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To all wlom it may concern:

Be it known that I, Erisga B. CUTTEN, a
resident of Corry, in the county of Lrie and
State of Pennsylvania, have invented certain

new and useful Improvements in (as-bBurn-

rs, of which the following 1s a specification.
My invention relates to gas-burners on the

Bunsen prineiple, or those wherein the gas |

is commingled with atmospheric air before
being 10*1"11ted My improved burner is also
on the leﬂenmah\ e principle, in that the air
is heated bei ore 1t reaches the flame.,

The object of my invention 18 to produce
either intense heat or intense light from the
combustion of gas, and especially of natural
gaz.
~ One important aim of my invention is to

produce what may be ¢ alled a “blow-pipe
flame” by the utilization of the pressure un- |
der which the gas enters the burner, thereby

obviating the necessity of supplying the air
under pressure.

It is well known that natural gasis sup-
plied under a considerable pressure, and that
it possesses but a slight illuminating prop-
erty. My invention uhlues this pressure of :
Ule oas as a means of injecting air under suf-
icient pressure, and by directing the flame
resulting from the combustion Ot the com-
11111101@d and heated air and gas against a re-
fmetmy incandescent body I ploduce a light
of great intensity.

My improved burner or
structed with a gas-jet tube or nozzle, by which
the jet of entering gas is directed through an

induction-passage, by means of which air is.

drawn in on the injector principle, and with
a reverberatory or mixing chamber wherein
the gas and air are thorouﬂhlv commingled
before passing to the bLllllPF"tIP Small }ets
of flame are caused to play against the exte-
rior walls of the air-induction passage, and the
heated products of combustion therefrom pass
up through an annular space or heating-cham-
ber around the exterior of the mixing-cham-
ber. Thus the entering air 1s heated before

it reaches the gas, and subsequemlv the com-

mingled gas and air are further heated be-

fore reaching the burner-tip. The burner-
tip is of any ‘suitable and sufficiently refrac-

gas-lamp 1s con-

- ing-chamber.

cient extent to hold the mingled gas and air
beneath 1t under sufficient pressure to pre-
vent the occurrence of e\ploamns in the mix-
YWhen the burneris to be used
for heating purposes, the flame simply issues
from the hurner- -tip; but when an illuminat-
ing-flame 1s desired a cage or basket of plati-
num wire or other suitable incandescing re-
fractory material is placed over the bhurner-
tip in such manner that the heat of the flame
shall render it brilliantly incandescent. In
such case, also, a glass shade should be placed
.:ummd the flame in order to protect it from
currents of air. *
Figure 1 of the accompanying drawings is
a side elevation of an 11111111111&&11#-“ as lamp
constructed according to my inv ention and
partly broken away to show the interior parts.
Ifig. 2 18 a vertical mid-section of the same.
Figs. 5 and 4 are horizontal sections in the

planes of the lines 3 3 and + 4, respectively,

E
|
I

in Figs. 1 and 2; and FKig. 5 is an enlarged
fr amne-n’&u v detail view ot the annular bulller
for hea‘rmu the air. Fig. 6 is a vertical mid-

section of a modified constr uction, and Fig. 7

18 a horizontal section thereof cutin the plane
of the line 7 ¥ therein. |

[ will first describe the lamp shown in Figs.
1 to 5. This is a standard lamp, or one which
projects vertically from an extended base or
foot, with the flame and its inclosing-globe at
the top.

et A designate the base or foot; B, the
vertical standard or inclosing-case mounted
thereon; C, the burner-tip; D the 1ncandes-
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cing cage or basket of refr wtor}f material, and

K tahe gla-ss olobe or shade.

