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The present invention relates to improvements
in gas burners and relates more particularly to
ribbon-type gas burners, i. e., gas burners com-
prising a slotted-hollow casing or body and &
plurality of corrugated-metallic ribbons in the
slot of the said casing to provide a plurality of
gas-passages for the escape of gas from the in-
terior of the said casing. TUsually, the gas re-
ferred to -is a combustible mixture of a hydro-
carbon gas and air. In gas burners of the type
referred to, it is necessary to provide two distinct
types of gas-passages when combustible mixtures
are employed under appreciable pressures, as is
required for most industrial uses as well as for
some domestic uses. :

One of the types of gas-passages above referred
to is of a high-velocity type to permit the gas
to project itself with sufficient energy te provide
a long flame extending to a point remote from
the burner. The other type of gas-passage is of
low-velocity type to provide suitable relatively-
short pilot-flames immediately adjacent to the
burner.

It may here be explained that the gas emerging
from the high-velocity gas-passages usuaily has
a velocity greater than the rate of fiame-propa-
gation of the gas so that the flame would not con-
tinue in the absence of a suitable pilot-flame 1o
support combustion. It, therefore, becomes
necessary to support the combustion of the high-
velocity gas by relatively-short pilot-flames lo~
cated close to the burner and provided for by the
gas emerging from low-velocily gas-passages.

Inasmuch as the gas emerging from the rela-
tively-low-velocity gas-passages is apt to cause a
flash-back into the interior of the casing, due 1o
the fact that the rate of flame-propagation of
such gas is apt to exceed the velocity of the said
gas as it emerges as described, it is, therefore,
necessary in an effective and efficient gas burner
of the type referred to, to so construct and ar-
range the parts that such flagsh-backs do not
occur.

It is to be borne in mind also that combustible
gases used in gas burners vary widely, not only
with respect to calorific values but also with re-
‘spect to their flame-propagation rates.

It is one of the main objects of the present
invention, therefore, to provide a simple, reliable
‘and efficient construction and arrangement of -
corrugated ribbons to provide pluralities of both
high-velocity . gas-passages -and relatively-iow-
velocity gas-passages.

. Another and more specific object of the present
invention is to provide a superior ribbon-type gas
burner which will reliably provide both high-
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velocity and relatively-low-velocity gas-passages
without setting up distortion-stresses of a harm-
ful nature when the gas burner becomes highly

- heated in use.

A further object of the present invention is to
provide a superior gas burner of the type referred
to which may be economically produced and
which has high resistance to fouling, and which,
further, may be readily cleaned in the event of
actual fouling due to exceptional circumstances.
~ Still another object of the present invention
is to provide a superior ribbon-type gas burner
providing at least three types of gas-passages,

i e., high-velocity, low-velocity and medium-

velocity or intermediate-velocity  gas-passages.

With the above and other objects in view, as
will appear to those skilled in the art from the
present disclosure, this invention includes ail fea-
{ures in the said disclosure which are novel over
the prior art and not claimed by me in my co-
pending application Serial No. 69,275 filed Janu-

ary 5, 1949,

In the accompanying drawings, in which cer-
tain modes of carrying out the present invention
are shown for illustrative purposes:

Mg. 1 is a broken top or plan view of one form
of a ribbon-type gas burner consiructed in ac-
cordance with the present invention; -

Fig. 2 is a transverse sectional view taken on
the line 2—2 of Fig. 1; : ‘

Fig. 3 is a fragmental plan view on an enlarged
scale of a portion of the showing of Fig. 1;

Fig. 4 is a broken perspective view of one of the
major ribbons;

Pig. 5 is a similar view of one of the miner
ribbons; .

_ Pig. § is a view similar to Fig. 3 but showing
another arrangement of corrugated ribbons;

Fig. 7 5 a view similar to Figs. 3 and 6 but
showing still another arrangement of corrugaied
ribbons in accordance with the present inven-
tion;

Fig. 8 is a view similar to ¥Fig. 7-and showinz
another arrangement of ribbons in accordance
with the present invention;

Fig. 9 is a view similar to Fig. 8 but showing

- still another arrangement of corrugated ribbons

50

in s gas burner constructed in accordance with
the present invention; and
Fig. 10 is a broken perspective view of a modi-
fied form of minor ribbon.
The gas burner of Figs. 1 to 5 inclusive

The gas burner illustrated in the figures above
referred to includes a Telatively-long hollow.

