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This invention relates to 2 new and improved variable
load burner constructions.

In commercial forced air draft oil and gas burners
used to generate heat for boilers or the like, it is fre-
quently desirable that such burners be capable of effi-
ciently operating over a relatively broad firing range to
meet greatly varied load conditions.

More particularly, in many industrial heating applica-
tions in connection with which burners are used, maxi-
mum efficiency in over-all operation is attainable only
if the burner is capable of successfully operating with
substantially equal efficiency at both a relatively high and
relatively low firing rate. Thus, for example, it has been
found that in many instances, the burner should be
capable of operating substantially equally satisfactorily
anywhere within a ten-to-one load range, or, in other
- words, that the burner should be capable of operating
efficiently at as low as one-tenth of its maximum capacity
or firing rate.

Although several of the more conventional forced air
draft oil or gas burners in commercial use today of which
I have knowledge are capable of operating reasonably
efficiently and satisfactorily over a one-to-four or one-to-
five firing range, if one attempts to operate such con-
ventional burners at much below one-fourth or one-fifth
of their maximum firing rate serious practical difficulties
to the point of actual failure in combusiion may resuit.

Perhaps the principal reason why prior art burners
cannot be operated successfully at much below one-fourth
or one-fifth of their maximum capacity is that no suffi-
ciently satisfactory means has heretofore been developed
for insuring an adequate or proper intermixture between
air and fuel within the combustion chamber under con-
ditions where both the volume of air and fuel introduced
into the combustion chamber is less than one-fourth or
one-fifth of the amounts introduced into the chamber
when the burner is operated at maximum capacity.

It is a principal object of the present invention, there-
fore, to provide a burner construction which is capable
of operating satisfactorily and efficiently over a relatively
broad firing range, as, for example, over a ten-to-one
firing range.

In the drawings:

Fig. 1 is a side elevational view of a burner construc-
tion embodying the invention with portions thereof
shown broken away in section.

Fig. 2 is a plan view of the burner with the fan motor
cover removed.

Fig. 3 is an enlarged longitudinal sectional view of the
burner proper.

Fig. 4 is an enlarged perspective view of one of the
air register vanes.

Fig. 5 is an enlarged fragmentary view in side eleva-
tion showing the air register vanes, in closed position.

Referring now more particularly to the drawings, the
burner construction therein shown comprises, generally a
blower or fan assembly A, a plenum or windbox unit B,
an air register assembly C, a gas burner assembly D, an
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oil injection assembly E, and a combustion chamber, the
entrance to which 1s designated generally at F.

‘Lhe fan or blower assemoly, neretorore indicated gen-
erally at A, preierably comprises a motor-driven fan
blower 10 mounied for rotanion within a scroil type or
voiule fan housing Li. ‘Lhe motor aZ connccled py belt
drive 13 to drive shaft 14 may be convenientiy locaied
witain enciosed cover 4d removably secured Lo fan hous-
ing 4. 10e blower discharge end of the Ian nousing is
connected as at 16 to tne ipiel side of tne plenum oOr
windoox heretorore indicaied generally at B.

As above 1ndicated, windoox B consists of a scroll type
or volute casing i/ which may be provided with one or
more iniernal oaliies such as indicated at 48 for insuring
unuorm air distrioution o lhe burner via circular air
reguster C,

cureutar air register C comprises, more specificaily, a
plurauly of arcuate vanes 1y, each of waicn are pivotaily
mouilcd O an associded axie Z4 [Or aujusiaole Opemng
and ClUsIng Muvellcnis. MOIe parlicularly, €ach Of tne
vafe Suppurlig axics 4i are rolataoly journated to op-
PUSLE Siues OL 4 CITCUlAr [Fame 44 WACSLEvY LAC Vanes may
UC 4Wyusia0ly OPched Or Closed N UMSUR COOCUITenily
WL vallaudon i Oriog rate, by cONLrol means Lo e here-
inasier descrioed.

circular aur register assembly C is located within the
SCIOl picoum 1/ 10 sucn manner that tne ciearance be-
tween Lae curcular regwsier and tne walls of ihe plenum
LUIUMLSAES 10 [Re Qifccuon Of the alr How tarouga ine
pienum so as to insure UMIOrM CiSIioution of air tnrough
I0c FegiSiel vanes and into ine purner,

‘Ane circular register 18 also located coaxially with
respect to tne throat opening of the compustion cnamoer,
as well as with respect to tne gas injection ring and oil
spray nozzle of the purner, as wil more fully hereinafter
appear.