The base A 1s entered by a gas- pipe, F,
which passes to the center thereof and then
extends upwardly, terminating in a con-
tracted tip or nozzle, G. On the base A is
mounted a tube, H, preferably slightly coni-

cal in form, and which incloses the nozzle G.
The space within this tube constitutes the in-
duection-passage

e (lettered P) for the entering
air. At its top 1s a conftracted opening, j,
into the mixing-chamber 1. This chambel 1s
formed by a tube ¢, of metal or other suffi
elently-lefraetory materml the upper end of
which is confined byaﬂanﬂe b, on the burner-

tory material, and is contracted to a suﬂi-u tip, and the lower end of w ]11@]1 18 confined
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by a flange on a small cast ring, ¢, as shown
in Figs. 2 and 4. This ring ¢ has also a down-

ward flange for confining the upper end of

the tube I and projecting arms or fingers ¢’
for maintaining it centrally in position within
the inclosing-case B.
tube H and betweon 1t and the outer ¢

The space around the

constitutes an annular combustion- chamber
J,and the space within the case Band m*ound

.the chamber 1 constitutes an annular heating- -

chamber, J’, which forms an upward contin-

~uation of the chamber J, having free commu-
-nication therewith through the interstices in |
In the bot-
tom of the chamber J is an ﬂ,nnul.:u burner,
- K, shown detached 1n Fig. 5.
consists of an annular tube or passage, which

the ring ¢ between the arms ¢’.

~ is perforated with a row of jet-orifices, d d,

- on its upper inner side, and which receives

20 mingled gas and air thmunh an 1nlet-open-

ing, e, beneath The gas-pipe I has a jet-

| .nozzle 1, dn*eotly benecath the opening e,
| throuﬂh which flows a small jet of gas, which
S draws Wlth 1t & current of air, and the min-
~gled gas and air enter the burner K and
emerge from the jet-orifices d d therein. The
~gas 1s here 1gnited, and the jets of flame im-

- pinge against the exterior of the tube H,

thereby heating it to a high temperature.
The intensity of the combustion of these jets
18 augmented by the admission of air through

a series of perforations, h h, arranged justin-

- side of the burner K. The jet of. gas enter-

~ing through the nozzle f is 1'*egula-ted by an
~adjusting-screw, ¢g. 'The

siderable pressure by thenozzle G draws with

it by induection a much greater volume of air

~through the 111(1110t1011-paqsaﬂe H. The air

40

enters freely through openings 2 in the base.
In its passage throuﬂh the tube H the air be-

~comes highly heated by radiation therefrom
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and combines with the comparatively cool
oas at the entrance to the reverberatory cham-
ber I. In this chamber, which is of greater
transverse area than the opening leltO it, the
cas and air circulate and become commmﬂled
and at the same time are further heated by
radiation from the tube «, which is main-
tained at a high temperature by the hot pro-
ducts of combustion in the inclosing-chamber
J’. The chamber I is sufficiently long to en-
able the gas and air in flowing through it to

- become thoroughly commingled and to be

heated to the requisite high temperature.

The commingled gases then ﬂow through the
contracted opening % of the burner-tip Cand
enter the interior of the refractory cage D.
The combustion takes place in and around
this cage, the flame being mainly confined
th_erem but extending partly outside of and
above the same. The refractory cage or bas-

ket is rendered highly incandescent by the

intense heat of the flame, and consequently
emits a brilliant and Steady Whlte light of
great illuminating g-power.

The effect of the gas-jet from the nozzle en-
tering under the requisite pressure and draw-

case, 3,

This: burner

- more contracted opening.

gas entering at con-

394,101

ing with 1t the proper proportional qumltlt}
of alr is to render the combustion very in-

tense, the flame havmﬂ the effect of a blow

| -plpe ﬂame

With natural ga& at a pressure 01 four--

ounces and drawing in about ten times its
volume of air 1 have pl"'oduced a light of three-
hundred-candle power.

erly proportioned, the combustion, although

If the parts are prop-

s

intense and although the flame appears to be

gases beneath 1t at a pressure
curs, is attended with a slight explosion or

with a series of slight explosions.

viated by substituting

of the

clearly shown.

| under pressure, as from a blow-pipe, is unac-
companied by noise, it*reﬂ‘ul.:tr'ty or other de-
| ' ' - 80
tioned the flame will blow or hiss or be olhel‘ S
| wise attended with objectionable irregularity.
The contraction of the opening £ 1n the burner-
“t1p should be such as to confine the mingled
sufficient to
i prevent the liability of the flame burning
“downward into the chamber I, which, if it oc-

