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[0 T --.---Ta aJZ whmn L?'/' Imzby canr’e?ﬂn |
Shooo o Belit known thet I HEINRICH WILHELM
'-?-'-';'.HELLMANN engineer, a citizen of Germany,
o= and a resident “of Be1 lin, Germany, (whose
5 post-office address is Zinzendorfstrasse 7,1
i o Berlin N. W., Germany,) have 1nvented cer-.|
S tain new and nseful Improvements in Bunsen
- Burners for, Incandescent (Gas-Lamps with’
S Mantles Hang oing Downw erd of Wh 1ch the tcl—-
T O ' -
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10w1ng 1S 4, Spe01hcet10n

. This invention has refel ence to 1Inp1 ove-
B it -_;_Inents 1n 1ncendescent gas-lamps with down-
o wardly-directed or depending light-emitting
“mantle or incandescent body, end it is pertlcn-
“larly intended to devise means whereby the |
. entire surface of the mixing-tube may be pro-
© . tected against the ascending hot gases of com- |

Gt bustion a,nd also aﬁ'elnet the heat T edleted by
£ PR the gas-burner. o |

My 1nvent10n 1S dlStlIlG‘HIShed trcm the m-.f
-verted Bunsen burnersas her etofore employed
‘in connection with incandescent gas-lamps by
the combination with a straight mixing or
_burner tube which consists of a good con-
- ductor of heat, the entrance -ports for the ad-
. mission of gas and air being provided in the
LT upper part ct the mixin U'-tnbe
oo it preferable to e:rnplcy as a material for the

S  mixer and for the burner-tube of downwardly-

oo

burning incandescent gas-lamps a good con-
oo ductor et heat - in place of a ncn—ccndnctln{rﬁ
o medium, provision being made, however, to
©.... . prevent the hot gases ct ccmbnstlcn end the.;'
. radiated heat from ascending and passing in
. good conductor of heat will be better adapted

contact with the n11x1ng-tube, inasmuch as a

,;:;E to radiate the heat and as it will therefore ad-
. mit of a more effective cooling by air than a

f

50 L1nd a,nd Wlthln whlch a curr ent ct alr 1s h ee

. non-conduector,
means for storing the heat.
~rive at a more eﬁectwe cooling action of the
-T-I"'_I’IlIKlIlU' and burner tube, I pr ovide means to
~increase’ the heat- mdmtma surface of the
 same; or I may provide a slecvc or mantle |
emlcnndmﬂ the mixing-tube at a small dis-
o tance from the mlxmﬂ*—-tnbe, S0 as to pr oduce-
~~ an insulating non-conducting layer of air.

In or de1 to ar-

a rncdlﬁcetlcn of my invention the mIXIHO‘-

~ tube 1s surrounded Wlth two eleevee ct thIS

I have found

‘which may be regar ded as a
T ied off along the sleeve 3.
‘openings 2 of the Bunsen burner are provided
in the upper enlarged part of the mixing-tube

In .
and burner tube.
-replaced by any other suitable means.

to circulate for the purpose of cooling the

‘mixing-tube, the said air-current belno‘ 1n-
duced b the air heated by the bnlner and

wlnch aecends along the outer sleeve.

1 shall describe the nature of my Invention

by the aid of the accompanying drawings,
which illustrate modified 1:01 ms ct construc-
-_tlon of the same |

Inthedr ewmﬂ's, Figure 1 shcws an inverted

:Bunsen burner for gas incandescent lamps,
‘the pr ctectlnﬂ'-sleeve 3 being shown in long1- |

tudinal section. Fig. 2 is another modifica-
tion of my invention in combination with a

burner-head 5 of imper tectly heat-conducting
metel ial, which is shown in section.
18 a lcnO*1tnd1nal section through an inver ted'

bean‘ 2 mo-:hﬁcatmn of the '_

Fig. 3

Bunsen burner,
construction ShOWIl in Fig. 1.

