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13 Claims.

This invention relates generally to the class of
gaseous fuel burners and is directed particularly
to improvements in air supply control means.

The present invention comprises what might

‘be termed an air compensator and has for ils
“prineipal obiect to provide a means for more ef-
fectively controlling the flow of air to the air inlet
ports which are found at the outer end of the
venturi through which passes the air and gas
mixture to a burner head, whereby the air stream
moves to the inlets without fluctuation and there
is avoided, as a result, the back firing which
often .occurs in the ventyri of the burner struc-
ture.

Another object of the invention is to provide an
air control means for attachment to a burner unit
of the character stated, which is designed so that
it can be installed without materially changing
the burner unit.

Still another object of the invention is to pro-
vide an air contrel means of the character stated
with -a modified burner fitting by which the eon-~
trol means is supported at one end for adjust-
ment.

Still another obieet of the invention is to pro-
vide an air eontrol means of the character stated
which replaces the present air shutter and which,
by adjustment upon the burner fitting, regulates
the amount of air permitted to enter the burner
venturi for mixture with the gas flowing from
the fitting into the venturi.

Other objeets and advantages of the invention
will become apparent as the deseription of the
same proceeds and the invention will be best un-
derstood from a econsideration of the following
detailed description taken in connection with the
accompanying drawings forming a part of the
specification, with the understanding, however,
that the invention is not te be limited to the exact
details of construction shown and described since
pbvious modifications will eceur to a person skilled
in the art.

In the drawings:

PFigure 1 illustrates a porfion of a typieal ecir-
eulator burner such as is employed in gaseous fuel
heaters, showing thereon, partly in elevation and
‘partly in seetion an air compensator or regulator
construeted in accordance with one embodiment
of the present invention in association with a
modified burner fitting.

Figure 2 isa sectional view taken substantially
on the line 2—2 of Pigure 1.

Pigure 3 is a sectional view taken substantially
on the line 3—3 of Figure 1.

Figure 4 is 2 view in side elevation of a second
.embodiment of the air regulating device.

Pigure 5 is a transverse section taken substan-
tially on the line 5—5 of Figure 4.

Figure 6 illustrates a modified head or outer end
construction.

“Peure 7 illustrates-another ‘modified head or
-outer’ end construction.

“Pigure 8 is a view in side élevation .of another
- embodiment of the invention.
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Figure 9 is a transverse section taken substan-
tially on the line 8—9 of Figure 8.

Figure 10 is a view in elevation of the outer or
front end of the emhodiment illustrated in Fig-
ure 8,

Figure 11 is 3 detail illustrating another form
of connection between the burner fitting and the
end wall of a regulator.

Referring now more particularly to the draw-
ings the numeral 18 designates in Pigure 1, a por-
tion of the head of a circulator burner while the
numeral {2 generally desirnates the usual long
air and gas mixture conducting Venturi tube
which leads to the burner head {? and which has
at its free outer end the wall 14 in which are
formed air admission openings i16 and a central
opening 8.

In conventional burners the wall 14 at the euter
engd of the venturi 12 is equipped with an air shut-
ter, not shown, which regulates the flow of air
through the openings 16. For the purposes of the
present invention such air shutter is done away
with.

The burner fitting 20 here illustrated is of the
adjiustable orifice type but since such a type of fit-
ting which is coupled with the gas manifold 22.
In this modified fitting the stem or nozzle 24 is
of greater length than in the conventional fitting
and in one embodiment of the invention is pro-
vided with the screw threads 25 for the purnose
hereinafter deseribed. This stem or nozzle 24 is
of a diameter to fit fairly snugly in the central
opening I8 of the Venturi wall {4, as illustrated.

The burner fitting 20 here illustrated is of ad-
justable orifice type but since such a type of fit-
ting is standard form and well known it is net
believed necessary to give any detailed descrip-
tion or illustration of the same. Tt could alse be
a solid end type of fitting or non-adiustable.