‘ihe construction of the air register is preferably such
that when the vanes are fully ciosed or shut each vane
lies generally within the plane of circumference of the
circular register frame. 1t is further noted that the
vanes are constructed and arranged so that when they are
closed contiguous edges of adjacent vanes partially over- .
lap one another in shingle-like arrangement, as shown
in Fig. 5, for example. 'Lhis arrangement is important .
because when the vanes are closed to near shut position
during operation of the burner within its lowermost firing
range, a highly desirable spiral motion will be imparted
to the air dow through the register vanes as it passes into
the combustion chamber. The importance and signifi-
cance of inducing a spiral action to the air draft during
low load operating conditions will be described more
fully hereinafter.

Each of the vane axles 21 may be provided with a
pinion or spur gear, such as indicated at 23, adjacent
its rearwardly projecting end. To control opening and
closing movements of the vanes 19 in unison a ring
gear 24 may be provided in mesh engagement with all
of the vane axle pinions 23. Selective movement of
ring gear 24 in clockwise or counter-clockwise direction
may be controlled through manipulation of control lever
26 provided with a spur gear or pinion 27 in mesh
engagement with ring gear 24. Referring specifically
to Fig. 1, it is seen that upward movement of lever 26
will through its spur gear connection with the ring gear,
cause the latter to move in a clockwise direction for
causing opening of the air register vanes 19. Similarly,
movement of control lever 26 downwardly will cause
counter-clockwise rotation of ring gear 24, and consequent
closing of vanes 19,

In order to provide a means for regulating and syn-
chronizing the opening and closing movements of the .
circular air register vanes concurrently with variations
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in “the ‘air "and fuel supply fo the burner, a manual con-
trol ‘station, ‘indicated générally 4t ‘G, may be provided.
More specifically, control station G comprises a manual
control lever 50, plvoted as at 51 to quadrant 52 and
pivotally ‘coninected by link arm 53 ‘to multi- louver air
damper 54, which said dainper isin commumcatlon w1th
fan housmg 10 “for regiilating the volume of “air flow
into the blower tnit. Control arm ‘80 is also p1votally
cdiinécted fo gas valve 55 by a link arm 56 ‘Control
artn 80 is further ‘¢onnected fo contol lever 26 by
liitk 564.

From the’ foregoing arrangement it is seen that when
mastér ¢ortrol 1ever 50 is moved upwards the damper
blades 57 of multi-louver damper-54 erl move toward
closed position “through conventlonal lmkage compris-
ing ‘a ‘¢ontrol bar 59 ‘and blade levers 60, thereby Te-
strictifig the voliime of ‘aif into blower umt 10, Up—
ward ‘movement of master control lever 50 will also
cause corresponding ‘closing of ‘gas “valve 85 and circular
air register C by virtue of link connections 56 and 56a
with these latter components

It is evidént, of coirse, that downward movemeént of
manual*control lever 50 will, through ‘the lmkage above
meiitiohed, ¢ause correspondmg simultaneous opening of
the' multi-Ioiver ‘daripér 54, air register assembly C, and
gas valve 55,

It will be” readrly understood, of course, that when oil
instéad of gas'is burned, other linkage corresponding to
that described above for opening and closing the gas valve
may be provided for similarly controlling the oil supply
to the biirnér upon movement of manual control lever 50
and ih proper relation to the air supply.

‘Tn addition to providing a manual control station for
ad]ustably régulating the supply of fuel and air depend-
ing on exrstmg load conditions concurrently with adjust-
ment of vane openidg of an adjustable vane register- as
above déscribed, it is desirable in many commercial instal-
lations embodying the invention to. provide a suitable sys-
tem for autornatically controlling both the air and fuel
supply to the burner according to varying load condi-
tions. Tt will suffice to remark that various types-of auto-
matic or semi-automatic control systems have been devel-
oped dnd used in the past for controlling air and fuel sup-
ply to ‘a burner accordmg to heat requirement of the
boiler or other unit in connection with which the burner
is employed for generating heat. Such automatic or
sémi-atitomatic control systems are, accordingly, well
known in the art, and furiher elaboration in regard to
such systems is therefore considered unnecessary, beyond

recognizing that by this invention such automatic means ¢

of varying rate of fuel and air supply to a burner, wiil
concurrently vary the vanes of an adjustable vane air
register as above described from a closed or nearly closed
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position at minimum firing rate to a largely open position .

at maximum firing rate.

