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To all whom it may concern :

Be it known that I, CHARLES WILLIAM
SiEMENS, a subject of the Queen of Great
Britain, residing at Westminster, in the county

g of Middlesex, England, have invented certain
new and useful Improvements in Gas-Lamps;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others. skilled in the

go art to which it appertains to make and use the
same.

My invention relates to gas lamps and burn-
ers; and the nature thereof consists primarily

in angmenting the brilliancy of the flame by.

15 heating the air supporting the combustion of
the gas by the waste heat of the flame, or that
portion of the heat produced in combustion
which is not utilized as luminous rays.

It also consists in the heating of the air on

2o its way to supply the flame of the burner by
means of extended metallic surfaces, which
are heated by conduction by a stem or stems
of metal exposed to the heat of the flame and
products of combustion,

25 It also consists in providing each stem,
which is exposed at the upper part thereof to
the heat of the flame and products of combus-
tion, with a refractory substance which' is' ca-
pable of radiating light, and also of protect-

30 ing the stems from deterioration by the flame,.

It also consists in providing the upper end
of each stem, which conducts the heat to ex-
tended metallic surfaces through which the
air passes, with a lump or enlargement, which

35 end, becoming highly heated, serves to pro-
duce more complete combustion and to add
to the luminous effect of the flame.

It also consists in utilizing part of the heat

conducted downward for heating volatile hy-

g0 drocarbon in a vessel through which air is sup-

plied at a moderate pressure, which air takes

up the vapor formed therein, so that the mix-
ture burns as gas.

According to one way of reducing my inven-

45 tion to practice, I place immediately above the
flame a grating, cup, lump, or other extended
surfaee of copper or other metal of high conduc-
tivity, or of fire-clay, on which the hot products
of eombustion impinge. - Immediately below

5o the burner I place a grating or extended metal-

| lie surface for heating the air flowing through

the passages or perforations in it to supply the
flaine. This surface is integral with or in im-
mediate metallic connection with the upper
surface by means of a metallic stem of high zs
conductivity, so that a large portion of the
heat of combustion is transferred by condae-
tion to the lower surface, This construction

is in this case applied to an inclosed burner
of the Argand type, and a glass chimney is 60
interposed between the upper and lower heat-
ing-surfaces. ‘

In the accompanying drawings, Figure 1 is
a vertical section, showing the application of
my device to a gas-lamp having an Argand 65
or circular burner.  Figs. 2, 3, and 4 are de-
tail views of separate portions of my device.

Similar letters of reference indicate corre-
sponding parts in these figures and in those
which I shall subsequently describe, 70

In the center of tbe burner A is fixed the cy-
lindrieal stem B, of copper or other equally
good conduector of heat, preferably coated with
platinum, enamel, or other refractory sub-
stance, to operate as a reflector and preserve 73
the stem from oxidaticn by the flame. The
stem B extends upward some distance above
the burner, and has at its upper end a star or
cup shaped crown, B&. The stem B also ex-
tends downward below the burner, anditslower 8o
part, B/, is bored longitudinally to form a pas-
sage, b, for the gas upward, and transversely
at b’ to provide passages for the gas into the
cavity of theburner. The gas-supplypipemay
be connected to the stem at B?, or the stem 83
may be carried farther down, forming an ex-
tension, B? hereinafter referred to.

Between collar §* on the stem B/ and nut 53
are clamped a number of perforated disks, C.
(Shown in detail in Fig.4.) These disks are go
held apart by rings ¢, which fit over the stem
B/, and near their circumference by studs or
rivets in each alternate disk. The disks C are
inclosed in a casing, D, of asbestus or ceramic
material or other bad conductor of heat. . g3

Above the disks C is fitted a deflecting-cone-
of ordinary form for directing the air against
the root of the flame.