In accordance with the present invention in
one embodiment thereof there is provided the rel-
atively long metal air housing in the form of a
eylinder 26 which is closed at one end, herein-
after termed the forward or outer end, by the
wall 21, in the center of which is an internelly
threaded forwardly projecting collar 28 defining
the central opening 29, In this opening is
threadably fitted, when the device is installed, the
burner fitting stem 24 as illustrated in Figure 1.

The inside diameter of the cylinder 26 is slight-
ly greater than the overall diameter of the for-
ward end of the venturi 2.

The air cylinder or housing is installed over
the venturi in the nature of a sleeve as shown and
the inner end of the cylinder which is open, has
slidably fitted therein the spider 30 which com-
prises the inner collar 31 which is fitted around
the venturi, the radial arms or spokes 32 and the
outer rim 33 which is carried by the spekes and
which fifs inside the open end of the evlinder 26.

Any suitable means may be employed for moust-

ing the spider on fthe venturi, the spider here il-
lustrated being divided with each .of the halves
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provided with radial ears 34 which are secured
together by screws 388.

As will be readily apparent the spider 36 cen-
ters the cylinder 25 on the venturi, supporting
the inner end of the cylinder in the proper posi-
tion while the forward or outer end is centrally
supported by the stem 24 of the fitting 26. Since
the inside diameter of the cylinder 28 is greater
than the overall diameter of the outer end of
the venturi it will be seen that space is provided
for the passage of zir around the forward end
of the venturi

_through the apertures 18, when the forward wall
27 of the cylinder is properly spaced from the
wall i4 of the venturl. Such apertures need not
be restricted any longer as o shape or size in
this burner design. The entire face of venturi
except for valve supporting member may be open,
providing for maximum air opening as required
and ease of casting in foundry. .

To facilitate the maintenance of the walls 27
and {4 in the proper relation, the wall 27 is pro-
vided with at least two tapped openings 3§ in
each of which is threaded a lock screw 37 which,
after the housing or cylinder 25 has been prop-
erly adjusted, are threaded inwardly for abut-
ment against the Venturi wall {4 so as to hold
the cylinder in set position.

The adjustment of the spacing between the
walls {4 and 27 is accomplished by rofating the
cylinder 28 so that it will be threaded inwardly
or outwardly on the stem 24 and to facilitate such
rotation the cylinder at its outer end is provided
with a suitably roughened or Znurled surface as

“indicated at 28.

In the embodiment of the invention as illus-
trated in Figure 1 the cylinder or housing has
been shown as formed in one piece as g drawn
or cast tube. The material for this and the other
embodiments may be steel, brass, aluminum or
any suitable alloy.

In Figures 4 and 5 there is illustrated a second
form or embodiment of the housing or cylinder.
In this embodiment the cylinder is generally
designated 28a and is of two-part construction in
that it comprises the body portion which may be
of one piece, either seamed or seamless, and a
drawn cap 3% which is fitted over the outer or
forward end of the body and spot welded or
otherwise permanently fixed thereon as indicated
at 40, This cap has its periphery knurled as at
41 for the purpose above set forth and it is pro-
vided with the central threaded collar 42 for re-

“ceiving the threaded stem of the burner fitting
and with tapped
screws 37.

In this modified embodiment shown in Figures
4 ang 5, the inner end of the cylinder has fitted
therein the annular bafle wall 84 the central
opening 45 of which receives the body of the
venturi 2. This bafile wall is provided with a
number of air inlet openings 486.

As in the case of the spider 39, the baifie
.and spider plate 44 is for the purvoss of center-
-ing the tube on the burner venturi, the bafie pro-
viding a means whereby the air supplied to the
burner mixer can be controlled. This design
provides a fixed air supply for one style of burner
in most cases. The compensator, accordingly,
being designed for the individual burner and the
air openings in the bafiie plate 84, being of a size,
number and shape to suit the air requirements.
‘The spider and air bafile arrangement may, there-
fore, vary to suit cne or many burners in ac-
cordance with the design required for the burner

for movement into the latter

openings 43 for the lock 5
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size. Any su1ta.ble mezans may be used for se-
curing the spider bafile 48 on the burner mixer
or Venturi tube.

