhe-front end of ‘the-plug 4 alse-forms

an-annular clearance 13 with:the rear side of the .

front plug-8. The-latter-isiof-an annular-shape
diverging *outwards. - The inner rear edge:of :the
plug-b registers-with the outer-diameter-of-a re-
cess ‘15 in -the front side of the plug 4. The

front-end of the:plug 4 is provided with o stem-16 ‘5

threaded at the front .ehd-into-a -flame guiding
and-heat radiating cone I made of a refractory
material.  As'tlearance -18:is - provided ‘between
the -front-side-ofthe plug-4-and-the réar side-of
the-cone 1.

~The rear-side of the-cone’{1:is plo«

88

the plug 4.

2

Vided with-a shallow Técess ‘19 “For- gaging‘the

‘éoriedt” distance of ‘the cone T171rom the end of

the plug 4, rods 20 are’ S
of the plug 4ang’ threaded
into the corresponding tap
The front-énds of tHerolls 2’enkdge the redr side
of the cone {7. The’ 'POSition vf ‘the (‘fds can be
adjusted by turning e Pods to the right or 't

the left for whlch purpésd ’the reaJ

fitted’in" the bo‘d‘y
\ théir Year ehds 21
‘hdles'in‘ the pliig 4.

'al‘so additibn‘al"hbl
équal distdnces” HPArt. The rear - ends of the
holes 22 and ‘2541 ‘&hieclosed by & dap 28’ ‘made of a
refractory ‘material an -‘reSSEd against the’ rear
side of the plug ¥y a SPriig 29, “the ‘regr-eiid of
the spring, restmg against 2" metal plate 30. A
pipe 31 "exﬁends 1nto the ap ‘28" for” dehvermg
combustible gas’ "to'thie hioles 23 4nd 25. The rear
erids of the ‘holés of dudts ‘I { dre’ eneloSed by an
annular’cap 32 madeof 4 ‘reffactory material and
held'in"; Fifgs'33; the redy” ends of theése
springs resting “apaingt ‘the plate ‘30 Plpes ki
admit air into’ the’ annular ¢ap 32 fréina, ‘suitable
blower ‘(fiot ‘showi), ‘pref oly” arranged to de-
live¥ a préhéated Hir Urider suitable pressiire; it
desired

In the operation of the' burner, gas is delivered
through the céntral Holes" 23,25, the ‘greater: bor-
tion ﬂowmg ‘through “sevéral “holés 25 into 'the
clearance ‘18. From f,hls ‘cléatance “the gas
flows over the peripheral edge of the ¢one 1T and
is deflected forward by the curved-portions 36 of
The. gas is- prevented however, from
ﬂowmg straight ahead by ‘the ﬂow of a. com-~
pressed-air from the- clearances lz and {8, which
direct the air-flow-in-a centripetal directmn -gom-
pressing the cyl1ndr1ca1 ~28S stream and causing
the mixture of gas- -and-airto- flow over the- central
cone 171.  The gas-and-air are thereby thoroughly
mixed -and burn with-high- efficiency, the-central
hole 28 helping to maintain a steady -combustion.
The-burning gases-are-directed:forward -in-a-con=
verging stream, “impinging --with .great --force
against-an-objectto be-heated. - The heating ef-
feet -is also ‘materially -ineréased- by -the -direct
radiation from-the heated-surface-of the conieal
mémber 1. : TFhe mixture’of gas -and air can
be-adjusted-for a:perfect combustion by screwing
the plugs-4-or-5:in-or out of the body I, thereby
varying the clearance 13,2156 by turning the cone
11-to'the righter-totheleft-and adjusting- thepo-
sitions -of -the -regulating -rods -20. - ‘Other means
can be also-employed-sich-as throttle :ot regu=
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lating valves on the gas and air pipes (not shown)
and the degree of preheating and compression
for the air.

The duct 23 may be closed by a needle valve 38
operated by a handle 39 passing through the rear
wall of a T-connector 40.

The conical member T may be provided with
annular ridges 41 for causing a certain amount
of turbulence and a more thorough mixing of gas
and air.

It will be understood that various features and
principles of each of the embodiments of the in-
vention above described or referred to may be
utilized or substituted in the other embodiments.