The lamp, being supplied with gas at B?, op-
erates as follows: The stem B and its crown 100
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B¢ being highly heated by the lamesurround-
ing B,alarge portion of the heat is conducted
downward ‘to the perforated disks C, whereby
the air passing through. their perforations be-
comes heated. Thisheated air, being supplied
to the flame partly outside,as directed by cone
E, and partly inside, as indicated Dby the ar-
rows, causes the gas to burn with great bril-
Instead of supplying gas to the stem
at B?, the heat conducted downward may be in
part applied to generate gas. T'or this parpose
the prolongation B® may :be made toextend
down with lateral perforations into a vessel,
F,containing volatile hydrocarbon, with which
the vessel may be: charged through aperture
G. Through the pipe H or a lateral pipe, K;
air may be supplied at a moderate pressure
above that of the atmosphere. Thisair;in pass:
ing throughthe vessel I, becomescharged with
hydroearbon vapors, so that the mixture burns
as gas. - When the lamp is used :in this man-
ner it is necessaryin the first place to heat the

" contents of I, which maybe doune by applying

25

external heat.

The burner A may be of oblong instead of
circular form, in: which case,if its width is con-
siderable, two or more heat-conducting stems

instead of only one may be employed.
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“lame.

In another form: of burner: I place immedi-
ately above the flame a cup filled with a mass
of fire-clay orothersuitablerefractory material,
on which the products of combustion impinge.
Immediately below,and at theside of the burn-
er, 1 place gratings or extended metallic sur-
faces, for heating the air lowing through pas-
sages or perforations therein to supply the
These surfaces are placed in immediate
metallic connection with the cup filled with
fire-clay by means of a metallic stem of high
conductivity, so that a large portion of.the
heat of combustion is transferred by conduc-
tion thereto,and thus thecombined mass,when
highly heated by the flame, serves both to ef-
fect the more complete combustion of the gas
and to add to the luminous effect of the flame.

In order more fully to utilize the heat, parts
of the external surfaces of the burner may be
covered with imperfectly conducting or refrac-
tory material, such as asbestus.

If the metallic connection of the upper and
lower heaters is placed outside the flame, it
may be coated with refractory substances to
prevent loss of heat by radiation; and it may
be of wedge-shaped section, so as to present
little obstruction to the lateral radiation of the

~light; or it may be widened out and faced so

6o

. .65

as to form a reflector.

Fig. 5 is a vertical section of the upper part
of a gas-lamp having my improvements ap-
plied thereto. Tig.61is ahorizontal transverse
section of the same, taken on the line X X.
Fig. 7 shows a vertical section of a bat’s-wing
burner. TFigs. 8, 9, and 10 illustrate a lamp of
the Argand type with heat-conducting stem
outside the flame.

In the center of the burner shown in Figs. 5
and 6,1 fix a eylindrical stem, B, made of cop-

267,813

per or other: metal whieh is a good conductor
of heat, and which may be: coated :with ' plati-
num, enamel, or other refractory material, so
as to act: as a: reflector, and also preserve the
stem from oxidation from the flame. The stem
B extends some distance above the burner,
and has fixed on its upper end a piece, BY, of
cnp shape, filled with a: mass, B?, of fire-clay
or other suitable refractory material, which,
on becoming highly: heated, serves to add to
the luminous efféct of the:flame.: This stem
also extends down below the burner, and its
lower part: is bored longitudinally to form an
upward passage and transversely to givepas-
sages for the gasinto the cavity of the burner.
The burner A is surrounded bya: cageconsist-
ing of ribbed bars M, fixed to a perforated disk,
N,round which are wound several coils of wire-
gauze, O, secured  externally by metal rings.
These ribbed bars M may be arranged -hori-
zontally, diagonally, or otherwise.  From the
lower end .of the rod: B branches: B/ :are made
to extend to the surrounding cage, so as tocon-
duct ‘heat from: the former to: the: latter, a
further quantity  of heat being conveyed
through the disk N, which may counveniently be
formed in one casting with the gas-pipe B? and
base A’ of the burner, into ' whieh the rod:B is
secured.  Beiween the disk N and a second
perforated :disk, N’, may be: secured: several
layers of wire-gauze, which: also become eon-
siderably: heated, so that the air, in passing
through these and also through the wire-gauze
casing O on its way to the burner, becomes
heated, and is directed by the cone E against
the flame. The air thus heated not ounly in-
creases the quantity of the light, but improves
its quality. ‘
JIn the lamp illastrated in Fig.7 the burner
A is surrounded by a wire-gauze, O, formed
as described with reference to Fig. 5, upon
which is fixed the cone E, carrying the bent
metal rod B, so formed as to present consid-
erable surface to the bat’s-wing flame. The
heat thus taken up by the rod being conducted
through the cone E to the wire casing O, the
wire passing through the latter to the burner
becomes heated as before. The lower end of
the .casing is in this case closed by a solid
disk, N/, fixed or formed on the gas-pipe A?
and serving to support the easing O and rod B.
The lamp illustrated in vertical section in
Fig. 8 and in horizontal section in Figs. 9 and
10, upon the lines a b and ¢ d of Tig. 8, has
an Argand or circular burner, but could have
instead a straight burner. At the top of the
flame is placed a lump, star, ring, or grat-
ing of metal, B in immediate connection
with the heat-conducting stem B, communicat-
ing below with the passages through which
the gas and air reach the burner. The waste
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heat of the flame is in this case taken up by the

