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INVERTED INCANDESCENT GAS-BURNER.
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' Fatented Warch 8, 19086,

Application filed April 20; 1904, Serial No, 204,084,

Lo all whom it may concern:
Be it known that I, Erwin KrAMER,a sub-
ject of the King of Prussia, German Emperor,

residing at No. 9 Paul street, Berlin, Ger-

many, have invented certain new and useful
Tmprovements in Inverted Incandescent Gas-
Surners, of which the following is a specifica-
tion. .

My invention relates to downwardly - di-
rected or inverted gas-burners which carry
the incandescent body or mantle at the low-
est part of the mixing-tube. |

The object of my invention is to provide an
incandescent gas-burner the mixing-tube of
which 1s considerably heated by the waste
gases, so that the combustible mixture of gas
and air downwardly conducted within the
burner is brought to a high temperature be-
fore combustion in order to get a very high
luminousefficiency while insuring the greatest
economy. in order to attain these purposes,
1 provide on the free end of the burner-tube
a8 contracted or narrow mouth or a mouth-
piece having such mouth, which arrangement
allows a combustible mixture which is rich in
alr to be conducted and heated to a high tem-

erature in the mixing-tube without hghting

ack of the flame: I prefer to arrange the
mouthpiece detachably and changeably for
regulating purposes. I further arrange a
protecting-globe of glass or the like which
surrounds the lower part of the burner-tube
to such height that the hot waste gases are
airected against and along the burner-tube,
thereby heating the latter. For the purpese
of further transmission of heat to the burner-
tube 1 arrange thereon a heating-plate, by

which the combustion-gases are led laterally
-above the edge of the globe.

In order to
revent the upper part of the burner-tube

rom being cooled through the atmosphere, T

provide a mantle or jacket of hot air round
the tube. This air-mantle is inclosed in a
tunnel-shaped casing which, with its lower
wide end, abuts upon the upper face of the
heating-plate, while its Upper narrow end ex-
tends to the head of the burner. Above the
upper end of the funnel I place a cap which
partially closesthe openingat thatend. Thus

the mantle of hot air is in open communica-

tion with the atmosphere; but no circulation
takes place. I further provide a washer of a
substance which is a non-conductor of heat
above the head or suction chamber of the
burner. This insulating - body avoids the
ransmission of heat to the luster to which

- neath the upper flanged edge o
| globe ¢, of glass or-the like,

' the burner is fixed, whereby cooling of the

burner would result and the Tuster would be-
come blackened through the heat. '

In the accompanying drawing, which forms
a part of this specification, a burner adapted
for carrying out these features of my inven-
tion 1s represented in a vertical section.

A nozzle a, formed in one piece with a nip-
ple a’, projects into a chamber ¥, which
forms the head of the hurner and is down-
wardly continued by a mixing-tube b. A
number of perforations n are provided in the
head ', through which openings air is sucked
Into the suction-chamber by the jet of oas 18-
suing irom the nozzle ¢ and downwardly
conducted within the tube b, thereby MIiXIng
with the gas.

A mouthpiece ¢g,having a contracted mouth

h, 1s serewed to the lower end of the tube b or

detachably fixed thereto by any other suit-
able means. The narrow opening 4 prevents

the flame from lighting back to the nozzle a,

so that the tube b can be made of such a width
thateven with low gas-pressures an abundant
quantity of air is drawn in for inducing com-
plete combustion. Owing to the arrange-

nient of a wide mixing-tube and its narrow -

mouth, the suction effect of the burner is
scarcely altered when becoming heated, and
a very intense flame with a blue-green core is
produced under all conditions, so that with a
sinall gas consumption and with a single step
of alr-suction the mantle is raised to a high

degree of incandescence. With a given quan-

tity and pressure of gas the flame can be ren-
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dered as intense as desired only by altering

the width of the opening % or by applying

a mouthpiece with an opening of different
{ width. . S -

On a flange ¢’ of the mouthpiece ¢ a ring /,
which carries the incandescent niantle 7,1s at-

tached by means of a bayonet-joint fitting or:

the like allowing to fix or loosen the 1i

ng and
the mantle, if desired.

