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To il whom it mey eencern: sequently effect a complete combustion of
. Beit known that T, Cranrzs M. Lowerenw, | said gas without permitting the flame to

. residing st Bayenne, in the county of Hud- | strike back into the mixing chamber, even §3
800 and Hiate of W ew Jersey, have invented | when the parts are relatively hot, .

6 certain new and wseful Improvements in | Another objeet is to. formulate a means

Paai-fol Burners, of which the tollowing is | which will more thoroughly diffuse the £o8

@ sull, clear, and exaet deseription, such as | and air prior to ejection into the bu ming -
witl eunble others skilled in the art to which | zone, and thus enable the utmost cal orific. 66
ibepperieing to make and use the same. 1 effect to be obtained from the compustible

o ihds invention broadly relates to systems | mixture. o -
Ui ges-burning apparatus; but it more par- | Another object is to rovide an instrumen-
weutarly goncerns gas-illuminating systems tality of the class specified: which, fronyan op-

—F

- IDowined provision is made for maintaining a | erative standpoint, will in usage possess a. §5
Jparby stk nsle mantle, at an incandescent | high degree of of liciency and eflectiveness,
LR hemperatfmall o N ‘and which, structurally considered, will be of
w‘ﬁvﬁmﬂﬂ has in view, among cther | the greatest possible simplicity, being com-
chjocts; the provision of an mmproved means | posed of but few parts, all adapted tor being
-iorgilectiog complete combustion of gases as | made at a minimum of cost and individually 70

6aeY dsste, itom their conduits, 0 | so formed as to be capable of being readily

20 Another objeet Tesiding within the con- | assembled into a neat and compact arrange-

'.

TeInED Ff@*jﬁlithis mvention is to provide g | ment for accomplishing  the purposes in-

mGEDE YoT maintaining o zone of uniform in~ | tended.

candescent, tdmnerature - immediately adja-| Other objects and advant nges will be in 75
- eent oall the. working parts of the mantle , | part obvious and jn part pointed out here-
2o whersbhy the . ijhiminatif{)m:za_ﬁﬂrdad-'by the | mmafter. e R N
sene will be as uniform and intense as nos- With these and other ends in view, this
s1bio consistent with thefull utilization of the | invention accordingly consists in the fea-
fhens of combustion of the gases. . . tures of construction, combination of parts, 80
~ This tavention slso seeks to provide a ! and arrangement of elements which will be

+0 m~ans for ejecting and burning combustible exemplified in the embodiment thereof here-
games in such » way that the hottest zone of | inafter described and the scope of the appli-
- e resultant fame will have configuration | cation of which will be indicated in the fol-

very nearly in exsct conformity with the | lowing claims, o -
sane of the selected mantle. - 1 In order that this invention may be more

“¢ . Another oblect within the. purpese of, this | fully understood and made cormprehensible

bty

amvention g te provide a means espoci illy | to others gkilled in s ressting arts, drawings
acapted for effieiently transtorming the caj- | tiustrating a convenient menner of CHTrying
ortiie power of the oas mnte & serviceable | oub the game are appended as a part of this 99
dharmination, thirough the instrumentalit y of | specificafion, and) while: the cantrotling
4 mantles of any desived contour, especiaily | prineiples of the invention may Ge other-
- when of the inverted type. " |'wise applied by modifications falling within
Another objeet is to provide & burner noz- | the scope of the claims, the herein disclosed
sie which will deliver o fiame adapted for | embodim ent s that which it will ordinari iy 95
eaindaining o mantle at mcandescence with- | be preferable to enploy in practice, and is
“0 10 o high temperature zofie and without be- | vegarded A8 wymm”ﬁ“;ﬂg substantisl  im-
g subiect {o maderial fuctuation as a result Pprovemnente over-many of the | seemingly
or ordinary variations in the nressure of the | obvions variations of the same, j
gas or ivom other changes in conditions, | in sueh drawings, it is to be noted that 100
aAnother object is to devise & means of the [ like numerals refor to corresponding parts
¥ class described which will effect a therough | throughout all the figures, of which— =
- mizing of the gas with air preliminary to jts | Figure 1 is a sectional elevation showing
tischarge from the nozzle and which will sub- | details of one embodiment of this invention |

r
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‘as employed in connection with a burner | back” in the manner common to other types.