If it is
found that such explosions occur with any
given proportion, they may usually be ob-
viated by increasing the pressure of the gas,
or with a given gas-pressure they may be ob-
2 burner-tip having a
The re-expansion
gases as they pass through this open-
ing necessitates that the refractory cage D
{ shall be e:x:p.amded Just above the same, as
If the cage 18 not thus ex-
panded the brilliancy Of the illumination
will be greatly impaired.

g0C
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The cage should

extend upwm‘dl} to nedﬂv the helﬂht of the- |

flame.
It will be obser ved t]mt the jets of flame in
the chamber J, playing against the tube I,

"heat the latter to a 11it:r11 den ree, and thereby

heat to a high tempemture the entering air

‘before it comes in contact with the gas, Cand

that the gas is not heated to any degree un-

-t1l 1t emerges from the nozzle G and mixes

with the heated air. 'T'his 1s 1mp01*tant 1in
the burning of natural gas, since the heatmn‘

of the gas unml;&ed w1th air decomposes it,

| therefore heat the air to & high degree be-
fore mixing it with the gas, and therea,fter
further heat the mixture and maintain the
same at a high temperature untll the cum-

‘bustion 1s effe(,ted
hThe proper proportlon of air is admltted to
the
.combustion, and the jets from the burner K
form elongated flames, which .climb high up
‘against the tube H, and may even extend into
the chamber J’.
{rom these flames ascend through the cham-

gas in the chamber J to insure perfect

The products of combustion

ber J’, giving up their heat meanwhile to the

tube a, and emerge at the top through perfo-

rations / [ in a metal cap or ring, m, which con-
stitutes the retaining device for holding the
upper ends of the tubes ¢ and B in proper
relative positions. The consumed: gases 18su-
ing from these perforations should not be per
mitted to impinge upon the incandescent cag

D, as thereby they would impair the eombus-
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tion therein and darken the incandescence.
T'o prevent this, I form the burner-tip C with
a flange or lip, n, projecting radially from it
and pretferably curved upwardly, as shown, in
orcer to direct the consumed gases outwardly
and away {rom the inc uulesoent cage.

The glass shade or globe E is held by me-
tallic ﬁnu ers or hrackets P p, attached to the
metal cap m, or in any other suitable manner.

The outer tube or case, B, 1s molded of as-
bestus, in order to prevent radiation out-
war d]} of the heat emanating from the flames
from the burner IX. Thew e].]. Kknown refrac-
tory and non-conducting properties of asbes-
tus enable me by its use to confine the heat
of the regenerative flames and products of
Gombus‘uon almost entirely to the interior of
the case B, thereby avoiding waste of heat
and the inconvenient heating of the exterior of
the standard. ‘The ﬂsb{}ﬂ,n& case thus molded
may be made of ornamental shape, such as
that shown in Figs. 1 and 2, and may be vari-
ously decorated upon its exterior. I preferto
japan it exteriorly, applying any desired deco-
ration known to the japanner’s art.

I have shown the base A as made of cast
metal, and combining in one casting not only
the base or foot proper, but also an upnuh‘r
flange, ¢, Tor confining 1]1(} ]mﬁom end of the
ﬂshe%{uq tube B, a ﬁdnﬂo , Tor confining the
burner K, a flange, s, 1‘01 }ml(hnﬂr the lower
end of the tube H, and a spider, 4, consisting
of radial arms and a central boss, for suppor {
ing the nozzle (. The series of air-holes i 1
1S alsao formed in the base beftween the flanges
s and 7. T'he burner KK 18 constructed of an
annular trough stamped or spun from sheet
metal and formed with the inclined perfora-
tions  , and united to the base A between
the flanges g and ». The inlet-opening e, with
its funnel-mouth, may be cast in one piece
with the base A, or may be made separate and
SCr ewed the1 em‘ro

deswned for 1‘.1:1‘[111(11 oas, it is nev e1*1..heless
'equa.lly adapted for use with other fuel-
such, for instance, as water-gas, and
also for ordinary illuminating coal-gas. The
burner may be adapted for ul@&ﬂ} varying
pressures, although the best effects are pro-
duced with pressures in excess of those ordi-
narily used for the distribution of illuminat-
ing-gas in cities. If the pressure of the gas
be very low, it will be found advantageous to
empk)} a forced current of air under more or
less pressure, as thereby the brilliancy of the
illumination and the intensity of the combus-
tion may be augmented. This result will fol-
low in any case from the use of a forced cur-
rent of air; but it 18 ver y desirable to avoid
the 116(3{?%81{ v Tor applying pressure to the air,

as that involves the unplo} ment. of speclal
mechanism or of a distributing system of air-
pipes.