.casing or body generally designated by the ref-
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erence character {1, and having a longitudinal
rib 12 upstanding from its upper surface. In the
instance shown, the casing It is provided at its
respective opposite ends with gas-tight end walls
13a and 13b. The end wall {3b of the casing is
provided with internal threads |4 adapted to re-
celve a supply-pipe of any suitable nature (not
shown) to supply a suitable gaseous combustible
mixture to the interior of the casing t1.

The upstanding rib 12 of the casing Il is
formed with a longitudinal slot 15 extending from
the interior to the exterior of the said casing and
terminating short- of the respective ends of the
latter as is shown in Fig. 1.

Arranged in face-to-face. relatmnship in the
slot 15 of the casing is a group of transversely
corrugated ribbons of stainless steel or other
suitable material and including three minor rib-
bons 16a, 16b and 16c and four major ribbons
i1a, 110, I1c and 11d.

The term “minor” ribbons’ has been adopted
for convenience of description, since each of the
said ribbons is provided with minor corrugations
18, which have a shorler or minor distance be-
tween their respective peaks or apices (in a direc-
tion lengthwise of a given ribbon) than do the
hereinafter described corrugations of the major
ribbons {1a, 11b, 1Tc and 11d.

The term “major” ribbons has been applied to
the ribbons 1Ta, 11b, ITc and (1d also for con-
venience of description, inasmuch as the said
ribbons are formed with major corrugations (9
which have substantially-flat peaks or apices and
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to a greater distance from the casing 11 than
will the gas emerging from the low-velocity gas-
passages 21.

Each of the high-velocity gas-passages 23
above referred to has a larger cross-sectional
area as compared to the respective cross-sectional
areas of both the gas-passages 2{ and the gas-
passages 22 and hence has lesser wall area (as
compared to its cross-sectional area) than the
gas-passages 21 and 22. The result is that there
will - be relatively-less skin friction, and gas

" emerging from the said gas-passages 23 will pro-

ject a greater degree away from the casing or

- body 1f than will the gas emerging from the
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which have a greater or major distance between -

them as compared to the aforesaid minor corru-
gations.

The minor ribbon 16¢ is located in contact with
the adjacent wall of the slot {5 and in contact
with the adjacent major ribbon (71a, which latter
is in turn in contact with the major ribbon 175.
The major corrugations 19 of the major ribbons
t1a and 17Tb are arranged in opposition as shown.

Flanking the major ribbon ITb is the minor
ribbon '16b. Interposed between the minor rib-
bons 60 and 16¢ are the major ribbons {1¢c and
11d, which latter have their corrugations 19 ar-
ranged in opposition. The minor ribbon 16¢ thus
is in contact or in substantial contact with the
adjacent wall of the slot 18.

The ribbons above referred to may be retained
in place in the slot {5 in any suitable manner
such, for instance, as by transverse pins 20 indi-
cated in Figs. 1 and 2. The arrangement of
major and minor ribbons above described, results
in the formation of a plurality of what may be

aptly termed low-velocity gas-passages 21, & plu-

rality of medium- or intermediate-velocity gas-
passages 22 and a plurality of high-velocity gag-
passages 23.

Each of the gas-passages 2| above referred to
is of relatively-small cross-sectional area and
has a relatively-large surface-area, with the re-
sult that gas passing therethrough will be ma-
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gas-passages 24 and 22.-

Thus, the gas burner illustrated in Figs. 1 to 5
inclusive, will produce three different heights of
flames with the long flames provided by the high-
velocity gas-passages 23 being maintained by the
flames provided by both the low-velocity gas-
passages 21 and the intermediate-velocity gas-
passages 22 and with the flames from the said
intermediate-velocity gas-passages 22 in turn be-
ing maintained by the flames provided by the
low-velocity gas-passages 2f.

