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No. 792,356,

UNITED STATES

Pa.fented June 13, 1905.

PATENT OFFICE.

ALEXANDER SHIELS, OF GLASGOW, SCOTLAND.

BURNER.

SPECIFICATION forming part of Letters Patent No. 7 92,356, dated June 18, 1905.
Application filed Jannary 28,1905, Serial No. 242,412, '

To all whom it may concermn.:

Be it known that I, ALEXANDER SHIELS, 2
subject of the King of Great Britain, residin o
at (Glasgow, Scotland, have invented certain

5 new and useful Improvements in or Relating
to Burners, of which the tollowing is a speci-
fication.

This invention relates to gas and similar
burners, and refers particalarly to burners

1o foruse with carbureted air and contalning ap-
proximately from about three-fourths to five
per cent. hydrocarbon vapor. ' '

The burner when used for lighting employs
an 1incandescent mantle or body and may also

15 be employed for heating purposes.

- According to this invention the head or out-
let of the burner is provided with a device
for splitting up the gas into many small
streams and obstructing its free passage, an

20 automatically-operating governor being em-
ployed to control the pressure of gas supplied
to the burner. The gas is split up into mi-
nute streams and passes through very fine
conduits, channels, or passages, and an addi-
25 tional supply of air conveniently heated by
the flame may be intermingled with the oas
passing through the head of the burner at
the point of ignition. |

Reterring to the drawings, Figure 1 is a

30 sectional elevation of a preferred construction
of burner in aceordance with this invention.
Fig. 2 is a similar view showing a modified
construction; and Figs. 3 and 4 are respec-
tively a sectional elevation and a plan of the

35 top part or head of the burner, showing still
another moditied construction; and Kig. 5

shows a preferred construction where an ad-

cditional supply of air is Intermingled with
the gas as it issues at the point of 1onition.

40 Hig. 5" is a plan view of the burner-head A®
and tubes D seen in Fig. 5.

A 1s the burner-casing: B, the automatic
regulator; C, the inlet-valve controlled by the
regulator, and D is the device for splitting

45 up the gas into a number of minute streams
and interrupting its free passage as it passes
through the head of the burner to the point
of ignition.

Referring more particularly to the construc-

50 tlon shown in Fig. 1, the casing A is formed

| member for lighting purposes.

| of two parts A" A® screwed together, as at @,

or otherwise connected. The part A’ consti-
tutes the base of the burner and communicates
with the supply of gas or vapor, and the part
A® forms the outlet end, within which is ar- 55
ranged thedevice D forsplitting up the gas into

a series of fine streams or jets. Within the
casing 1s formed a fuel-chamber divided by
an atr-chamber B’ into two parts A* A®, which
communicate by a series of openings A®. The 60
upper side of the wall of the air-chamber B’

1s formed by a dished or cup-shaped member
B°, which is screwed, as at b, or otherwise
fitted gas-tight into the part A’ of the casing.
The lower side of the air-chamber is formed 6 5
by a corrugated or other resilient plate or
cdiaphragm B, preferably made of thin metal.
This diaphragm is attached to the stem (' of
the fuel-inlet valve C and acts automatically
to regulate the pressure of the gas. The 70
chamber B’ is open to the atmosphere through
one or more orifices B°, which coincide with
corresponding openings A’ in the wall of
the part A”.  The joint between the two parts
around the orifices may be made gas-tight in 75

any convenient manner. The diaphragm B

rests upon a flange A" on the part A’ of the
casing, against which it is pressed by the mem-
ber B*and is thus held in position. The stem
C’ of the valve C may be secured to the dia- 8o
phragm B by nuis ¢, as shown, or in any other
convenlent manner. . A spring E normally
tends to keep the valve C open, and one end

of this spring rests upon the valve, while the
other bears against an adjustable sleeve K, 85
screwed 1nto the part A’ of the casing, so that
by rotating this sleeve the power of the spring
can be adjusted. The spring E is situated
within an extension A’ of the casing, and the
end of this extension has a seating A for the go
valve C. This extension may be screwed or
otherwise attached to the gas-supply pipe B

or to a nipple connected thereto.

As above stated, this burner is intended for
burning carbureted air or light hydrocarbon 95
gas—ifor example, a gas containing as low as
three-quarters per cent. of hydrocarbon va-
por—and can either be employed for heating
purposes or with an incandescent mantle or

It 1s neces- 100




i0

15

20

25

0

35

Ml

2

sary when consuming a gas of this nature m
order to get satisfactory results that the gas
should be divided up into minute streams- be-
fore issuing at the point of ignition and that
the pressure of the gasissuing from the burner
should be maintained constant.