In adapting the burner for different kinds
of gas regard must be had for the proper pro-
portion of alr to be commingled therewith,

and the proportions of the parts must be va-
ried 1n accordance therewith, as well as in ac-
cordance with any change in the pressure of
the gas. For e\ample while with natural o oas
about ten times the volume of air is required
to insure perfect combustion, with illuminat-
ing coal-gas, on the contrary, only about five
hm@% ‘rhe volume of air is requir edl.

When my improved burner is to be used
for heating purposes, the cage I) is removed
from the burner-tip and the shade E is dis-
pensed with. One hasthen a blow-pipe flame
of Intense heat, which is admirably adapted
for many metallurgical uses and other indus-
trial purposes. With a burner of three-hun-
dred-candle illuminating - power I have pro-
duced a heat sufficient for the welding of steel.

I am aware that in Bunsen and regenera-
tive burners as heretofore. made many con-
structions have been devised for heating the
entering air and for commingling the air and
as.

I have aimed in the construetion of my im-
proved burner to subject the air and
the least possible internal resistance consist-
ent with their pr oper mingling and preheat-
ing.

blg. 6 illustrates a modification of my in-

vention in the form of a bracket lamp or

burner to be fixed tothe wall. The construc-
tion does not differ in any essential respect
from that first described. The principal dif-
ference 1s in the c-.hdpe of the reverberatory
chamber I, which is here made bulbous in-
stead of cylindrie: 11 The %]101‘[9111110 of ‘rhh
considerable presSm e,, 1_1111_ is .;1{11111551 L)le W ]1@11
a comparatively low pressure is used. If the
chamber be too short, the flame will burn with
a hissing or roaring noise that is undesirable
for moﬂ 1SeS, r.l."he construction here shown
1s preferable whenever for any reason com-
pactness 18 desirable, since by enlarging the
chamberI laterally, it may be shortened nearly
1 proportion. I have shown the tube H as
being less coned in this construction than in
the preceding one, and with the opening 7 ab-
ruptly contracted, which in some respects is
preferable. The cast base A here includes
only the spider 7, flange s, and burner K, the
latter being cast as an annular tube with its
opening e tumed toward the center. The
nozzle f projects laterally from the hub of the
spider and injects gas into the opening e.
The annular chambem J J" are altered only
inshape. Theairentersat the bottom thmuﬂh
openings 7 7 in an ornamental piece, A’, which
may be made of sheet metal. The consumed

cases emerging from the chamber J’ at the
‘(}p escape tln mwh an open annular space, 1,
the metal cap m in the former Gﬂlls‘rmetlon
"1emm omitted, and the burner-tip C being

asbestus case, L, at the proper dmmn(ze
case b 1s necebsaml} made 1n sections in order
to put 1t on over the chamber I.

My improved burner may with slight formal

1"med with fnw ers v v for holding the oute1-
This.
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or structural modifications be adapted to
forges and to the heating of various things
The expandmﬁ |
of the cage D immediately above the opening
in the burner-tip is practically important,
since if it be not so expanded explosions are.
liable to occur in the reverberatory chamber,

for dwel se industrial uses.

- which explosions are entirely obviated by-ex.—-

IO

panding the cage at this point. |
"The cage D may be made of other ma’re-

| _rmls-.-thﬁm platinum-—such, for instance, as

15

20

“magnesia; but the experience thatl have had
" leads me to pretfer platinum, in thatitis more
Instead of using a cage or basket |

enduring.
11101081119 1110 flame, any other I'efl actory in-
candeseent material may be employed, either

in the form of a solid mass or more or less:
‘subdivided and arranged, so that it shall be

exposed to the intense heat of the flame.

The burner-tip C is necessarily exposed to !