From the foregoing, it will be seen that in a
relative sense, both the gas-passages 21 and 22
are low-velocity as compared to the gas-passages -
23, while the gas-passages 22 are high-velocity
as compared to the gas-passages 21.

The structure of Fig. 6

In Fig. 6 is shown a casing or body generally
designated by the reference .character 24 and
basically corresponding to the casing or body {1
before described. Similar to the body i1, the
body 24 has an upstanding-longitudinal rib 28
formed with a slot 26 corresponding to the slot
15 before described save that it is slightly nar-
rower than the latter.

Mounted in the slot 26 is a group of trans-
versely-corrugated ribbons comprising a single
minor ribbon 16d and four major ribbons (e,
11, 119 and {1n.

The major ribbons {Te, 117, 11g and 1Th corre-
spond to the major ribbons previously described
and are provided with transverse major corru-
gations 27.

The minor ribbon 16d corresponds to the minor
ribbons previously described and is formed with
transverse minor corrugations 28.

The major ribbon iTe is arranged in contact

" with the adjacent wall of the slot 26 in the rib
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terially slowed down as compared to the gas -

passing through the adjacent gas-passages 22
and 23. The gas-passages 21 are hence low-
velocity gas-passages as compared to either of
the gas-passages 22 and 23.

Fach of the gas-passages 22 has a greater
cross-sectional ares than the gas-passages 24 and
also a relatively-lesser surface-area (compared to
its. cross-sectional-area) than do the said low-
velocity gas-passages 21. The result is that un-
der a given gas pressure, gas emerging from the
Intermediate-velocity gas-passages 22 will project
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28 and also in contact with the companion major
ribbon {1f.

The major ribbon 1Th is arranged in contact
with the adjacent wall of the slot 26 and also in
contact with its companion major ribbon 11g.
The minor ribbon 164 is interposed directly be-
tween the major ribbons 177 and 11g.

The arrangement of the minor ribbon 18d and
the major ribbons {Te, 111, 119 and 11k is such
that there is formed a plurality of low-velocity
gas-passages 29, a plurality of intermediate-

velocity gas-passages 30 and a plurality of high-
velocity gas-passages 31.

The structure illustrated in Fig. 6 will thus pro-
vide three different heights of flames in a manner
generally similar to the flames described in con-
nection with the discussion of the showing of Figs.
1 to 5 inclusive.

The structure of Fig. 7

Fig. 7 llustrates another mode of assembling
major ribbons and minor ribbons to provide a
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plurality of relatively-high-velocity gas-passages
- and & plurality of relatively-lower-velocity gas-
passages, - :

The gas-burner now being described includes,
like the preceding forms, a suitable casing or
body generally designated by the reference char-
acter 32 basically similar to the casings {1 and
24 before described, save that its rib 33 is provided
with a longitudinal slot 34 having & greater width
than the slots of either of the previously described
gas-burners.
~ Mounted in the slot 34 is a group of trans-
versely-corrugated ribbons comprising four minor
ribbons {8e, 167, 16¢ and 18k and five major rib-
bons 114, 174, 11k, 171 and 1Tm.

The minor ribbons (8e, 184, 16¢g and I8k gen-
erally correspond to the minor ribbons previously
described and are provided with transverse minor
corugations 35.

The major ribbons 173, {14, 11k, 111 and 1Tm
also correspond to the major ribbons previously
described and are provided with transverse major
corrugations 36.

The minor ribbon (6e is arranged in contact
with the adjacent wall of the slot 34 and with the
adjacent major ribbon ITi. Placed in contact
and in opposition to the major ribbon I7i is the
major ribbon 175. Interposed between the major
ribbons 115 and (Tk is the minor ribbon 16f
before described. The minor ribbon 16¢ is, in
turn, located between the major ribbons i1k and
{11

Located against and in opposition to the major
ribbon {11 is the major ribbon 1Tm. Interposed
between the major ribbon 1Tm and the adjacent
wall of the slot 34 is the minor ribbon 162 pre-
viously referred to.