10

terminating in a plurality of elongated radi-
ating nozzles. HKig. 2 1s a view showing in

sectional ele‘jf.utiﬂn a preferred form of |
burner conduit terminating in a plurality of

clongated parallel nozzles.  Fig. 3 is a lower
end view of Fig. 2 showing more clearly the
disposition of the nozzles. Fig. 4 is a side
elevation® illustrating the manner in which

the gases ejected from the device shown by

Fig. 2 burn in actual operation.-

As tend_ing to render better undérstood_
the essential features of .this invention, it

“may be briefly pointed out that, in appa-
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~solid nature of the flame and, as a conse-

45

ratus employing mantles for purposes of-
illumination, it 1s requisite that all portions

of the mantle be located within the hottest

zone of the burning gas, since the illuminat-

ing properties of the mantle largely vary in

proportion to the extremes of temperature
to which it 1s brought. In the usual con-
struction, this desideratum is seldom at-
tained because the mantle itself is quite thin

and varies In configuration, so that it is

difficult to so precisely locate it in the flame
as to realize the desired effect. TFurther-
more, the flame itself varies greatly in tem-:
perature throughout its extent, and in the

case of the old style burners, the shaﬁ)e of

the maximum temperature zones seldom
conforms closely with the shape of the

mantle. = Obviously, the best practice would
dictate that a mantle be shaped so as to
occupy the hottest portion of the flame, but
it has been found to be difficult to maintain

‘the proper relationship, particularly when
‘the mantle is g‘nellerallfylr‘l
and 18 inverted. A

of a spherical shape
_ rther difficulty that
has been encountered in prior constructions
resides in the fact that the combustion of
the flame has not heretofore taken place in
the most complete manner on account of the

quence, the highest heat in a relatively ex-
tensive region has not been realized. More-

- over, the flame has a most annoying way of

50
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paratus thereto is such that it is not on

“striking back,” both at the moment of

initial igpition and also subsequently there-
to, especially in the case of inverted-lamps,

in which the burner nozzle and mixing and

expansion chamber frequently become highly
heated by the escaping products of com-
bustion. | - B '

measure obviated by this invention in which
the gas is intimately mixed with the proper

amount of air and the resultant carburcted
mixture 1s ejected as a flame having a com--
paratively extensive zone of greatest tem-.
-perature closely conforming in mmﬁ%ﬁ‘ation
The na-

with a globular inverted mantle. |
ture of this flame and the relation of the a‘)-.

- Oniy
comparatively insensitive to ordinary pres-

supply or reservoir. This conduit provides
‘a bore into which is screw-threm;ledl: the mn-

This will be better appreciat d by referring

to the accompanying drawings, in which—
1 denotes a conduit leading from the gas

jector nipple 6 having an orifice 7 adapted to.

~deliver a fine very elongated jet 8 which
issues at a very high velocity and preserves
its shape for a very considerable distance.

Surrounding this nipple and jet, is a tube 3
having air inlets 4 and leading to a mixing
ana expansion chamber 5. The air inlets 4

are perfectly encompassed by a shield 2

which is screw-threatled to the periphery of

k|
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the tube 3, as shown. The orifice 7 has a

relatively fine hore and the gas pressure is
relatively high and such that the escaping

gas jet cannot of itself he ignited on account
of 1ts high veleeity.  In coursing by the aper-
ture 4, such gus jet draws in the requisite
amount of air which is carried along tube 5

and with which it is ultimately intimately
diffused in the mixing and expansion cham- .