Fig. 4 1s

| longitudinal section thr oncrh a. downwar dly-—
‘burning incandescent O*as--lamp provided with
‘double cooling walls or sleeves 9 10 and pro-

tectlng aglobe or bulb 15. =
In the construction of burne1 1llnstreted in

-Flﬂ" 1 of the drawings the mixing or burner
- tnbe 1 of the inverted Bunsen burner consists
‘of a good conductor of heat—of metal, for in-

stance—and it 1s provided with a pr ctectintr-

tube 4 of undulated shape, so asto present an
1ncreased heat-r edleted surface.

The mixing
and burner tube is surrounded by a sleeve 3,
directly attached.to the lower end of the mix-

ing-tube 1 and gradually enlarged toward its
upper end.

Thns an air- column is created
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around the mixing and burner tube, whereby

excessive hcetmcr of the burner is prevented.

At the same time the heat radiated by the in-
“candescent cap or hood 8, which is suspended
1n any sultable manner from the burner -open-

ing, as well as the heeted outside alr, are car- -

The air —edmlesmn

near to the G'ee—ednnssmn opening.
In the mcdlhed construction shown in Kig.

92 of the drawings the incr ease of 1ad1‘1,t1ncr-

surface of the mixing-tube 1 is produced by
means of disks 6, Whl(‘:h surround the mixing
The said disks may also be’

thc lower enf] of the nletal nnxmﬂ*-tube 1 a
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burner-tip 5, of non-conducting material, is
attached by screw-threads or the like, said tip
in 1ts upper part being of larger diameter
than the mixing-tube and being thereby adapt-
ed to prevent the entire surface of the mix-
Ing-tube from coming into direct contact with
the ascending hot gases and with the radiated
heat. In this construction the air-admission
ports 2 are axially arranged with relation to
the gas-admission passage, as an illustration
of an arrangement of parts which will be found
advantageous for some purposes. The incan-
descent mantle or cap 8 may be supported,
suspended, or clamped to the nozzle 5. I may
employ any suitable means for attaching or
suspending the mantle from the nozzle or
burner-tip, such means forming no part of
my present invention. o

The modified form of construction shown
in Ifig. 3 1s distinguished from the construc-
tion shown in Kig. 1 by the sleeve 3 being
surrounded at a certain distance by a second
sleeve 6, along which the hot gases are al-

lowed to pass, passages, small tubes, or the

like being provided in the lower part of the

space remaining between the sleeves 3 and 6,

the said passages 7 communicating with the
outside air and being laterally extended with
preference. They are intended to provide
tor the renewal of the air contained between
the sleeves 3 and 6, whereby the cooling effect
1s increased. . o
Fig. 41s anillustration of a model of a down-
wardly-extending incandescent gas-lamp in
longitudinal section and in which all the dif-
terent parts shown in the other modified forms
of construction are all combined into one con-
struction. In Fig. 4 the metal mixing and
burner tube of the inverted Bunsen burner is
marked 1, the gas and air admission openings
2 being provided in the upper enlarged part
of the mixing-tube. A protecting-tube 4 of
corrugated or undulated shape surrounds the

mixing and burner tube for the greater part

of 1ts length, so as to present a great cooling-
surface. A burner-tip 5 of non-conducting

or refractory material and of upwardly-en-

larged conical shape is interchangeably at-
tached by screw-threads or otherwise to the
mouth of the burner. The said burner-tip is
snugly fitting with its broader base upon the
outer one of the two protecting-sleeves 9 and
10, which are fixed to the lower end of the
mixing-tube 1 and surround the same at a cer-
tain distance from each other. Communicat-
1ng passages 11 are provided in the lower part

of the inner sleeve 9.  The exterior sleeve 10

1s provided with an outwardly-turned rim 13,

in which are secured the clamping-screws 14
tfor the suspension of the transparent protect-

ing-bulb 15. In the lower part of the said
protecting-bulb I provide openings 16, which
serve for the admission of fresh air to the
mouth of the burner and to the incandescent

mantle or cap 8.  'When the lamp is burning,

‘soapstone, and the like.