While the invention has been described in de-
tail with respect to certain particular preferred
examples, it will be understood by those skilled

in the art after understanding the invention, that

various changes and further modifications may
be made without departing from the spirit and
scope of the invention, and it is intended there-
fore in the appended claims to cover all such
changes and modifications.

What is claimed as new and desired to be se-
cured by Letters Patent is:
1. A gas burner comprising a tubular body;
a plug having a rear portion fitted in the rear
end of the body and having a main portien of a
reduced diameter extending into the body to-

wards its front end, forming an annular clear-

ance with the inner surface of the body, the plug
having longitudinal holes extending to its front
portion; valve means to admit combustibie gas
into said holes; a conical member supported at
the front end of the plug at a distance therefrom
having its base nearest the plug for causing the
gas to flow radially outwards from the front ends
of the holes; means to admit air under pressure
into the annular clearance between the plug and
the hody, the diameter of the plug gradually in-
creasing towards its front end thereby gradually
reducing the clearance with the body; and a ring-
shaped plug fitted in the front portion of the body,
the rear end of the front plug being spaced from
the front end of the rear plug, the inner diameter

of the front plug being smaller than the ocuter -

diameter of the front end portion of the rear plug,
a conical wall portion of the conical meiiber fac-
ing the clearance between the rear end of
the front plug and the front end of the rear plug
the air being thereby caused to flow over the front
end of the rear plug for causing the gas stream
to converge against the surface of the conical
member. '

2. A gas burner comprising a tubular body; a
plug having a rear portion fitted in the rear end
of the body and having a main portion of a re-
duced diameter extending into the body towards
ils front end, forming an annular clearance with
the inner surface of the body, the plug having
longitudinal holes extending to its front portion;
valve means to admit combustible gas info said
holes; a conical member supported at the front
end of the plug at a distance therefrom having
its base nearest the plug for causing the gas to
flow radially outwards from the front ends of
the holes; means to admit air under pressure
into the annular clearance between the plug and
the body, the diameter of the plug gradually in-
creasing towards its front end thereby gradually

reducing the clearance with the body; a ring- 7

shaped plug fitted in the front portion of the
body, the rear end of the front plug being spaced
from the front end of the rear plug, the inner
diameter of the front plug being smaller than the
outer diameter of the front end portion of the
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rear plug, a conical wall portion of the conical
member facing the clearance between the rear
end of the front plug and the front end of the
rear plug the air being thereby caused to flow
over the front end of the rear plug for causing
the gas stream to converge against the surface of
the conical member; and means to adjust the
width of the clearance between the rear end of
the front plug and front end of the rear plug.

3. A gas burner comprising a tubular body; a
plug having a rear portion fitted in the rear end
of the body, the other portion of the plug being
of a reduced diameter and forming an annular
clearance with the tubular body, the rear portion
of the plug having ducts for admitting air under
pressure into the annular clearance, the diam-
eter of the plug increasing toward the front end
thereby reducing the annular clearance; a stem
at the front of the rear plug; a conical member
supported on the stem at a distance from the
front end of the rear plug, the base of said mem-
ber facing the plug, the front surface of the rear
vlug curving forward near its peripheral por-
tion; a plurality of holes extending through the
rear plug from the rear to the clearance between
the conical member and the plug; means to ad-
mit combustible gas into the holes, the curved.
front portion of the plug forming with the rear
end of the conical member a curved duct for
directing the gas stream forwards from the plug;
and an annular shoulder at the front end of the
body inwardly extending therefrom and having
an inner diameter less than the outside diameter
of the plug, said shoulder being axially spaced
from the front end of the plug to form a duct for
directing the air from the annular clearance
centripetally against the gas streama emerging
from the clearance between the rear plug and the
conical member,