A plate d of circular or any other conven--

lent form is fixed on the tube b by means of
screw-threads or by brazing, soldering, or the
like, so that transmission of heat from the
plate to the tube can take place.

Three or more arms m, connected with the

plate d by riveting, brazing, or other suitable

means, project downwardly and have screwed
therethrough set-screws p near their lower
extremity. The said screws p engage be-

tp a protecting-
thus supporting
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the same at a certain distance below the plate | ond such may, however, be provided above
'd. The globe e, which is provided at 1ts |

lower end with one or more openings e’ for
admission of air to the flame, surrounds the

fower part of the tube b to a certain height,

so as to direct the hot pl'{}(]u(-t&; of combus-

4ion upward along the tube O, while the plate

d conducts them laterally above the edge
of the globe e.  In this way the hot guses
transmit their heat to the tube b and to the
plate d, so that the mixture of gas und a1
very highly heated in the tube. Moreover,
this arrangement of the parts does not allow
a large quantity of gas collecting in the globe,
for which reason violent expﬁjsiun cannot

arise on kindling the burner. In order to

prevent the upper part of the tube b, which i

not touched by the hot waste gases, from be-

ing cooled, a mantle or jacket of hot alr 1s
formed round the tub» by means of a bell)
cup, or funnel shaped casing o, of metal, the
lower wider end of wi‘sn 1s {astened upon
the upper face of the heating-plate d, with its
flange o', by riveting, bruzing, or the like,
forming a tight joint with the sume.
upper narrow end of the funnel o extends
near the head b’. I prefer to maeke the tun-

7nel of such a form that it is not 1 contact

with the head 8, although the casing may be
closed at that place. A cap ¢ 1ncloses at
short distance the head O and the upper end

of the funnel o, so that although the intenor

o the casing mway be in open communication
with the stmosphere at that place cireula-
tion and the entrance of fresh cold atrare oh-
viated. QOwing to the close contact of the
funnel o with the plate d, a certaim aimmount of
heat is-eoudm:tedl from the latter to the fun-
nel o, which heats the air inclosed therem,
thus producing a mantle of hot air round the
tube b, The funnel is preferably made of

highly-polished metal whose coeflicient of ra-

diation of heat is smaller than that of metul
not polished.

In the free end of the chamber 67 a washer

or ring 4 of a substance which 15 a non-con-
ductor of heat—-such as steatite, poreeluin,
for example-—is Tastened by corresponding
screw-{hreads, and through a central perfora-
tion of the washer the nozzle @ is screwed, so
as to project into the chamber . The ar-
rangement of the ring 4 presents the advan-
tage that heat is not trunsmitted from the
burner to the luster to which the nipple ¢7 1s
{ixed, whereby, on the one hand, the burner
would inopportunely be cooled and, on the
other hand, the luster becomesblackened. it

.is not necessary that the joint of the washer

on the nozzle and on the head should be gas-
tight, and thereforeno packingisrequired. As

the pgas is not yet expanded in the cold pipe,

the flash issuing {rom the nozzle possesses its
full cucking capacity and 1s able, therefore, to

dravw in a large quantity of air.  Under cer-

tein conditions the insulating part or & sec~

The

[ —— Gy T

814,459

f’

the nozzle.

What I claim as my invention, and desire
to secure by Letters Patent, 15~ |

t. Inaninverted incandescent gas-hurner,

~the combination with a gas-nozzle: of a verti-

cil mixine-tube having a contracted mouth:

a heating-plate arranged on the mixing-tube:

a protecting-globe: and means for suspend-
ing the globe, substantially as deseribed.

20 Inaninverted incandescent gas-burner,
the combination with a gas-nozzle: of a nix-
ing-tube having « contracted mouth: a heat-

ing-plate arranged on'the miximg-tube s a pro--

tecting-slobe having alr-admission apertures
at 1ts lower end; and means for supporting

the globe, substantially as desertbed.