The minor ribbons 18e, 187, 16¢g and 167 and the
major ribbons 11§, 174, Tk, 1T and 1Tm are so
arranged in the slot 34 as to provide a plurality
of low-velocity gas-passages 37, a plurality of
intermediate - velocity gas - passages 38 and a
plurality of high-velocity gas-passages 39.

1ike the gas burners previously described, the
structure illustrated in Fig. 7 will provide three
different heights of flame, in a manner generally
similar to the flames described in connection with
the discussion of Figs. 1 to 6 inclusive, save that
the flame-pattern is slightly different.

The structure of Fig. 8

In Fig. 8 is shown a casing generally designated
by the reference character 40 and like the pre-
ceding forms, having a longitudinal rib 41 pro-
vided with a slot 42, The features 40, 41 and
42 just described correspond in substance to the
similar features previously described.

Mounted in the slot 42, is a group of trans-
versely-corrugated ribbons comprising four minor
ribbons 16i, 164, 16k and 16 and a similar num-
ber of major ribbons 11n, {To, 11p and (1q.

The minor ribbons 164, 16, 16k and {6l are pro-
vided with transverse minor corrugations 43,
while the major ribbons 11z, 7o, |1p and 11q are
formed with transverse major corrugations a4,

The minor ribbons and major ribbons just
above referred to correspond in substance to the
similar ribbons previously described. ,

The minor ribbons 16, 16j, 16k and 161 and
the major ribbons 1In, (To, Tp and 11q are in-
termingled to provide a plurality of low-~velocity
gas-passages #5, a plurality of intermediate-
velocity gas-passages 46 and a plurality of high-~
velocity gas-passages 471, which latter form a
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single row located substantially centrally of the
structure. - : _ :

Here, again, the structure now being described
will provide flames of three different character-
istics, in & manner similar to the flames produced
by the structures previously described.

The structure of Fig. 9

Fig. 9 illustrates a slight variation in the ar-
rangement of major and minor ribbons and in-
cludes, like the preceding forms, a casing, which
in this instance is generally designated by the
reference character 48, which has an upstanding
longitudinal rib 49. The rib 49 is formed with a
longitudinal slot 50 similar to the slots i5, 26, 34
and 42 previously described. ‘

Secured in any suitable manner in the slot
80 is a group of transversely-corrugated ribbons
comprising three minor ribbons (8m, 187 and
160, together with four major ribbons 11r, {1s, 1Tt
and 1Tu. )

The minor ribbons and the major ribbons just
above described, are respectively provided with
minor corrugations 5§ and major corrugations 52.
The arrangement of the minor ribbons and major
ribbons ahove described, results in the provision
of a plurality of low-velocity gas-passages 88, a
plurality of intermediate-velocity gas-passages

. 54 and a plurality of high-velocity gas-passages
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§6.

The minor ribbons and the major ribbons in
the structure of Fig. 9 correspond in number and
transverse location to the similar ribbons in the
structure of Figs. 1 to 5 inclusive. The longitu-
dinal disposition of the various ribbons is, how-
ever, different.

It will be noted by reference to Fig. 9 that the
pair of opposed major ribbons (1r and 11s is dis-
placed longitudinally of the structure with respect
to the opposed pair of major ribbons {1¢ and
{Tu so that one series of high-velocity gas-pas-
sages 55 is staggered with respect to the other
series of similar gas-passages.

The ribbon of Fig. 10

In Fig. 10 is shown a transversely-corrugated
minor ribbon generally designated by the refer-
ence character 56 and having transverse corruga-
tions 51.

The corrugations 57 instead of extending at a
substantial right angle with respect to the lon-
gitudinal edges of the ribbon as is the case in the
preceding structures, extend diagonally in this in-
stance. o

The minor ribbon 56 may be substituted in
place of the previously-described minor ribbons
and when so utilized, will provide gas-passages of
a somewhat longer extent which may be prefer-
able under some operating conditions.