grating, and is transmitted downward by the
stem situated outside the burner, whereby loss
of light due to the presence of a solid body in
theinteriorof a circular fiame isobviated. The

130

heat-conducting stem may, moreover, be made ",
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of greatly-increased sectional area to what is
possible when placed within the burner, where-
by its power of conducting heat will be pro-
portionately increased, and little loss of heat
will occur if it be coated with asbestus or other
non-conducting substance, over which a mate-
rial capable of reflecting light may be placed.
The presence of a grating at the extremity of
the gas-flame serves to improve combustion.

In order to increase the draft of the burner,
an additional chimney may be placed above
the grating, as shown in the drawings, and for

- controlling the admission of gas a tap should
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be used, and for controlling the admission of
air a.damper may be placed at some point—at
the foot of the burner or in the additional
chimney above referred to.

It will be noted that the essence of my in-
vention is the utilization of the waste beat
from the produetsof combustion for healingthe
air and also the gas previous to combustion,
and thus improving the illaminating-power
of the flame, such heat being conducted to the
required point by means of solid wetallic con-
ductors, and that this action must not.be con-
founded with the application of a portion of
the heat of the flame for heating air or gas, or
for generating
is. effected at the expense of the flame, and
which is detrimental to its illuminating-power.

Having thus described my invention, what |

I claim, and desire to secure by Letters Pat-
ent of the United States, is—

1.- An appliance placed over and above the
flame for abstracting heat from the products of
combustion and conveying such waste heat, by
means of one or more solid metallic stems or
rods of good heat-conductivity, to the lower
part of the lamp, wherein the incoming air is
heated previous to combustion.

2. A chamber for heating the air on its way
to supply the flaine, consisting of metallic sur-
faces externally covered with imperfectly-con-

gas from hydrocarbons, whick’

L}

ducting or refractory material, substantmlly
as described.

3.Theapplianceheréin described, placed over
and above the flame, for abstracting heat from
the produets of combustion and conveying such
waste heat, by means of one or more solid me-
tallic stems or rods of good heat-conductivity,
to the lower part of the lamp, whereby the
combustible gas may be heated or be generated
from hydrocarbous previous to combustion.:

4. The stemsituated outsidethe burner, with
extended metallic surfaces at its npper and
lower parts, the former being exposed to the
heat of the flame, while the latterservesto heat
the air and gas supplying the burner, substan-
tially as shown and described.

5. The combination, with the stem B/, hav-
ing a collar, % and nut b3, of a number of annu-
lar metal disks, C, kept a little distance apart
by rings ¢, as and for the purpose specified.

6. The combination of the burner and the
perforated metal plate or wire-gaunze, placed
cver a grating at the foot of the burner, for
breaking up the incoming air-current and in-
creasing the heating-surface to which it is ex-
posed.

7. The heat-conducting stem B, coated with
a rcnactory substance caupable ot refracting
light and protecting it from the flame, sub-
stantially as described.

8. The heat-conducting stem situated out-
side the burner, coated with a substance or
substances capable of resisting heat and re-
fracting light.

In testlmony whereof I affix my mgnatme
in presence of two witnesses.

CHARLES WILLIAM SIEMENS,

Witnesses:
CHAs. ROCHE,
GE0. WOOLLETT,
Both of 2 Waterloo Place, Pall Il[all London,
Notary's Clerks.
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