oy Ay @Rt B . :
ber 5 which diflusion is further accomplished

m the channel 9 of the burner conduit 10.
The latter, as shown by Fig. 1, terminates in
a tip 11 of semi-spherical or other bulging

shape, provided with a plarality of radiating

or otherwise disposed, elongated apertures
12, It will be observed that the walls of the

“tip 11 are of a considerable thickness and

that the apertures constituie elongated noz-
zles, though the walls of the nozzles them-
selves, as distinguished from the tip, may be
relatively thin, if desired, to secure better

heat radistion. |

~ TFigs. 2 to 4 illustrate a modified form of

tip 13, in which the apertures 14, of which
seven will be a convenient number for small-
sized lamps, extend parallel to one another
and produce a {lame as illustrated in Fig. 4.
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While the tip is here shown as of similar

“mwaterial and mtegral with the gas conduit, it

will be apparent that the same may be a fea-
ture distinet therefrom and may be fixed to

110

said conauit either in a permanent or deta h- - ,

i f - . . ; .
ahle relationship. Furthermore, such tip

may e of a different material suitable for the

purpose and of refractory, non-conducting,
or other nature, o '

In operation, it will be found that the com-

115

bustion of the gases will take place substan-

The above mentioned defects are in a great | tially as shown by Fig. 4, in which a cluster

of short blue cones 15 will be emitted from
the reticulat-d tip and said cones will be en-
veloped by a very light gaseous flame 16
which, when-eapped by a suitable mantle,
will be deflected along the periphery thereof.
- This invention is to. be t}istinguished from

the wire mesh which has heretofore been ap-

glied over the delivery orifice of gas burners.
Such expedient has been resorted to in an en-
deavor to prevent the gas from- “striking
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sure fluctuations, but it does not “‘strike | back’ into the buiner, but all users of man- 130
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- tie burpers are mw’ﬁ ﬂmh a,im‘i,
-tionable action is wob, i faef, wﬁwmwd“
particularly *Whm the burmer is

&t

prmtms hﬁm dem
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thereby,

ienited. In m invention, on. ﬁ% wmmra?r
does not M&M iﬁﬁmﬁ wm iF the

itig ?&{,[Eé{} to be

Iw}ﬂ'} E}ﬁ-ﬂh
parts become highiy heated,

noted that the wire mesh causes the gas to |

- escape in the form of a thick stream having o
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- variatlons in thm_, ber m{*rm ive of the w.;i;flﬁ"hl"_
nyv mantle. In the caso of This ﬁtf ws"‘m G,
'I’E'w"}“ww?w tie cone will Da m!ﬂrfﬁf (] m WEOTITYY f
wam X juHJ” congbant posibion vy nan B

cess to all

-m%{ i1 the

singie, exiensive ceniral core, thersby pro-

dumw o flame 1 m wh m*h the uzsmhu tion does
1 sUel & manner as to realize
E,Ifm of high f ;%mp@:f ature neges-

not tale place
that localiz
sary to the s::ah‘éf&mm@m of the greatest illu
minating efficiency of the a pp“mmﬁw Vhﬁﬂ
10 bris u};w:ﬂh on, the i L&: 1ssues . & series of
distinet %tmmm? each having an indi wl iual
cone and

d&pmw; aln ind ;H?HLtE‘r combustion
mi the total g2s to take place, '

including the mantle, thus reslizing a me ore

efficient 1llumination he:}m g oIven -mU’ﬂﬂ"‘IM of |
vention | o

It will thus be sgen th a‘ﬁ: this
uhﬂ E’mwmﬂﬂ

fTELC_‘,
1s one well adapted to attain
abjects and ﬂ,whﬁmmﬁea |
W 1th0ut attempting to miaueﬂ'ﬁ; e gﬂiam
the phenomena exhibited by this invention
when in use, as it has been demonsira ted in
practical use, that the %mﬁ operafes I

greatly improved capacity, it may be .::H;;E—!’“

fraate [ that its improved operation follows, in
pﬂ,rt from the multiplicity of narrow, elon-
cated flames 'resulting from the pﬁcuhm
sha,pe of the nozzle.
such brush-iike stream of gas is capable of a
more complete combustion on mvmﬁm of the
fact that the oxygen has a more thorough ac-
parts of the flame than 'in the
broati huﬁiﬂ; flame of the prior devices. |