In Figures 6 and 7 two other arrangements are
llustrated for efiecting the assembly of the two
parts of the device whieh, is shown in Figure 4
25 having the body and head or cap spot welded
together. In the arrangement shown in Figure 6
the cylinder 28b is shown as having its forward
end screw threaded as-indicated at 47 and the
cap which is designated 4ia is also screw
threaded internally for threaded engagement on
the end of the cylinder. )

In the modification shown in Figure 7 the cyl-
inder which is designated 20¢ is provided with a
pair of radially directed vins 48 on the outer
wall thereof zat dismetrally opposite points, one
only of such pins being shown, and the head
or cap £{b slips over the forward end of the

~gylinder body and is provided with a bayonet

slot 48 for each of the pins or lugs 48. Thus the
cap is effectively.-locked in position by the bayonet
slot coupling illustrated.

Pigures 2 to 10 iliustrate ancther embodiment
of the invention wherein use is made of a num-
ber of baffles inside the cylindrical housing and
surrounding the Venturi tube. In this third em-
bodiment the eylinder or housing is generally
designated 284 and is initially formed in the two
longitudinal sections &« each of which has a semi-
cirgular end wall b and the sections are bordered
slong the longitudinal edges and the edges of the
end walls by the lateral flanges §58. These flanges
ar\, placed together and secured by welding or in
oth suitable manner. At the outer
end of the cylinder the flanges which extend
across the end wall portions b are shaped to pro-
vide the Atting stem receiving collar &{ and each
wail portion is also provided with 2 tapped open-
ing 32 to recelve g lock screw.

in thm embodiment the collar 51 may bn in-
ternally threaded like the collars 28 and 42 or it
may he smooth as illustrated to snugly receive a
fitting stem which is also smooth or unthreaded
such as the stem indicated at 83 in Figure 11.
When g smooth collar and stem are employed the
collar is provided with a suitable set screw 84
which is adapted to have locking engagement
with the ftting stem 83 to hold the cylinder
agsinst axial movement. It will be reagily ap-
pavent from the foregoing that instead of rotat-
ing the cylinder to make the desired adjustment
the cylinder is merely slipped inwardly or out-
wardly on the smooth stem and when the desired
adjustment cbtained the set screw §4 is
threaded inwardly into contact with the stem 53.

In the event that the collar 5{ is provided with
screw threads so that rotation of the cylinder is
required to make the desired adjustment, the
filanges 83 extending across the forward or outer
end of the cylinder provide a convenient finger
hoid means for effecting the turning of the
cylinder.

In the embodiment of T‘igures 8 to 10.the cyl—
inder is provided with a number of longitudinally
sphaced internal bafiles 5% in the form of annular
flanges which have alternately large and small
openings.

At the inner end of the cylinder another type
of spider design is illustrated which functions as
2 baffie and also to center the air compensator
or cylinder hody on the Venturi tube. This com-
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“bined spider and bafle is designated 58 and the

central opening 57 thereof is of a diameter to
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fit snugly around the Venturi tube so as to main-
tain the cylinder concentric with the tube.

For the admission of air into the cylinder past
the bafile spider structure 56, such bafle is pro-
vided with a number of openings 58 as illustrated
in Figure 9.

The bafle arrangement shown in Figure 8
provides an effective flow of air control, speed
and volume of air to obtain the accuracy re-
quired for pre-mixing and control of air flow to
the air admission openings 16 in the wall at the
forward end of the Venturi tube.

As previously stated where the cylinder or
housing collar and burner fitting stem are ma-
chined to fit snugly together the desired accurate
adjustment of the cylinder can be made by slid-
ing the same back and forth on the fitting stem
to bring the forward wall of the cylinder body and
the apertured wall {4 of the venturi into the de-
sired spaced relation for the admission of the
proper amount of air to the venturi.

In each of the several embodiments of the in-
vention the bafles also function to secure quiet-
ness of burner operation.