749,381

the heat produced by radiation from the in-
candescent mantle 8 ascends with the hot air
along the burner-tip 5 and along the outer

protecting-sleeve 10 and escapes through the
openings 12 in the rim 13. This causes the
alr contained between the protecting-sleeves 9
and 10 to become heated and to ascend, a rare-
faction of the air being produced in the lower
part of the air-space. This results in a cur-
rent of cool air being induced from the inner
space of the sleeve and through the commu-
nicating passages 11. A continuous circula-
tion of air will thus be set up around the
mixing - tube and through the protecting-
sleeves in the direction indicated by the ar-

rows, which in turn will result in a very effi-

clent cooling of the mixing and of the burner
tube. At the same time a part of the fresh
and cool air entering into the interior of the
sleeve 9 passes with increased velocity through

‘the alr-admission openings 2 into the interior

of the mixing-tube 1, and by this means a very
efficient cooling of the interior of the mixing-
tube and a very thorough mixing of the gas
with air is produced by the device.
Asregards the tip or burner-head, itis manu-
tactured from a material which is both a non-
conductor or an imperfect conductor of heat
and having refractory properties. This prop-
erty 1s an essential feature of my lamp, inas-
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much as I thereby avoid the otherwise ready -
destruction of the mixing-tube, whichismade

up of metal.
heat-resisting burner-head can be easily de-
tached from the mixing-tube and that it may
be replaced by another whenever necessary,
whereby the life of the lamp is obviously in-
creased. Of such non-conducting and heat-
resisting material I may mention magnesla,
According to my in-
vention the burner-tip is at least for some
part of 1ts length of larger diameter than the

burner-tube, sothat the heatis prevented from.

passing vertically upward along the mixing
and burner tube, and the excessive heating of

‘these parts is thereby avoided. It is obvious
that the burner tip or head may be inter-

changed at any time without interfering with
the operation of the other parts of the lamp
and without injury to the lamp. |

What I claim, and desire to secure by Letters
Patent of the United States, is— '

Itisalso of importance that the
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1. In an incandescent gas-lamp in combina-

tion, an inverted Bunsen burner, a. mixing
and burner tube of heat-conducting material,
gas-inlets and air-inlets in the upper part of
the said straight mixing-tube and isolating

means of a larger diameter than the burner-

120

tube on and descending from the lower end

of the said burner-tube and surrounding said
burner-tube, all combined to protect the en-

tire cooling-surface of the mixing and bhurner
tube from the upwardly-ascending hot gases
of combustion and from the heat radiation of
the burner.
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2 An mca,ndescent was—lamp COIIlpI‘iSHlO‘ the

l-'combmatlon with an inverted Bunsen burner
‘of a mixing and burner tube of metal, gas-in-
lets and mr-mlets in-the upper part of the said
5 straight ml*{lnﬂ'-tube, a protecting-sleeve sur- .
-.'.roundmﬂ‘ the entire mixing-tube and closed
_at the 10wer part, a burnel -tip of non-con-
jductmg, ﬁreprooi materla,l Substantlally as -

8. An mcandescent ﬁ'asmlamp compl ising the- ?
comblnatlon with an ‘inverted Bunsen: bur ner |
of a mixing and burner tube of heat-conduct-
o 1ng materm]

- upper part of the said straight mlxlno'—tube, _.
15 g protecting-sleeve surr oundmo' the mixing-
f_-';-.-;';_ﬁ;_-r__=_,;tube, a. burnel -tip at: the base 01‘ said protect-
. ing-sleeve,asecond sleeve surrounding the first
1" one, air-inlets in the lower par
S between the two sleeves.- :
e -g..:natlon with an inverted Bunsen burner and a .
- mixing and burner tube of metal, of gas-in-
- lets and air-inletsin the upper par t of the sald |
I '-{;straw*ht mmmn*—-tube._, another tube surround-
- 2571ng the mixing and burner tube of a large ra-
:T-l;:_.rf,d],a,tmﬁ*-sm face, an incandescent mantle below |