Among other remarkable MM?D?K‘ML o8X-
hibited I'W' his mwntmu may be e p‘im-—
size<l the faet that it is far more free |

chars, m , wup -

abie d GVICOS fhis | _
b the effect-

m,sedij; bhis is d m,, £o @he fact th

ive burning zone of ihﬂ? URS 18 E.x.if_ 3 £m the noz-
zle than in the case of

the old hraad flame.
inthel Hmﬁﬁ the gas begins to burn ;si 5 COT1-
siderable distance from the nozzle, as shown
E} the LGi ¥y {ﬁimi:f..;mm biye wuhj and the
combustion at the tip of the
which, re EM rret j p@gﬁwwz is not & great dis-
tance wfﬁ*a the aforesaid cone. The r esulf ot
this ig thai a relatively slight diminution in
the gas pressure will cause the cone to S
burner mni similarly, the tip of
the flame will rapidly recede, causing marked
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the burne 1£1f:“ wrespective of ordinar
if luctua tm in the gas pressu fﬂj sl e
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Driow mmtrm*i‘mm,
‘the action of the elongated nozzles,
> to absorb excessive heat and c00} the -
-gases below the flash point at & distance from

the mixing chamber.

“This is ¢

| "3435“ AN
.- HHTMH _ "j
kY

_:1:73-,{:}53;53;5{5* T
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the %ﬁ’%ﬂa{,uw hmtmﬂ mone remains pl“a,{ai;iw_

caliy invariable,

fifu:m;hw advantage possessed by this in-
vention resides in the fact that the flame may

ﬂﬂt so readily strike back, as in the case of
This 18 partly due to

GO T4

Another reason why
the flame may not strike back lies in the pe-
culrar in q@{}‘f‘:m* nipple construction and opera-~
tion whereby the gas is forced through th{.,
mptwﬁﬁ m Lm ma& 41 a% Fma mmam m:mnﬂ

‘i':'?é‘m 05 EML;' “fmwewhmm*ﬁ 'hﬁ %) e,‘ﬁ:‘plm 1ed.

1t. .I

8 much greater Mﬂ:ﬂfﬁ

such improved nozzle
JH‘LGE*@‘@’@’@?

c_wﬂﬁrﬁ be the cage if
Ware nod f‘*ﬁﬂ"w:ﬂ’j"
tnrough

B [ |

By the term mﬂﬁma_ - 88 f}mph}y@d in

=R;hii‘3 speciiication, 18 meant any means which

18 adapted {6 @mﬁt luminous rays under the
influence of gas of various m’m
in carrying outb this invention, some parés

. might be em pi@ vad without othem or wsaiﬁm

be Iﬁm*ﬂ(wﬂd Lo Caryy out Hlﬂdiﬁﬁﬂ functicns
mm*wL and new features thereof might i D

combined with ele sments ola o the wt imn

other ways, although the hereindeseribed
type is regarded as “embod ving substantial
improvements over such changes, as are ob-
VIOUS. |

~Having described my invention, what I
claiim as new and desire to secure ‘b‘“r L&,E;ém*s .