The device D (shown in Fig. 1)for splitting
up the gas as it issues from the burner con-
sists of a number of pieces of fine wire-ganze
D', which are disposed within the head A® of
the burner. As represented in the drawings,
comparatively large spaces exist between the
neighboring sheets of gauze; but in reality
spaces of this nature will not or need:not ex-
ist. the drawings being merely shown in this
way for the sake of clearness. The sheets of

gauze may be soldered or otherwise fixed:in
For example, they may rest on:a:

position:.
shoulder within. the extension:A? and- be re-
tained in: place by a ring screwed' or other-
wise secured to the-outer end of the part-A®.

The pressure of the gas passing through the:
device D¥isantomatically maintained constant:
The gas:

by the regulator above described.
enters the burnerthrough a valve C and passes

into the part A* of the fuel-chamber, thence

by the openings A® into the part A°, andthere-
after by the extension A’ to the deviee D,

where it.is split-upinto minute streams and
its free passage interrupted, as above de-

seribed.

The diaphragm B is so constructed’ that
should. the pressure at which the gas burns
most satistactorily. be exceeded  this pressure:
acting on the under side of the diaphragm-
will force it upward against the-action of a

spring and also against atmospheric pressure,

- closing the valve C more or less, and-when
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the pressure has subsequently been reduced
the spring will:again open the valve, allowing-
a larger quantity of gas to enter and always:
tending to prevent any excess of gas-pressure:
at the pointof ignition other than that which
Theregu--
lator also acts to reduce the pressure-—as, for

oivesthe mostsatisfactory results.

example, when more than one burner is con-

nected to the supply-pipe—since when all the

burners or some of them are in use the pres-

sure will be lower than should only one burner
The diaphragm will act to reduce

be 1gnited.
the pressure in the latter case, so that the gas
will be burned at the pressare at:which it is
found to give more satisfactory results.

Referring now to the modification shown in:

Fig. 2, the flexible diaphragm:B is here re-

placed by a cup-shaped member B, to which"
the stem C' of the valve 1ssecured. The open
end of the member:B*dips-into the mercury:

G or other suitable fluid or-semifluid disposed

in an annular channel or trough A", which is'
arranged between the outer wall of the part’

A’ of the casing and arcentral extension A*
thereon.

The head A®of the burner forms a separate |
65 part from the body A and communicates |

with the gas-at'thie point ol ignition.
ferred embodiment of theinvention in which
this supplementary supply of airis introduced
is shown i Figs. 5 and 5"
device D consists of‘a series of very fine tibes
D', having at top and ‘bottom enlargements D
and DY, respectively. Thespaces between the
lower ends of these tubes may be closed by a
plate or by solder A" or-otherwise.. The air
enters hetween the tubes and passes up tothe
point:- of 1gnition,.isswing- in small streams-
through the spaces existing between the en-

larged ends of the tubes D".
are circular:; but they may be rectangular,
hexagonal, or otherwise shaped, and they may
be of the same diameterthroughout their en-
tire length, the spaces between their lower:
enas being closed, so that the gas has to pass:
up inside the tubes, while the air passes on:
the outside.

792,356

| therewith by an appropriate number of pipes

or conduits A", which communicate with the
burner-body above the valve € and between
it and the automatic regulator conveying the

gas to the head below the device D.

" The casing A is open on the outer side of

the member B* to:the atmosphere through
one or more openings A’in the part A®of the

casing, so that the member B' is acted upon

by gas-pressure on its under side and by the

atmosphere on its outer side, the escape of

aas being prevented by the mercury or other
seal.

The device D; having wire-gauze arranged

‘as described in connection with Fig. 1, may
be employed with: this- construction or, as

shown; there: may be disposed between two

sheets ID* D3, of gauze-orthe like, a quantity

of asbestos-woolor other similar material-or
a:granular substance may be employed to di-

vide  the gas up into: minute streams as: 1t
‘passes through the device and to interruptits-
free passage.

In:the modification shown in Figs. 3 and 4

the device D within the head: A¥ consists of a
number of sheets-or pieces of metal or other

appropriate material: D?, having nodules D"
on eithier or both surfaces and arranged with-

in: the head: A’ so that the gas in passing
through the device is:impeded, broken, or

split: up into a'number of minute streams,.as

already described, or a:single sheet of metal:
may be folded upon:itself in:opposite direc-
tions alternately and the' projections or nod-
ules may. be arranged to come opposite each:
other, to project beyond:each other or over-
lap, or inany other appropriate manner.