3. Inoun inverted incandescent gas-hurner,
the combination with o gas-nozzle; of a ver-
tieal mixing-tube having a contracted mouth;
a heating-plate arranged on the mixing=tube;
and a protectineg-globe fixed to the heating-
plate, substantially as deseribed. |

4. Inan mverted meandescent gas-hurner,
the combination with a gas-nozzle; of 1 mix-
mmo-tube havine a contracted mouth; a heat-
ing-plate arranged on the mixmg-tube; a pro-
teeting-vlobe which surrounds the lower parl
of the aixine-tube; and means for suppodang
the vlobe, substantially as deseribed.

|

5. Tnoan inverted imeandescent cas-burner,

the combination with a gas-nozzle; of a sue-
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tion - chamber having air - admission aper-

(ures: o nixine - tube with a contracted
mouth; a heating-plate arranged on the mx-
ine-tube; and a protecting-globe which sur-

rounds the lower part of the mixing-tube and

15 {ixed below the heating-plate at such a dis-
tance as 1o allow the waste gases to escape
between the plate and the upper edgs of the
clobe, substantially as deseribed.

6. In an inverted incandescent gas-burner,
the combination with a gas-nozzle; of a ver-
teal mixing-tube; n mouthpiece with a nar-
row mouth detachably fixed to the free end
of the mixing-tube; ax]lt%zltiilg—platt(a arranged
on the mixing-tube; a protecting-globe; and
means for supportme the globe, substan-

tially as deseribed.
7. In an verted meandescent gas-burner,

the combination with a gas-nozzle; of a mix-
ing-tube; a mouthpiece with a narrow mouth
detachably fixed to the {ree end of the mix-
ing-tube; a heating-plate arranged on the
mixing-tube; and a protecting-globe which
surrounds the lower part of the mixing-tube
and is fixed below the heating-plate at such

JGC
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a distance as to allow the waste gases to es-

cape between the plate and the edge of the
clobe, substantially as described. -
8. In aninverted incandescent gas-burner)

the combination with a gas-nozzle; of a ver-

tical mixing-tube with a contracted mnouth;
s heating-plate arranged on the mixing-tube;

| & protecting-globe; meansfor supporting the

130
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globe; and a casing above the heating-plate | surroundq the lower part of the mixing-tube

which is closed in its lower part and incloses
a mantle of hot air round the mlxmg-tube

,:_substa,ntlally as described.

9. In an inverted mcandescent gas—bumer

the combination with a gas-nozzle; of a mix-

ing-tube having a contracted mouth a heat-

ing-plate arranged on the mixing- tube a
protecting-globe having air-admission aper—-
tures at its lower end; means for supporting

the: globe; and a funnel—shaped casing fixed
upon the he&tmg—pla.te thus forming a cham-

~ ber in: which .2 mantle of hot air is inclosed

.round -the mixing-tube, substantially as de-
scribed.

10. In aniﬁverted incandescent gas-burner,
the combination with a- gas—nolee of a mix-
ng-tube with a contracted. mouth a heat-

~ing-plate fixed with its center on the mixing-

20
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tube; a protecting-globe ; means for bupnort-'

ing the clobe; and a funnel- shaped casing
fixed with a ﬂ&nfre of its lower wider end to
the upper face of the heating-plate, substan-
-#ially as described. -

11. In an inverted moa,ndescent gas-burner,
‘the combination with a gas—nozzle of a suc-

~tion - ohamber having air - admlqmm aper-
tures; a mixing - tube with a contracted

:.;:m@uth a heating-plate arranged on the mix-

mfr-tube a protecting-globe; means for sup-
portmcr the clobe; and a funnel-&haped Cas-
ing ‘which is fixed Wlth a flange at its lower
w1der end to the upper face of the heating-

f‘i:?-plate and the upper narrow end of Wthh 1S

35
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not in contact with the mixing-tube, sub-
stantially as described.

12. In an inverted incandescent gas—bux ner,
the ¢ombination with:a gas-nozzle; of a suc-
a mixing - tube; -a heating-

plate arranged on the mmmg-tube a. pro-

tecting-globe which surrounds the lower end
of -the mixing-tube and.is fixed below the

-+ heating-plate at such a distance as to allow
*. the waste gases to-escape between the plate

and the edge of the globe; and a funnel-
shaped casmg fixed upon the heating-plate,
thus forming a chamber in which a mantle of
hot air is inclosed round the mixing-tube,

. substantially as described.