Fatent, 18—

i A oas fﬂummatmg ﬁypmmm wmp:ﬁ@w |
.jIkﬁ"“"

2, in combination, 2 conduit in communi-
cation with-a gas mmpﬁy baving & tube pro-
vided with a series of radislly dmpmm air
iniets end extending from said conduif, a

m;ypiﬁ in communigation with seid ﬂ@mdﬂﬁ-'

and provided with a fine delivery aperbure

' ﬂrﬂ&.grmv fo pmgm% at 8 high mmmtﬁ 5 fing

elongated *rat of gas past said air ﬂmi@m inio
and ;rrhww the Emm nf satd fube and mto a
MIXIng eXpans m chamber located ab the
end of said hore ¥ nereby air may be drawn
...fjm‘}*_w}}ﬂ; snid ?ﬂﬂ‘“ andt carried along ihe
Eh
4

g0
fgmiw and there mtzmu.ﬂteiy dzf-

ml"lﬁ

tused h gaid gas
Ty 'L,.-.Mi“? et b
¢

ward from sal ]I.m"ﬂ{p&mmm rf*mmhm

s:m, leading vertically down-
snd for.

which

 passing
aald Hmm the gases tend to bef—**"'.

i tube into sald expansion and 3

i, & dwhijf nozxie 1 0a ving

70

D
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rfmﬂgf tmportant cons sideration, since
rature of combustion
may be maintained h“ syona the nozzle than

&b

ome still more fa;iwwmwiﬂy mixed, with the
result that %ttw itimate mmbus’rmn 19
had.
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- compass said delivery end of said nozzle

10

15

whereby all the gases discharged from the
dehivery end of said nozzle will be permitted
to pass through the meshes of said mantle
prior to their ultimate discharge. -
2. A gas illuminating apparatus compris-
Ing, in combination, a gas conduilt, a mem-
ber horizontally exteinding therefrom and
internally provided near its extremity with

an enlarged mixing and expansion chamber,
and having a straight passage leading di-
rectly to its opposite end, a nipple secured

in said gas conduit and having a fine delivery
aperiure adapted to project an elongated

conical stream of gas midway through said

“passage and into said expansion chamber,

infusion of fresh air,

20

28

.30
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~ aperture adapted to

said member having air inlets leading to-
ward the delivery end of said nipple for the
a depending burner
sald expansion chamber

tube leading from _ _
at 1ts lower end in a plu-

and terminating

rality of narrow elongated delivery apertures

arranged to deliver a corresponding plurality
of gas jets in the form of a composite flame,
and' an inverted substantial y
mantle mounted adjacent the end of sald
burner tube within the zone of maximum
temperature of said composite flame. ”
3. A gas illuminating apparatus, compris-
ing, in combination, a member having 2
enlarged expansion chamber and g straight
channel -leading therefrom, a gas conduit
having a nipple provided with a fine delivery
project an elongated

conical stream of gas midway through said !
channel in unbroken form ang Into said ex-
panston chamber, means for admitting fresh |

alr by injection into said channel neas said

spherical

i

chamber,

P

058,627 .

nipple, a burner tube le&d'ing .dt}wﬂwa.rdly T
from said expansion chamber and having 4

the gas will escape in the form of a composite

flame, and an inverted mantle completely
urner

ncompassing the lower end of said b
tube and having its wall positioned at a pre-

determined distance from said end and with-

in the zone of maximum temperature of the

‘burning composite flame whereby said man-

tle will be maintained throughout in a

highly incandescent condition.

4. A gas illuminating apparatus comlﬁig; N :

Ing, in combination, a member
expansion chamber and
leading therefrom,

having - an

ber, adapted under normal pressure to pro-
ject an elongated stream of- oas _
through said channel at g velocity suffi-
ciently great to prevent combustion, means

for admitting fresh all by induetion into
sald channel near said nipple, a burner tube

leading downwardly from
and an inverted
passing the lower end

sald expansion

zone of maximum
of the burning flame. . | e
In testimony whereof I affix my signature,

temperature

1n the presence of two Witnesses. ~

CHARLES M. LUNGREN.

Witnesses: L
- FRANK. STUART,
RoBerT 8. BLAIR.

mantle encom-
of said burner tube |
and having its globular wall positioned
within the '

4C.
at its lower extremity a symmetrical cluster
- of fine elongated delivery. apertures wherehy

45

o0

a straight channe]

a nipple. having a fine
delivery aperture opening into said channel
and directed toward saic expansion cham-

oy
w1

midway
60
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