In connection with the previously referred to
back-firing which the present invention prevents,
this is also called “noise of extinction,” and may
be due to burner desien, but it is also due to the
creation of a lean, or explosive, air gas mixture
which forms immediately after the gas is shut
off. Such a lean mixture is practically eliminated
by the present invention, giving as a resuli, a
quiet shut-off.

The invention is particularly useful where
manufactured gas is used, where burner designers
have great difficulty in obtaining quietness of ex-
tinetion. It is also very satisfactory on LP-gases,
which are difficult in this respect as well.

I claim:

1. In a gaseous fuel burner including an air
and gas conducting Venturi tube having an end
wall provided with a central opening and air ad-
mission openings and having its opposite end con-
nected to a burner, a gas inlet nozzle having a
stem portion extending into said central opening,
a cylinder housing encasing a major portion of
said tube and having an outer end wall, said
cylinder housing end wall being opposed to and
spaced from said Venturi end wall, said cylinder

housing end wall having an opening through 0

which said nozzle stem extends and in which the
stem is engaged, and means within the inner end
of the cylinder housing and bearing against the
tube to center the cylinder housing on the tube,
the inside diameter of the cylinder housing being
greater than the maximum diameter of the Ven-
turi tube to provide space for the passage of air
through the cylinder housing and fube and bhe-
tween said tube and housing end walls to said
air admission openings, and said cylinder hous-
ing being open at the inner end for the admission
of air thereinto.

2. The invention as set forth in claim 1, wherein
the cylinder housing is adjustable axially on said
nozzle stem, and means for locking the Venturi
tube and cylinder housing together, said means
being operatively associated with the Venturi
tube and cylinder housing.

3. The invention as set forth in claim 1, where-
in the cylinder housing end wall central opening
is threaded and said stem is threaded for engage-
ment with wall opening threads.

4. The invention as set forth in claim 1, where-
in the cylinder housing end wall central opening
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and the nozzle stem are machined to a smooth
sliding fit for the axial sliding adjustment of the
cylinder housing on the stem, and means for se-
curing the cylinder housing against axial move-
ment.

5. The invention as set forth in claim 1, with
an air bafile within the cylinder housing and en-
circling the Venturi tube.

6. The invention as set forth in claim 1, where-
in the cylinder housing and end wall are com-
prised in a single piece of metal.

7. The invention as set forth in claim 1, where-
in the said end wall comprises a cap piece secured
on one end of the cylinder housing.

8. The invention as set forth in claim 1, wheve-
in the said means comprises a spider encircling
the Venturi tube.

9. The invention according to claim 8, wherein
the spider also comprises an air baffle.

10. The invention ascording to claim 8, in
which the spider is in the form of an annular
plate providing a bafile with air openings therein.

11. The invention according to claim 8, and a
plurality of annular bafile plates in and secured to
the wall of the cylinder housing in spaced rela-
tion longitudinally thereof and encircling and
spaced from the Venturi tube.

12. In a gaseous fuel burner including an air
and gas conducting Venturi tube having an outer
end wall provided with a central opening and air
admission openings and having its inner end con-
nected with a burner, a gas inlet nozzle having
a stem portion extending into said central open-
ing, a cylinder housing having a wall across one
end, the housing encasing said tube and the outer
end wall thereof, said cylinder housing end wall
having a central opening thru which said stem
portion extends and by which the cylinder hous-
ing is supported on the stem portion, the inside
diameter of the cylinder housing being greater
than the maximum diameter of the Venturi tube
and said cylinder housing end wall being spaced
from the Venturi tube end wall, whereby air
passes through the housing and between the Ven-
turi tube and housing end walls to said admission
openings, the other end of said cylinder housing
being open for the admission of air thereinto,
means within the cylinder housing connected be-
tween the same and the Venturi tube for center-
ing the cylinder housing on the tube, and means
carried by the cylinder housing for engagement
with the tube end wall for holding the cylinder
housing in set position.

13. The invention according to claim 12 where-
in said means for holding the cylinder housing
in set position comprises a screw member
threaded through a threaded opening in the ¢ylin-
der housing end wall and extending across the
space between said end wall and bearing against
the Venturi tube end wall.

HARRY E. THOMPSON.
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