4. A gas burner comprising a tubular body; a
plug having a rear portion fitted in the rear end
of the body, the other portion of the plug being
of a reduced diameter and forming an annular
clearance with the tubular body, the rear portion
of the plug having ducts for admitting air under
pressure inte the annular clearance, the diameter
of the plug increasing toward the front end there-
by reducing the annular clearance; a stem at the
front of the rear plug; a conical member sup-
ported on the stem at a distance from the front
end of the rear plug, the base of said member fac-
ing the plug, the front surface of the rear plug
curving forward near its peripheral portion; a
plurality of holes extending through the rear plug
from the rear to the clearance between the coni-
cal member and the plug; means to admit com-
bustible gas into the holes, the curved front por~
tion of the plug forming with the rear end of the
conical member a curved duct for directing the
gas stream forwards from the plug; and an annu-~
lar shoulder at the front end of the body inwardly
extending therefrom and having an inner diam-
eter less than the oufside diameter of the plug,
said shoulder heing axially spaced from the front
end of the plug to form a duct for directing the
air from the annular clearance centripetally
against the gas stream emerging from the clear-
ance between the rear plug and the conical mem-
ber, the plug having an additional central hole for
the gas in register with a corresponding central
hole in the conical member.

5. A gas burner comprising a tubular body; a
plug having a rear portion fitted in the rear end of.
the body, the other portion of the plug being of a

73 reduced diameter and forming an annular clear=
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ance with the tubular body, the rear portion of
the plug having ducts for admitting air under
pressure into the annular clearance, the diameter
of the plug increasing toward the front end there-
by reducing the annular clearance; a stem at the
front of the rear plug; a conical member sup-
ported on the stem at a distance from the front
end of the rear plug having its base nearest the
plug, the front surface of the rear plug curving
forward near its peripheral portion; a plurality
of holes extending through the rear plug from
the rear to the clearance hetween the conical
member and the plug; means to admit combustible
gas into the holes, the curved front portion of the
plug forming with the rear end of the conical
member a curved duct for directing the gas stream
forwards from the plug; the front end of the
body being of a reduced diameter inside, form-
ing a shoulder spaced from the front end of the
rear plug to form a duct for directing the air
from the annular clearance centripetally against
the gas stream emerging from the clearance be-
tween the rear plug and the conical member; rods
extending throueh the rear plug and abutting the
rear end of the conical body; and means to adjust
the longitudinal position of the rods for controll-
ing the clearance between the plug and the conical
member.

6. A gas burner comprising a tubular body; a
plug having a rear portion fitted in the rear por-
tion of the body, the other portion of the plug
being of a reduced diameter forming a clearance
with the body, the diameter of the plug increasing
towards its front end thereby reducing the annu-
lar clearance, the plug having ducts for admitting
air-into the clearance; a stem at the front end of
the plug; a conical member mounted on the stem
at a distance from the front end of the plug hav-
ing its base nearest the plug, the plug at the front
end having a recess for the conical member, the
plug having holes for gas around the stem, the
holes extending from the rear end of the plug to
the front end; an annular plug fitted in the front
portion of the body spaced from the front end
of the rear plug to provide a duct for directing
the air centripetally against the gas emerging
from the clearance between the conical member
and the plug; a cap held against the rear end of
the rear plug enclosing the rear ends of the gas
holes; a pipe extending from the cap for admit-
ting gas into the cap; an annular cap held against

10

30

35

40

45

50

the rear ends of the air ducts at the rear end of
the rear plug; and pipes extending from the an-
nular cap for delivering air into the annular cap.

7. A gas burner comprising a tubular body; a
plug having a rear portion fitted in the rear por-
tion of the body, the other portion of the plug
being of a reduced diameter forming a clearance
with the body, the diameter of the plug increas-
ing towards its front end thereby reducing the
annular clearance, the plug having ducts for
admitting air into the clearance; a stem at the
front end of the plug; a conical member mounted
on the stem at a distance from the front end of
the plug having its base nearest the plug, the plug
at the front end having a recess for the conical
member, the plug having holes for gas around the
stem, the holes extending from the rear end of
the plug to the front end; an annular plug fitted
in the front portion of the body forming a
shoulder spaced  from the front end of the rear
plug to provide a duct for directing the air
centripetally against the gas emerging from the
clearance between the conical member and the
plug; a cap held against the rear end of the rear
plug enclosing the rear ends of the gas holes; a
pipe extending from the cap for admitting gas
into the cap; an annular cap held against the
rear ends of the air ducts at the rear end of
the rear plug; pipes extending from the annular
cap for delivering air into the annular cap; means
to yieldably press the central cap against the
rear end of the rear plug; and means to yieldably
press the annular cap against the rear end of the
rear plug.

SANFORD E. RICHESON.
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