- most intense heat, and therefore should be

‘made of sufficient thickness and of a highly-
refractory material, in order to enable 1t sue-
cessfully-to withstand this heat. - 1 therefore

“make it of fire-clay or other highly-refractory
substance. 1 prefer a material that will be-

- come incandescent upon being subjected to
~intense heat, in order that the burner-tip may,

30
- This incandescence may be acquired by ma]{-_-'
ing the burner-tip of magnesia, which becomes
Iuminous ata comparatively low temperature.
- In practice, however, I prefer to make the
“tip of lime, which, ordinarily, will not be.
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by its mcandesence contribute to the 111111111- -'

nation aitorded .by. the incandescent cag

raised to a white heat, but which will prove
more enduring than a magnesia tip..
What I claim, and desire to secure by lLet-

ters Patent, is the following-defined novel fea-

tures and combmatmns SIleT&]ltl&lly as here-
inbefore specified, namely |

1. In a gas-burner, the combmatlon of a
gas-inlet nozzle, an  air-induction passage
around the same, a contracted opening, & mix-
ing-chamber beyond said opening above said
nozzle, a contracted burner-tip, a heating-
chamber around said induction-passage and
mixing - chamber, an annular perforated
burner atthe bottom of said heating-chamber,
a gas-inlet to said burner, and a series of per-
forations for admitting air to the bottom of
said heating-chamber.

2. In a gas-burner, the combination of a

gas-inlet nozzle a mlxmﬂ'-ehamber into whleh |

the jet from said nozzle enters, a contracted
burner-tip, a heating-chamber around said re-

. ll’lﬂ"

394,101

verberatory eh&mber an annular pel forated
burner in said he&tmﬂ*—ehcumber- an air-ad-
mission opening in said burner, and a gas-jet

nozzle arranged to discharge into said Open—

In a ﬂ&g—-bm*ner the: comblnamon of Q

?IIll‘{lIlF?‘-GhELmbel 3t ﬂ&%—1111ﬂt nozzle directed
toward the inlet to said chamber, a burner-tip
at the outlet therefrom, an outer tubular case
of asbestus arranged around said chamber
‘and forming an annular heating-chamber be-

60

tween and a oas- burner m scud he&tlnﬂ'—ch&m-;

ber. o

- 4, -111 a gﬂs-burner, the combinati—on;with a

to form an annular heating-chamber around

1t and a source of heat Wlthlll said annular

chamber.

5. In a gas-burner, the combination, with a

mulnﬂ*-ehamber- a gas-inlet nozzle, and a

| bumer—tlp, of an outer tubular case of molded
asbestus japanned uponits exterior, arranged
to inclose said chamber and to form an annu-
lar heating-chamber around it and a source
of heat Wlthm said annular chamber. o
6. In a gas-burner, the combination of a
vertically-extending gas-inlet nozzle, (x, air-
tube H, inclosing it, ring ¢ above said nozzle
and dlr-tube tube Qo formmg chamber I above

said ring -burner -tip C, and outer case, B,

| S'Whereby a heatinn'—ehamber is formed sur-
rounding the tube H and ¢ and an mdepend-»
ent source of heat in said chamber.

| 70
mixing - chamber, a gas-inlet nozzle, and a

burner-tip, of an outer tubular case of molded
asbestus arranged to inclose satd chamber and

75":
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7. In a gas-burner, the combination bf thew |

cas-inlet nozzle (3, air-tube H, tube ¢, forming
m-ixing—ehamber I, burner—tip C, outer'ease, B,
base A, burner K, and perforated metal cap m.

8. In a gas-burner, the combination of a
cas-inlet nozzle, a mixing-chamber, an inclos-
ing-case forming a heating-chamber around
said mixing-chamber, a jet-burner within said
heating-chamber, a contracted burner-tip at

the outlet from said mixing-chamber, and an

outwardly-projecting ﬂanﬂ‘e above the outlet
for the consumed gases from said heating-
chamber adapted to deflect said gases away
from the flame.

In witness whereof I have hereunto signed
my name in the presence of two Subscmbmcr

witnesses.
ELISHA B. CUTTEN.
Witnesses:
GEORGE H. FRASER,
- PASCHAL J. FERRARA.
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