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This invention relates to improvements in
- gas burners. _ '

Tt is the object of this invention to produce

a gas burner which will have a great heating

5 capacity and a high efficien¢y and which will
be of simple and Substantial constructiorf.

Tt is a further object of this invention to

produce a gas burner combining two sepa-

rately operating burners one of which em-

10 ploys a Venturi tube and in which the air is

mixed with the gas at or near the intake end

of the tube and the other of which discharges
the gas near the tip of the former burner and
for which the air is inspirated by the action
15 of the gas as it leaves the burner. -
Tt is a still further object of this invention
t'(ﬁf produce a gas burner of great flexibility
- that
_ use in connection with small commercial ap-
20 gliia_lmces and house heating furnaces and
oilers. :

The. above and other objeét; that may be--

come apparent as the description proceeds are
attained by means of an arrangement and a
25 combination of parts that will now be de-
seribed in detail and reference for this pur-
.pose will now be had to the accompanying
drawings in which the preferred embodiment
“of my invention has been shown and in which
Fig. 1 is a vertical diametrical section
through the lower end of the furnace, show-
ing my improved burner in place therein; .
Fig. 2is a section talen online 22 . Fig. 1;
Fig. 8 is a_detail showing the construction
a5 of the gas adjusting valve member;
Fig. 4 is.a vertical longitudinal section
through the burner;
Fig. 5 is a section taken on line 5—5, Fig. 4;

30

Fig. 6 is a section taken on line 6—6, Fig.

40 4;and - o
- "Fig.Tis a section taken on line 7—7, Fig. 4.
My improved gas burner has been illus-
trated in connection with a furnace whose
cylindrical wall has been designated by nu-
45 meral 1. The lower portion of this furnace
has been shown as lined with a layer of fire
brick or clay 2. The bottom of the fire box
is formed by a circular slab 8 of fire clay
from whose center a square or other shaped
50 column 4 extends upwardly. The slab 3 is
rovided with two parallel passages 5 and 6
which communicate respectively with the ver-
tical openings 7 and 8 of column 4. The up-
or end of column 4 has a conical recess 9
b5 which supports the inner ends of the radial
bars 10 whose outer ends are supported on the

shall be particularly well adapted for-
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ﬁpper end of the cylindrical wall 2. A col-
lection of broken fire brick or other highly

refractory material 11 is supported. on the .

bars-10 and When these are heated to incan- 60-
descence, they resemble a bed of live coals

“and serve to store and to radiate heat. The

furnace wall 1 and lining 2 are provided with
registering openings 12 for the reception of
the burnér assembly which will now be de- 65
scribed in detail. ' - _ '
The burner consists of a Venturi tube 13
whose end is provided with a transverse wall

_having a plurality of openings 14. The outer .

surface of the flared end of this tube has a 70
cylindrical portion 15 which is adapted to re-
coive one end of the mixing head 16.. The~
transverse  wall of the Venturi tube has a
hub 17 that projects rearwardly and whose

-outer surface is threaded for the reception 75

of the air regulating plate or shutter 18
which will be moved towards-or away from
the transverse wall when it is rotated and
which can be clamped in adjusted position
by mieans of a set screw 19. Hub 17 has a 80
cylindrical opening within which is slidably
mounted . the primary burner regulating
valve body 20. This body has a_cylindrical:
axial opening 21 which communicates with
the .transverse opening that passes through 85
the lateral extensions 22 and 23. A nozzle 24 -
has a threaded engagement with the wall of
opening 21. This nozzle has an axial open-
ing 25 that terminates in the smaller open-
ing 26. A stem 97 has a threaded portion .90
98 which cooperates with a threaded open-
ing 29 in the outer end of the wall body. A

lock nut 30 serves to hold this stem in ad-

Justed position. Stem 97 has the same out-

side diameter as the opening 25 and is pro- g5 .
vided with a tip 81 which is of the same size

as the opening 26 and is fluted like a reamer.
The maximum diameter of the tip 81 is less
than that of the stem 27 and terminates

in a shoulder 32. That portion. of the stem 100
adjacent the shoulder 32 is provided with
tapering grooves 33 which form passages for

the gas. When the stem is rotated so as to
move into the nozzle 24, the area through
which the gas may flow is gradually de- 105

creased until when the grooves 33 are en-

tirely within the nozzle the flow of gas will"
be entirely shut off. If hole 26 becomes
stopped, it can.be opened by turning the
stem 27 until the point 31 -extends entirely 110
through the opening 26. The -position of

‘stem 27 is adjusted to suit the conditions un-
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der .which the burner operates. "The inner