An additional supply of air may be intro-

duced tointermingle with the gas by arranging-

air-passages between the gas-passages. For

example, in'the form:shown in Figs. 3-and 4"
the casing ofi the part A® may be pierced so:
as to introduce air between the' alternate

plates. The-air will:thus pass up and mingle
A pre-

The tubes shown

Only afew ofthe tubes are shown 1 :Fig,

In: this case the

75

80

g0

95

100

105

I10

115

120

125

130




10

L5

25

35

10

45

O

792,356

5, the exact position being shown more clearly |

in Fig. 5*. The tubes are also larger in di-
ameter than they will be in practice: but this
1s done for the sake of clearness. The lower
stem of the burner—-that is to say, the part
A—may also be provided with tubes ¢ to di-
vide the gas up before it enters the distribut-
1ing-chamber.

When the burner is employed for lighting
purposes, an incandescent mantle or member
may be suspended or fixed above the outlet
end of the burner in any appropriate manner,
and when employed for heating purposes the
burner will be arranged within a stove or fire-
place in any desired manner. In place of hav-
ing a regulator such as deseribed for each
light one regulator may serve for two or more.

What I claim as my invention, and desire to
secure by Letters Patent, is—

L. Ina burner which when used for lichting
purposes employs an incandescent mantle and
for burning light hydrocarbon vapor or air

containing a small percentage of hydrocarbon

vapor, the combination with a head or outlet
of a device for splitting up the gas into many
small streams and obstructing its free passage
through the burner and means for controlling
the pressure ot the gas-supply to the burner
substantially as set forth. -

2. In a burner of the character described
the combination with a head or outlet, of a

device for splitting up the gasinto many small’

streams and obstructing its free passage
throungh the burner comprising a series of
very fine vertically -arranged tubes as de-
scribed, said tubes being arranged to provide
alr-spaces between them, the spaces between
the lower ends of the tubes being closed for
the purpose set forth, and means for control-
ling the pressure of the gas-supply to the
burner. |

3. Ina burner which when used for lighting

purposes employs an incandescent mantle and

for burning light hydrocarbon vapor or air
containing a small percentage of hydrocarbon
vapor, the combination with a head or outlet
and means dividing the head up into a series
of fine conduits or passages comprising a se-
ries of very fine tubes as described, arranged
to provide alr-spaces between them. of a 09,S-
supply valve, a device operatively connected
to the gas-supply valve and arranged to be
acted upon by the incoming gas to maintain
constant the pressure of the gas entering the
conduits and a spring arranged to act upon
the gas-valve to tend to keep it open substan-
tially as set forth.

4. In a burner which whenused forlichting
purposes employs an incandescent mantle and
tor burning light hydrocarbon vapor or air
containing a small percentage of hydrocarbon
vapor, the combination with a head or outlet
and means dividing the head up into a series
of fine conduits or passages comprising a se-

3

ries of very fine tubes as described, arranged

to provide air-spaces between them, of a gas-

supply valve, an automatic regulator opera-
tively connected to the gas-supply valve and

65

arranged to be acted upon by the incoming

gas to maintain constant the pressure of the

‘gas entering the conduits, a spring arranged

to act upon the gas-supply valve to tend to
keep 1t open and means for adjusting the
power of the spring substantially as set forth.

5. Inaburner which when used for lighting
purposes employs an incandescent mantle and
tor burning light hydrocarbon vapor or air
contalninga small percentage of hydrocarhon
vapor, the combination with a head and means
cdividing it up into a series of fine conduits or
passages comprising a series of very fine tubes
as described, arranged to provide air-spaces
between them, of a fuel or distributing cham-
ber, an air-chamber within the fuel-chamber
and dividing it into two compartments com-
munlcating by a series of openings, a dia-
phragm forming one wall of the air-chamber,
a gas-inlet valve, a spindle connecting the

valve to the diaphragm upon which the fuel

acts to regulate the opening of the valve and
maintain constant the pressureof fuel issuing
from the burner, and a spring tending to keep
the gas-valve open against the fuel-pressure
substantially as set forth. |

6. Inaburner which when used for lighting

purposes employs an incandescent mantle and
for burning light hydrocarbon vapor or air
containing a small percentage of hydrocarbon
vapor, the combination with a head and means
dividing it up into a series of fine conduits or
passages comprising a series of very fine tubes
as described, arranged to provide air-spaces
between them, of a fuel or distributing cham-
ber, an air-chamber within the fuel-chamber
and dividing it into two compartments com-
municating by a series of openings, a dia-
phragm forming one wall of the air-chamber.
a gas-inlet valve, a spindle connecting the
valve to the diaphragm upon which the fuel
acts to regulate the opening of the valve and
maintain constant the pressure of fuel issuing
from the burner, means for adjusting the
spindle, a spring tending to keep the gas-
valveopen against the fuel-pressure and means
for regulating the spring substantially as set
forth.