13. In an inverted incandescent aas-burner,
the.combination with & gas—nﬂzzle of a mix-

-mg—tube with a contracted mouth a heat-

Ing - plate arranged on thy mixing -tube; a

- protecting-globe; means for’ supportmg the
3

%obe a funnel—shaped casing fixed with a
ange of its lower wider end to the upper

' 'face of the heating-plate; and a cap surround-

60

ing the head of the ml}ﬂnﬂ'—tube and the up-
per narrow end of the funnel substantially

as described.

14: In an inverted incandescent fras—bumel
the combination with a gas—-nozzle of a suc—
tion-chamber with air-admission apertures;
a mmng—tube a heating-plate arranged on

s 5 the mlxmg—tube a, protectmg—globe which |

and is fixed below the heating-plate at such
a distance as to allow the waste gases to es-
cape between the plate and the {Adfre of the
olobe; a fusinel-sha aped casing fixed with a
ﬂamre of its Jower wider end to the upper

_f&ce of the heating-plate and the upper nar-

row end of which is not in contact with the
suction-chamber nor nixing-tube; and a cap

surrounding the suction - dmmbel and the -

narrow end of the tunnel, substantially as
described. -

15. In aninverted incandescent gas-burner,
the combination with a g as—-nom]e' of a suc-
tion-chamber with air-admission apnruuea:
a mixing-tube; a mouthpiece with a con-
tracted mouth detac hably fixed to the free
end of the mixmg-tube; a heatm;-plate ar-
ranged on the mixing-tube;

lower end ; meains for supporting the ¢ lolm
funnel- ahaped casine which is fixed W,.Lm a
flance of its lower wider end to the upper
face of the heating: -plate and the upper nar-
row end of which i is not mn contact with the
mixing-tube; and a'cap surrounding the suc-
tion-chamber and the narrow end of the fun-
nel, substantially as described.

16. In an inverted imcandesc enit @ Lsmnumel

the combination with a .__dh—:uomle' of o %uc—

tion - chamber having -air- admission aper-
tures; & mixing -tube with a contracted
1110111:11 a hmtmt c-plate arranged on the mix-
mﬂ*-tube, a Pr oteutmg—ﬂlobe means for sup-

orting the globe; and a cap surrounding the
Eead of the burner, substantially as de-
scribed.

17. In an inverted incandescent gas-burner,
the combination with a gas-nozzle; of a mix-
mg-tube; and a body of 11715111%1:111(1 material
inserted between the MIXINE- -tube and the

oas-nozzle, substantially as described.

18. In an inverted incandescent gas-burner,
the combination with a uas—noade of & mix-
ing-tube having a contracted 111011+h and a

body of msuhtmu material inserted between
‘the mixing-tube and the oas-nozzle, substan-

tially as described.

19. In aninverted incandescent gas-burner,
the combination with a rqa-noz.al{a; of a suc-
tion-chamber; a body of 1115111&,1:1113; material
which 1s inserted between ti 'u; suetion-cham-
ber and the nozzle; a mixing- tube and a
heating-plate arranged on the mixing-tube,
substantially as described.

20. In an inverted imcandescent gas-burner
the combination with a g tLa—no,mle of a suc-

a protectimg-
clobe with air-adnusston apertures at 1*#?5 :

70
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ticn-chamber; a body of mcmlatmu material

which is 1*156113@(1 between the &uctmn—cham—
ber and the nozzle; & mixing-tiibe having a
contracted mouth; a heatma—platb ATTs apfred
on the mnmfr—tube s protecting-globe; and

125

means for Supportmﬂ' the globe, substan-

tially as described.
21. Inanimverted incandescent gas-burner,
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“tion-chamber having

waste gases to escape between the

4L

the combination with a gas-nozzle; of a suc-
alr - admission aper-
tures: a body of insulating material which is
inserted befween the suction-chamber and
the nozzle ; a mixing-tube; a mouthpiece with
a contracted mouth detachably fixed to the
free end of the mixing-tube; a heating-plate

arranged on the mixing-tube; and & protect-

ing-globe which surrounds the lower part of
the mixing-tube and is fixed below the heat-
ing-plate at such a distance as to allow the
late and

“the edge of the globe, substantially as de-
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seribed. - |