- end of the Venturi tube is threaded, as indi-

~cated by numeral 34. = A burner head body

10

15

has @ central hub portion 35 which has a
central. opening consisting of two threaded
sections 36 and 87 of different diameters.,
Section 36 is adapted to cooperate with the
threads 34 on the Venturi fube. A perfo-
rated wall or partition 38 connects hub 35
with the cylindrical portier 39 which ex-
tends to. both sides of this partition. The
front end of the cylindrical partition is in-
wardly tapered in the manner indicated by
numeral 40. A pipe 41, whose inside di-
ameter is greater than the outside diameter
of the Venturi tube has its front end con-

- nected with the cylindrical part 39 and its
‘rear end connected with the front end of the

20

" mixing head 16. The burner head body, the

pipe 41 and the mixing head 16 are first
assembled after which the Venturi tube is-

inserted through the open end -of the as-

sembly and screwed into the threaded open-

" . ing 86. A gasket 42 is located on the cy-

25

30)

lindrical surface 15 between: the end of the

‘mixing head and the ‘external shoulder at

the end of surface 15. When the parts are

lar chamber is formed. between pipe 41 and
tube 13. A burner nozzle 43 h#s one end

. provided -with a threaded section that en-

35

gages with the threads in opening 37 and
has a conical surface 44 that is parallel with
the parallel surface forming the end of part
40, By means of a washer 45 of suitable

“thickuess the conical surface on the nozzle

_ and. the cooperating surface on part 40 ¢an
* be spaced any distance desired so as to ob-

40

tain an annular opening 46 for the-escape
of gas, which will flow.therefrom in a conical
sheet represented by lines 47 and 48.

" The assembly that has just been described
is located within a cylindrical casing formed -

. by a cylindrical member 49 which is smaller

'in diameter than and located concentrically

" within a similar cylinder 50. The two cy-

50

lindrical members 49 -and 50 are held in -

spaced relation at thejr inner ends by a
ring 51 and at theif other ends by a
casting having a cylindrical section 52 and
a cylindrical flange 53 and an inclined wall
54, that connects one énd of flangé 53 with

“the center ‘portion of’ the .cylindrical sec-

65

tion 52. A damper ring 55 is mounted for
rotation on the outer surface of the i_nclined—
wall 54 and is provided with openings 56

" that correspond in position and size to simi;

1ar openings in the inclined wall 54. By ro-
-taltli.nﬁ' the ring 55 the effective areas through
" which

air may enter between members 49 and

. 50- can be adjusted to any extent desired.-

Secured to pipe 41 is a’hub 57 having a plu--

rality of radially projecting spokes or blades -
58 that resemble fan blades. 'The outer ends
of these blades engage! the inner- surface of

‘inner ‘surface curved in the manner.shown

- Pipe 66 is connected to the mixing head 16 at
-67 and is provided with an electrically oper-

. . ; , - distance, and with a pressure controlled valve
-agsembled as described, an elongated annu-

“end connected with the valve mechanisni of
valve 69 and the other connetted with the
‘plate 64 and rotates the plate so as to close

“at.78 and the other to member 20 at 23. A
-stop cock 74 controls the flow of gas through

-vents it from flowing in the opposite direc-

_gas inwardly t
“the ating plate 18; through the open}%gs
‘combustible mixture of gas and air, when ig-
nited at the burner tip 43, forms.a h

Part of the gas for the primary burner flows
“throu,
main

-41 and out through the narrow op‘enin% 46,
shape

member 49 and serves to center the burner
assembly. Another cylindrical tubular sec--
tion 59 is connected with the outer end of
part 52. A circular plate 60 has-a hub 61
that has a central opening'through which
pipe 41 extends and is urgeﬁ towards the end
of member 59 by means of a spring 62. Plate
60 has a number of radial openings 63. A
rotatable ‘damper plate 64 is mounted on a
forward extension of the hub 61 and is pro-
vided with openings that correspond to open-
ings 63 and which can be moved so as to
register with the latter. By rotating plate |
64 the effective area of openings 63 can be.
altered as desired.. Located within the front
end of the cylindrical member 49 is a ring 65
of . refractory material. This ring has its

in Fig. 4 and the surface marked “X” is par-.
alleV with lines 47 and 48. - -~

Gas under the appropriate pressure is con-
ducted to the device through pipe' 66, which
is connected with the proper gas supply.

ated valve 68, that can be controlled from a

69 which is connected with-the boiler by
means of pipes.70. A. lever or arm 71 has one

the openings 63 whenever valve 69 closes.
A pipe 72 has one.end conuected with pipe 66.

this pipe. Amnother pipe 76 has one end con-.
nected with the mixing head at 76 and the |
other connected with member 20 at 22. This
pipe is. provided with a check valve 77 t-h}::tv
permits gas to flow from the interior of the
mixing head to the regulating valve, but pre-

tion. A S - R
" Let-us now assume that the parts have been
assembled in the manner described and that

' nturi tube pro--
duces a suction that causes air to flow past’