7. Inaburner which when used for lichting
purposes employs an incandescent mantle and
for burning licht hydrocarbon vapor or air
containing a small percentage of hydrocarbon
vapor, the combination with a head or outlet
and means dividing the head up into a series
of fine conduilts or passages of a gas-supply
valve, a device operatively connected to the
gas-supply valve and arranged to be acted
upon by the incoming gas to maintain con-

stant the pressure of the gasentering the con- -
| duits, a spring arranged to act upon the gas-
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valve to tend to keep 1t open, and means for
supplyingair between the streams of gas, sub-
stantially as set forth.

. Inaburner which when used for lighting
purposes employs an incandescent mantle and
for burning licht hydrocarbon vapor or air
containing a small percentage of hydrocarbon
vapor, the combination with a head or outlet
and means dividing the head up into a series
of fine conduits or passages, of a gas-supply
valve, an automatic regulator (}peratwelv con-

nected to the gas- supplv valve and arranged

to be acted upon by the incoming gas to main-
tain constant the pressure of the gas entering
the conduits, a spring arranged to act upon
the gas-supply valve to tend to keep 1t open,
means for adjusting the power of the spring
and means for supplying air between the
streams of gas, substantially as set forth.

9. Ina burner which when used for lighting

purposes employs an incandescent mantle and
for burning licht hydrocarbon vapor or air
containing a small percentage of hydrocarbon

vapor, the combination with a head and means

dividing it up into a series of fine conduits or

passages of a fuel or distributing chamber, an |

air-chamber within the fuel- chamber and di-
viding it into two compartments communicat-
ing bv a series of openmws a diaphragm form-
ing one wall of the air-chamber, a gas-inlet

alve, a spindle connecting the Valve to the
diaphragm upon which the fuel acts to regi-
late the opening of the valve and maintain
constant the pressure of fuel issuing from the
burner, a spring tending to keep the gas-valve
open against the fuel-pressure, and means for
sup plymﬂ air between the streams of gas, sub-
stantially as set forth.

10. In a burner which when used tor light-
ing purposes employs an incandescent mantle
and for burning light hydrocarbon vapor or
air containing a small percentage of hydrocar-

bon vapor, the combination with a head and

means dividing it up into a series of fine con-
duits or passages of a fuel or distributing
chamber, an air-chamber within the tuel-

chamber and dividing it into two compart-
ments communicating by a series of openings,
a diaphragm forming one wall of the air-
chamber, a gas-inlet valve, a spindle connect-
ing the valve to the diaphragm upon which

708,356

“the fuel acts to reculate the opening of the

valve and maintain constant the pressure of
fuel issuing from the burner, means for ad-
justing the Spmdle, a Spring tendmﬂ to keep
the gas-valve open against the fuel-pressure,
means for reg ulatmﬂ the spring, and means
for supplwno air between the streams of
oas, substantially as set forth.

11. In a burner which when used for hﬂ‘ht-
ing purposes employs an incandescent mantle
and for burning light hydrocarbon vapor or
air containing a small percentage of hydrocar-
bon vapor, the combination with a head of a

series of tubes constituting passages for the

carbureted air or gas and havmg air-conduits
between them, a fuel or distributing chamber

or chambers within the fuel-chamber and di-
viding it into two compartments which com-

municate with each other by a series of open-

ings, a diaphragm forming one wall of the

air-chamber, a gas-valve, a spindle connect-
ing the valve to the diaphragm and a spring

tending to keep the gas-valve open, substan-
tially as set forth.

12. In a burner which when used for light-
ing purposes employs an incandescent mfmtle
and for burning light hydrocarbon vapor or
air containing a small percentage of hydrocar-
bon vapor, the combination with a head, of a
series of tubes constitutinﬂ' passages for the
oas and having air- condultq between them, an

“automatic 1‘@0’111‘11301 a gas-inlet valve opera-

tively connected to the regulator and a spring
tending to keep the gas-valve open and main-
tain constant the pressure of the gas which
acts upon the regulator tending to close the
valve, subsmntlally as set forth,

13. A burner-head for useasdescribed com-
prising a series of very fine vertically-ar-
ranged tubes, said tubes having enlargements
at, thelr upper and lower e_nds and bem«:r a1 -
ranged to provide alr-spaces between “said
tubes, the lower ends of the said spaces being
closed for the purpose set forth.

Intestimony whereot I have signed my name

to this specification in the presence of two sub-
seribing witnesses.
ALEXANDER SHIELS.
Witnesses:
R. W=rsTacorr,
War J. Dow.
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