The invention may be earried out in .other
specific ways than those herein set forth without
departing from the spirit and essential character-
istics of the invention, and the present embodi-

- ments are, therefore to be considered in all re-

spects as illustrative and not restrictive, and all
changes coming within the meaning and equiv-
alency range of the appended claims are intended
to be embraced therein. :

Iclaim: -

1. A ribbon-type gas-burner, including in com-
bination: a casing having a slot leading from its
interior to its exterior; a group of transversely-
corrugated ribbons arranged in mutually-contact-
ing face-to-face relationship in the slot of the

"said casing; the said group of ribbons including

at least one ribbon having a continuous series of
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" major cotrugations free of minor corrugations be-
tween them and at least one ribbon having a con-
tinuous series of minor corrugations free of major
corrugations between them; the said major cor-
rugations having substantially flat apices and
being of lesser number per unit of ribbon length
as compared to the said minor corrugations which
are greater in number for the same unit of ribbon
length; the two said ribbons being arranged in
face-to-face engagement in the slot of the said
casing to provide directly between them a plural-
ity of relatively-large high-velocity gas-passages
and a plurality of relatively-small low-velocity
gas-passages.

2. A ribbon-type gas-burner, including in com-
bination: a casing having a slot leading from its
interior to its exterior; a group of transversely-
corrugated ribbons arranged in mutually-con-
tacting face-to-face relationship in the slot of
the said casing; the said group of ribbons includ-
ing at least one ribbon having a continuous series
of major corrugations free of minor corrugations
between them and at least one ribbon having a
continuous series of minor corrugations free of
major corrugations between them; the said major
corrugations having substantially flat apices and
being of lesser number per unit of ribbon length
as compared to the said minor corrugations which
are greater in number for the same unit of ribbon
length, and the said minor corrugations being in-
clined with respect to the said major corruga-
tions; the two said ribbons being arranged in
face-to-face engagement in the slot .of the said
casing to provide directly between them a plural-
ity of relatively-large high-velocity gas-passages
and a plurality of relatively-small low-velocity
gas-passages. -

3. A ribbon-type gas-burner, including in com-
bination: a casing having 2 slot leading from its
interior to-its exterior; a group of transversely-
corrugated ribbons arranged in mutually-contact-
ing face-to-face relationship in the slot of the
said casing; the said group of ribbons including
at least two ribbons each having a continuous
series of major corrugations free of minor corru-
gations between them and at least one ribbon
having a continuous series of minor corrugations
free of major corrugations between them; the
- sald major corrugations having substantially flat
apices and being of lesser number per unit of rib-
bon length as compared to the said minor cor-
rugations which are greater in number for the
same unit of ribbon length; the ribbons of the
aforesaid group of ribbons being arranged in face-
to-face engagement in the slot of the said casing
to provide between the two said ribbons with
major corrugations a plurality of relatively-large
high-velocity gas-passages and a plurality of both
relatively-large high-velocity gas-passages and
‘a plurality of relatively-small low-velocity gas-
passages directly between one of the said ribbons
with major corrugations and a contacting ribbon
with minor corrugations.

4. A ribbon-type gas-burner, including in com-

bination: a casing having a slot leading from its
interior to its exterior; a group of transversely-
corrugated ribbons arranged in mutually-con-
tacting face-to-face relationship in the slot of the
said casing; the said group of ribbons including
at least two ribbons each having a continuous
series of major corrugations free of minor cor-
rugations between them and at least one ribbon
having a continuous series of minor corrugations
Iree of major corrugations between them; the said
major corrugations having substantially flat

apices and being of lesser number per unit of rib-

. bon length as compared to the said minor cor-
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rugations which are greater in number for the’
same unit of ribbon length, and the said minor
corrugations being inclined with respect to the
said major corrugations; the ribbons of the afore-
said group of ribbons being arranged in face-to-

.face engagement in the slot of the said casing to

provide between the two said ribbons with major
corrugations a plurality of relatively-large high-
velocity gas-passages and a plurality of both rel-
atively-large high-velocity gas-passages and a
plurality of relatively-small low-velocity gas-pas-
sages directly between one of the said ribbons with
major corrugations and a contacting ribbon with
minor corrugations.