ﬂ'ELS-lIﬂetS and ‘air-inlets’in -the

4., Inan mcandescent gaS-—Iamp the COIIlbl-

- the end of the bumer and a burner-tip of fire-

AR Buns en burner,
’hea,t--conduc,tmw ‘mater 1&1,, gas-inlets and air-
- inlets, in the upper part of the said straight
.+ mixing-tube, isolating means at and ascendmtr
| from the lower end of the said burner-tube and |
~ . havingalarger diameter than the burner-tube,

it 35,
' meansto increase the heat-radiating surface of

. proot material, substantially as described.
oo b Inan ‘incandescent gas-lamp, a depend-
ing incandescent mantle or cap, an inverted

a4 mixing and burner tube of

~ = the burner-tube and an mcandescent mantle or

-~ cap belowtheend of the burner -tube substan—- _
4o -

tla,ll y. as described.

S 60 An incandescent ﬁ'as--lamp COII]I)I‘ISII]O‘ the.
:_.combmatlon with an inverted Bunsen burner

. and amixing and burner tube of heat-conduct-

" protecting - sleeve sur 1"0111:1(:11110* the mixing-
. tube, a burner-tip of isolating and heat-resist-
S+ -1ng material at the basg of said
S 'sleeve another tube at a certain distance from
- 5o the mixing and burner tube and surrounding
o0 the same, means to Increase the heat-r acha,tmcr_
i surface of said outer tube and an 1ncandescent

- -cap or mantle below the burner-tip, _substan-'

ing materlal, gas—mlets and air-inlets in the
upper part of the said straight mlxmﬁ-tube a

protecting-

- tially as described.

7. An 1ncandescent U'as-lamp COTIlpl‘lSlIlﬂ' in
-;:-:.c(:}mbma,tlon an inverted Bunsen burner, a .

. mixing and burner tube of heat- conductlncr

?i ‘material, g&s—mlvts and air-inlets in the upper.
e -_-palt of said straight mixing-tube, means to
I :j : " 600

o6

1ncrease the heat -y admtmﬂ' surirace Ot sa1d mix-

o 7ing and bur ner tube a Pr otectma-sleeve Sur-.
ST oundmo* the mixin G'—tube at a certain distance
¢ ?,:" ~from the same, a,ml an incandescent mantle or

L cap bel()w the mouth of the burner | substan—.

tmlly as de scmbed

oi the lamp:

| 749?381 S I . B - 3

8. In an incandescent ms-lamp 1n combina-

tion with a downwardly-directed incandescent
‘mantle, an inverted Bunsen burner, a mixing
and burner tube of metal, gas—mlets and air--

70

inlets-in the upper part of said straight mix-

ing-tube, a burner-tip of heat-resisting and
‘non - conducting material’ on and ascendmﬂ' |
from the lower part of the said burner- tube
{ the said burner-tip having a lar ger dmmeter

than the burner-tube.
9. In an incandescent O'as-lamp in combina-

mantle, an inverted Bunsen burner, a straight

‘mixing and burner tube of heat-conducting
'_materlal, gas-inlets and air- -inlets in the up-
"per part of the said mixing-tube, a metal tube
providing a large mdmtmcr-sm tace a burner-
tip ot heat-r esmtmw anc 1mper fect]y—conduct-—
ing material on : and ascending from the low-
| est part of the said bm‘ner tube, having a
larger diameter than the said burner-tube, sub-
-stantmlly as and for the purpose descrlbed

10. An incandescent gas-lamp comprising
the combination with an inverted Bunsen

Tburner of a straight mixing and burner tube of
heat- wnductmﬂ* material, gqs—mlets and air-in-

lets in the upper part of the said straight mix-

| ing-tube, a protecting-sleeve surr oundmcr the
mixing-tube, a burner -tip of imperfectly heat-
| conducting material and ascending from the

lowest part of the said burner-tube and the up-

11. In an incandescent gas-lamp, an incan-

75

.tlon with a downwa:dly-d11'ected incandescent

30

go

95

per part of which is of a larger diameter than
the burner-tube and an mcandescent mantle
supported on said burner-tip. -