14 and to become mixed with the gas.. ‘The

iot flame.

h pipe, 72 and valve 74'and the re-
er through ‘Eipé 75. Gas will also flow:
through the annular space between the out-
side of the Venturi tube and the inside of pipe-

This thin sheet of gas will issu¢ in the shs
of a hollow cone and pass parallel with. and -
close to surface “X”. . The flow of gas from
opening 46 produces a saction that'causes air
to flow inwardly through holes. 63, between
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biadés 64 and thence through holes 78 in the
refractory ring 65. The suction produced
by the flow of gas also causes a stream of air

to flow inwardly through openings 56

through openings 5, 7, 8 and 6, pipe 79 past
the butterfly valve 80 into the space between
pipe 41 and the interior of the cylindrical -
member 49 where it is mixed with the cold air
that enters through openings 63. The air -

that flows through the passageways 7 and‘8

in the column 4 gets very hot as this support

~ them to mix thoroughly.

20

25

- 30

. a single

40

5

_justing the disks 64

is located directly in the path of the flame
and is usually incandescent. By properly ad-
and 55 any desired pro-
portions of cold and hot.air can be obtained.
As the cold.and the hot air pass the blades.
58, they are given a rotary motion that causes
When the pressure in the boiler exceeds a
predetermined value, valve 69 closes and
when this occurs the openings 63 will also be "
closed by the disk
connected with this valve by means of the arm
71. “Whenever valve 69 closes the secondary.
burner will cease to function and at the same |
time the only gas that will reach the primary

burner will be that which flows through pipe

72 and this can be adjusted so. that the heat -
produced by the primary burner will be just
about sufficierit to maintain the temperature
of the furnace or the pressure of the boiler
constant. -When valve 69 opens after having
been closed, the primary burner will serve to
ignite the gas. A pilot light (not shown).

5 is provided for igniting the primary burner.

By combining the burners in- the manner
shown, a greater flexibility is obtained than if
urner were used as with the two
‘burners these can be so adjusted that a quick"

increase in -the heat can be obtained when

both are operating and when the primary
“burner is used alone,
so as to produce almost e

tain the temperature at the desired value

_ after it has been brought there by the com-

bined action. of both burners. - .
‘Having described my invention- what I
claim as new is: - L R

1. A compound gas ‘burner con'ipris‘in ‘8

‘primary burner formed in art from a Ven--
turi tube and a secondary burner having an
annular passageway formed by the outer sur-
face of the Venturi tube and
surface of a pipe concentric therewith and
independently “controlled means for admmit-
ting sir and gas to the -interior ‘of the tube-

" and to the annular space. * - :

. in combination,
60 base flaring and of a greater diameter than

. 2. A compound gas burner féomp;iéix{g,
a Venturi tube having its.

the inain portion of the tube, the outer sur-
face. of the flared end having: a cylindrical
“surface.provided with a shoulder, a ipe en-
closing the Venturi tube, a mixing ead se-
curéd to the pipe, said

flaring and of

64 which is operatively .

this can be regulated

-gasket located between t.
by the inmner

lar%fr cylindrical
“wit.

head having & cylin- -

3

drical portion adapted to fit onto the cylin- .
drical surface, a gasket located between the

choulder and the end of the mixing head and

means for connecting the other' end of the

Venturi tube to the adjacent end of the pipe

and for forcing the end of the mixing head -
against the gasket. :

3.. A-compound gas burner. comprising, in
combination, a Venturi tube having its base -
a greater diameter than the 5.
main portion of the tube, the outer surface of =
the flared end having a cylindrical surface
provided with a shoulder, a pipe enclosing
the Venturi tube, a mixing head secured: to
the pipe, said head having a cylindrical por-
tion adapted to fit onto- the “cylindrical sur-
face, a gasket located between the shoulder
and the end of the mixing head, and a burner
head provided with two concentric cylindri-
cal portions connected by a perforated par- 8
tition, the, larger cylindrical portion -being -
connected with the pipe and the other with -
the Venturi tube. ' o
-4, A compound gas'burner comprising, in
combination, a Venturi tube having its base.
flaring and of a greater diameter .than the
main portion of the tube, the outer surface of
the flared end having a cylindrical surface
provided with a shoulder, a pipe enclosing the
Venturi tube, a mixing head secured to the
pipe, aid head having a cylindrical portion
adapted to fit onto. the cylindrical surfdce, a
gasket located between the shoulder and the
end of the mixing head, a burner head pro-
vided with two concentric ‘eylindrical por--
tions connected by & perforated partition, the
larger cylindrical ‘portion being connected -
with the pipe and the other with the Venturi -
tube, means for admitting air and gas into . .
the flared end of the Venturi tube and means
for admitting gas into the annular space be-