22, Inaninverted incandescent gas-burner,
the combination with a gas-nozzle; of a suc-
tion-chamber; a body of insulating material
inserted between the suction-chamber and
the nozzle; a mixing-tube; a heating-plate
arranged on the mixing-tube; a protecting-
clobe with air-admission apertures which sur-
rounds the lower part of the mixing-tube and

is fixed below the heating-plate at such a dis-
tance as to allow the waste gases to escape

between the rpl&tﬂ and the edge of the globe;
and a funnel-shaped . casing fixed upon the

heating-plate, thus forming a chamber which | .

incloses a mantle of hot air, substantially as
deseribed. 5 |

23. Inaninverted incandescent gas-burner,
the combination with a gas-nozzle; of a suc-
tion-ch: mber; a body of insulating material
insertect between the suction-chamber and
the nozzle; a mixing-tube; a mouthpiece with
a contracted mouth detachably fixed to the

free end of the mixing-tube; a heating-plate

arranged on the mixing-tube; a protecting-
clobe; means for supporting the globe; and a
casing above the heating-plate which incloses
a mantle of hot air round the mixing-tube,
substantially as described. ; -
24. Inanmverted incandescent gas-burner,
the combination with a gas-nozzle; of a suc-

tion-chamber; a body of insulating material

‘inserted between the suction - chamber and

the nozzle: & mixing-tube with a contracted
meuth ; a heating-plate arranged on the mix-
ing-tube; a protecting-globe having air-ad-

nission apertures at its lower end: means for
supporting the globe; a funnel-shiped casing
which is fixed with a flange of its lower wider
end to the upper face of the heating-plate
and the upper narrow end of which 1s not in
contact with the mixing-tube; and a cap
which surrounds the head of the burner, sub-
stantially as described. ' |

25. Inaninverted incandescent gas-burner,

!

scribed..

‘the combination with a gas-nozzle; of a ver-
| tical mixing-tube; a heating-plate fixed with

. 814,458

the combination with a gaﬂ-n()Zzle.; of a suc-
tion-chamber; & body of insulating materal

which is inserted between the suction-cham- 60

ber and the nozzle; a cap surrounding the

suction-chamber; a mixing-tube with a con-
tracted motith; and a heating-plate arranged
on the mixing-tube, substantially as de-
926. In aninverted incandescent gas-burner,
the combination with a gas-nozzle; of a suc-
tion-chamber; a body of insulating material
inserted between the suction-chamber and a -
nozzle; a cap which surrounds the suction- 70
chamber; a mixing-tube with a -contracted
mouth; a heating-plate arranged on the mix-
ing-tube; & protecting-globe which surrounds
the lower part of the mixing-tube; and my:ins
for fixing the globe below the heating-plate,
substantially as described. L
27. In aninverted incandescent gas-burner,
the combination with a gasenozzle; of a ver-
tical mixing-tube; a heating-plate fixed with -
its center on the mixing—tu%e;,a,nd a funnel-
shaped casing fixed. upon the heating-plate,-
thus forming a chamber round the mixing-
tube, substantially as described. = . -
28. Inaninverted incandescent gas-burner, -

75

its center on the mixing-tube; and a funnel-
shaped casing fixed upon.the heating-plate,
thus forming a chamber round the mixing-
tube, which casing is made. of highly-polished
metal, substantifﬁly as described. |

29. In aninverted incandescent'gas-burner,
the combination with a gas-nozzle; of a mix-.
ing-tube having a contracted mouth; a heat-
ing-plate arranged with its center on the mix-
ing-tube; a protecting-globe; arms down-
wardly projecting from the heating- plate;
and set-screws which engage beneath the
flanged edge of the globe, substantially as de-
seribed. |

30. Inaninverted incandescent gas-burner,
the combination with a gas-nozzle, of & mix-
ing-tube, a-heating-plate arranged with 1ts -
center on the mixing-tube, a protecting-globe
and means projecting downwardly from the
heating-plate for supporting said globe, sub-.
stantially as described. T -

In testimony whereof I have signed my
name to this specification in presence of two
subscribing witnesses.

ERWIN KRAMER.
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Witnesses: _
- WoLbpeEMAR Haurr,
HeNrRY HASPER.
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