100

descent mantle extending downward, an in-

verted Bunsen burner, a mixing and burner
-tube of heat- conductmﬂ' material, gas-inlets

and air-inlets in the upper part of the said

a IIlleIlG -tube, a double sleeve surrounding the

mixing and burner tube, the walls of the , said

double sleeve being arranged at a distance
from each other, air-inlets in the upper part

of the said double sleeve, communicating pas-

‘sages between the two ‘walls of the double |
_sleeve and arranged in the lower part of the

inner sleeve, a burner - -tip of isolating and

. ﬁ1 eproof mater ial, substantially as described. |
19. In anincandescentgas-lamp, an inverted
| Bunsen burner, 'a mixing and burner tube of

metal, gas-—mletq and air-inlets in the upper
part of the said mlxmmtube a double sleeve

‘surrounding the mixing and burner tube at a

certain dlstance from the same and from each
120

other and ascending from the mouth of the

‘burner, a fireproot burner-tip at the end of

the bumer inlets in the upper part ot the

said sleeves, communicating passages 1n the
lower part of the inner sleeve, a metal tube
providing a large radiating-surface, substan-

tially as descr ibed.
18 Inagas-light incandescent lamp, 1n com-

'bmatlon an inverted Bunsen burner, a mix-

ing and burner tube ot heat- conducting mate-
T ml, ba%-mlet% and air-inlets in the upper part

105

11O
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of the said mixing-tube, a double protecting-
sleeve surr oundmo‘ the mixing and burner tube
and ascending trom the mouth of the burner,

inlets in the upper part of the walls of said
double sleeve, communicating passages be-
tween the said walls of the pr otectmﬁ'-sleeve
and arranged in the lower part of the interior
sleeve, a burner-tlp of imperfectly heat-con-
ductmg, heat-resisting material on and ascend-

ing from the lowest part of the said burner-

tube and extending up the outer wall of the
said double protecting-sleeve and an incan-
descent mantle or cap round and below the

- burner-tip, substantially as described.

verted Bunsen burnel a mixing and burner

14. In a gas-light incandesent lamp, an in-

tube of heat- conduotmcr mater 1&1 gas-inlets
and air-inlets in the upper part of the said

- mixing-tube, a double sleeve surrounding the

20

mixing and burner tube at a distance from
the same, a burner-tip at the base of the said
double-sleeve inlets in the upper part of the

~said double sleeve, communicating passages

30

between the inner spaces of the walls of the
sleeve and provided in the lower part of the
inner sleeve, a metal tube providing a large

radlatm@-surtace the burner-tip of imper-

fectly heat- conductmg, heat-resisting mate-
rial being arranged at the lower part of the
sald burner -tube and extending up to the ex-
terior wall of the double protectma'—sleeve an

© 749,381

incandescent mantle below the burner-tip and
partially surrounding the same, Substantla,lly
as described.

15. Inagas-lightincandescentlamp, in com-
bination an mverted mixing and burner tube
of heat-conducting mater 1&1 oas-inletsand ajr-
inlets In the upper part of the sald mixing-
tube, a double protecting-sleeve SUIIOHI]dlIlG‘
the mixing and burner tube at a distance from

the same, mlets 1n the upper part of the said

protecting - sleeves, communicating passages
between the lnner spaces of the sa,ld protect-
ing-sleeves and in the lower part of the inner

protectmcr-sleeve a burner-tip of heat isolat-
Ing and resisting material at the base of the
sald double protecting-sleeve and extending
from the lowest part of the said burner-tube
to the outer wall of the double protecting-
sleeve, a downwardly-curved rim at the upper
end of the said exterior protecting - sleeve,
screws in the said rim and a transparent pr o-
tecting-bulb adapted to be supported by the
sald screws, an incandescent mantle or cap on
the bur ner-tlp and projecting downward, sub-
stantially as and for the pur pose set forth.
In testimony whereof I a
in presence ot two witnesses.
HEINRICH WILHELM HELLMANN.

Witnesses:
OSKAR ARENDT,
Hexry HASPER.
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