5. A ribbon-type gas-burner, including in com-
bination: a casing having a slot leading from its
interior to its exterior; a group of transversely-
corrugated ribbons arranged in mutually-con-
tacting face-to-face relationship in the slot of the
said casing; the said group of ribbons including
at least two ribbons having a continuous series of
major corrugations free of minor corrugations be-
tween them and at least one ribbon having & con-

- tinuous series of minor corrugations free of

major corrugations between them with the last-

" mentioned ribbon located between the two first-
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mentioned ribbons; the said major corrugations
having substantially flat apices and being of lesser
number per unit of ribbon length as compared to
the said minor corrugations which are greater in
number for the same unit of ribbon length; the
ribbons of the aforesaid group of ribbons being
arranged in face-to-face engagement in the slot
of the said casing to provide on each of the re-
spective opposite sides of .the said ribbon with
minor corrugations one of two.series of both rel-
atively-large high-velocity gas-passages and rel-
atively-small low-velocity gas-passages.

6. A ribbon-type gas-burner, including in com-
bination: a casing having a slot therein which
leads from its interior to its exterior; a group
of transversely-corrugated ribbons arranged in
mutually-contacting face-to-face relationship in
the slot of the said casing; the said group of rib-
bons including at least a pair of ribbons each hav-
ing a continuous series of major corrugations
free of minor corrugations between them and
at least one ribbon having a continuous series of
minor corrugations free of major corrugations be-
tween them; the said major corrugations having
substantially flat apices and being of lesser num-
ber per unit of ribbon length as compared to the
said minor corrugations which are greater in
number for the same unit of ribbon length; the
said pair of ribbons with major corrugations be-
ing arranged in the said slot in opposition to each
other in face-to-face engagement to provide di-
rectly between them a plurality of relatively-large
high-velocity gas-passages and the said ribbon
with minor corrugations being arranged on en-
gagement with one of the said pair to cooperate
with one side thereof to provide a plurality of both
relatively-large high-velocity gas-passages and a
plurality of relatively-small low-velocity gas-pas-
sages.

7. Aribbon-type gas-burner, including in com-
bination: a casing having a slot leading from its
interior to its exterior; a group of transversely-
corrugated ribbons arranged in mutually-contact-
ing face-to-face relationship in the slot of the
said casing; the said group of ribbons including
at least one ribbon having a continuous series of
major corrugations free of minor corrugations be-
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tween them and at least two ribbons having a
continuous series of minor corrugations free of
major corrugations between them and with the
first-mentioned ribbon located between the two
last-mentioned ribbons; the said major corruga-

tions having substantially flat apices and being of -

lesser number per unit of ribbon length as com-
pared to the said minor corrugations which are
greater in number for the same unit of ribbon
length; the aforesaid group of ribbons being
arranged in face-to-face engagement in the slot
of the said casing to provide one each of the re-
spective opposite sides of the said ribbon with
major corrugations one of two series of both rel-
atively-large high-velocity gas-passages and rel-
atively-small low-velocity gas-passages.

8. A ribbon-type gas-burner, including in com-
bination: a casing having a slot therein which
leads from its interior to its exterior; a group of
transversely-corrugated ribbons arranged in mu-
tually-contacting face-to-face relationship in the
slot of the said casing; the said group of ribbons
including at least a pair of ribbons each having
a continuous series of major corrugations free of
minor corrugations between them and a plurality
of ribbons each having a continuous series of
minor corrugations free of major corrugations
between them; the said major corrugations having
substantially flat apices and being of lesser num-
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10
ber per unit of ribbon length as compared to the
said minor corrugations which are greater in
number for the same unit of ribbon length; the .
said pair of ribbons with major corrugations being
arranged in the said slot in opposition to each
other in face-to-face engagement to provide a
plurality of relatively-large high-velocity gas-
passages directly between them and the said rib-
bons with minor corrugations being arranged in
the said slot adjacent the said pair to provide a
plurality of relatively-small low-velocity gas-pas-
sages directly between one of the said ribbons
with major corrugations and a contacting ribbon
with minor corrugations.
JOHN H. FLYNN.
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