80

tween the Venturi tube and the pipe. — - :
nough heat to main-
‘combination,

5. A compound gas burner comprising, in
a Venturi tube having its base. .-
flaring and of a greater diameter than the
main portion of the tube, the outer surface .
of the flared end having a cylindrical surface
%rovided with a shoulder, a pipe enclosing the
enturi tube, a mixing head secured to the
pipe, said head having a cylindrieal. portion
adapted to fit onto the cihndricﬂ,l.surface,- a
e-shoulder and the-
end ‘of the mixing head, a burner head. pro-.
vided with two - concentric cylindrical por-
tions connected by a perforated partition, the,
rtion being -connected
ith the pipe and the other with the Venturi -
tube, means for admitting air.and ‘gas.into
th&ﬁared end-of the Venturi tube and means
for admitting gas into the annular, space be-
tween ;herenturi tube and thepipe, and a
nozzle secured to the burner hedd, said noz-
zle having an opening in line with the Ven- -
turi tlilg, i portion of the outer surface of -
the nozzle being conical and adapted to form 130

70 .
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~ with the bur r heéd_iabii‘cular passage for *

<

4

the escape of gas from the annular pas-

© sageway. :

10

6. "A "cornpound ‘ga_s burner comprising, in

combination, a Venturi tube having its base -

flaring and of a greater diaméter than the

- main portion of the tube, the outer surface of

the flared end having a cylindrical surface
provided. with a shoulder, a pipe enclosing
the Venturi tube, a mixing head secured.to

the pipe, said head having a cylindrical por-"

tion adpated to fit onto the cylindrieal sur-

. face, a gasket located between the shoulder.,
-and: the end ‘of the mixing head, a burner

head provided with two concentric cylindri-
cal portions connécted by a perforated par-

. tition, the larger cylindrical portion beirg

connected with the pipe and the other with

"~ the Venturi tube, means for admitting air
20

and "gas into the-flared ‘end. of-the Venturi
tube and means for admitting gas into the

~ annular space between the Venturi tube and
- the pipe, a nozzle secured to the burner head,

- sald nozzle having ‘an opening in line with -
' the Venturi tube, a portion of the outer sur-

face of the nozzle being conical and adapted
to form with the burner head a circular pas-

' passageway, a cylindrical closure enclosing

30

the pipe, means for spacing the pipe and
burner from the closure, means slidably con-
nected with the pipe and adapted to engage

- the end of the cylindrical closure and mesns

comprising a spring for holding the slidable

_means against the end of the-cylindrical clo-
sure:- - . . ' .

STA -corl?pound gas burner comprising &
primary burner composed of a Ventuii tube,
a detachable nozzle at one end and means at

' the: other end ‘for admitting air and’ gas, a
.secondary burner comprising a pipe enclos-

ing the Venturi tube and spaced from the lat-

.. ter so as to form an annula;r-gassage, a burner
. head secured to. the pipe an
© 45

_ the tube at one :
_end, a mixing head connecting the pipe and -

1,686,711

tube at the other end, means for admitting

as into the annular space, said burner head ..

aving a transverse perforated partition and
a circular flange extending forwardly from
the partition into close proximity to the

T
‘outer surface of the nozzII; whereby a ‘pas-

sageway is provided for the escape of gas, a
cylindrical housing enclosing said pipe,
means for spacing the pipe from the housing
and ‘means for admitting air-into the space
between the pipe and the housing. ’

- 8. A compound gas burner comprising a

50

55,

primary burner composed of a Venturi.tube,

a detachable nozzle at one end and means. at

the other end for admitting air and gas, a

secondary burner comprising a pipe enclos-

60

ing the Venturi tube and spaced from the lat~ -

ter so as to ferm an annular passage, a burner

head secured to:the pipe and the tube at one
-end, a mixing head conmnecting the pipe and

tube at the other end, means for admitting
gas into the annular space, said burner head

‘having a transverse perforated partition and

a circular flar'ge extending forwardly from-
the partition 1into close proximity to-the

;-

65

70

outer -surface of the nozzle whereby a pas--

-sageway ‘is provided for the escape of gas, a
..sage for the escape of gas from the annular

cylindrical housing enclosing . said pipe,

means for spacing the pipe from the housing,*
“means for admitting air into the space be-

tween the pipe and the housing, a cylindrical

.member surrounding the cylindrical housing-
and spacefl from the latteF, means for con-

necting the ends of the cylindrical member
with the cylindrical housing, means for ad-

~mitting air into-the space between the eylin-

drical member and the housihg and a con-.

‘duit extending from the last mentioned space

to the space between the pipe and the cylin-

-drical housing, a portion of said conduit be-
ing located in the path of the fiame from the

burners. .

75j ‘
80
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TIn testimony Whére_of)I affix iy signature.

' HAROLD D. SCHRADER.