The actual-burner unit shown in the drawings compris-
ing gas burner assembly D, oil injection assembly E, and
combustion chamber, above mentioned, may also be of
more of less conventional design. More specifically, the
entrance to combustion chamber F is truncated comical
shape in cross-section defining a restricted throat 27, and
is formed of suitable plastic refractory material.

The oil burner assembly E is shown as comprising a
mechanical atomizer (or steam atomizer) 28 adapted for
connection to a source of oil (and steam} under pressure
(not shown), an oil supply tube 29 and a spray nozzle
tip 31. ‘The supply tube 29 and-spray-tip 31 are housed
within a guide tube 32 which, in turn,-is provided with
an oil burner shield 33 adjacent its forward end.

The. gas burner assembly D-is shown as comprising a
gas ring-34 -adapted for connection via supply-conduit 35
to a source of gas under pressure (not shown); and-formed
with-a -plurality- of:gas jets-or -openings-36- through which
gas-issupplied -to-the -combustion chamber.

Generally speaking, when-a-burner of the:general-type
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above described is operated within a firing range at or

“gpproaching ‘its maxiiium firing rate, no particular diffi-

culty is encountered in causing adequate intermixing be-
tween air and fuel (whether it be gas or oil supply) for
proper combustion. In short, when the burner is oper-
ating within its higher firing range, the relatively large
volume of air necessary to sustain combustion entering
the combustion chamber under-a relatively high velocity
head ‘will, as-a consequence, result in adequate turbulent
intermixing between the fuel and air for efficient and
proper combustion. However, -it is also generally true
that the lower the firing range at which the burner is
operated, the Tessér will be the amount of inherent turbu-

‘lent intermixing between the fuel and air by virtue of the

decreased volume of air and fuel being introduced into
the combustion chamber at the lower firing ranges.

As hereinabove pointed out, the more conventional oil
or-gas burners employmg a scroll plenum or a circular
or rectangular plenum in conjunction with a “fixed vane
type register, are incapable of being operated within a
firing range Tauch below one-fourth to one-ﬁfth of maxi-
mum capacrty—1 e., when an attempt is made to oper-
ate the burner -at a ﬁrmg rate between one-ﬁfth to ‘one-
tenth of miaximum capacity, improper combustron, or
failure of combustion, will result, due principally to ‘Tack
of sufficiesit rotational air vélocity to prov1de adequate
turbulent mtermlxmg of the fuel and the air.

‘However, in burners constructed accordlng to the pres-
ent invéntion when such-a burner is- operated in-its: lower
firing range, the -air register vanes are.preferably closed
to practically fully shut position whereat-the contiguous
edges of adjacent arcuate vanes -partially overlie or-over-
lap one another in shmgle like arrangement. Indeed, ex-

‘cellent - results-are -obtained in operating-the-burner within

its lower-most-firing range -by closing the register vanes
to a point where substantially only air “leakage”-through
the vanes-is permitted. By closing the vanes to-this &x-
tent, ‘sufficient -Tesistance dis built up to overcomie the
natural -directional -flow of air around . the outer -surfaces
of the scroll: plénum to insure uniform distribution -and
flow of air through the register vanes. In this-connection,
it is pointed-out that if a fixed or “set” open vane register
is employéed with a scroll.plenum the fixed vanes will not
provide sufficient: resistance at low loads or firing ratesto
the directional flow of the -air around the plenum . to pre-
vent -substantially: all of the air flow from enferingthe
burner through -a localized -area of the register :such “as
the one vane opening ‘located at the point of minimum
clearance between the register and the volute walls: of ‘the
plenum. -However, and ‘as above stated, by closing:the
adjustable vahe registér to a point where: only minimuim
air “leakage” is ‘peérmitted -through the-vanes, sufficient
resistance: is built'up ‘to- overcome the directional flow of
the air -and “cdiise it fo-tmiformly enter: thtdtgh “all, in-
stead ‘of simiply ‘one or séveral; of the vanes.

A further advantageous and important factor in closing
the “air register ‘vanes 'to ‘a point where only air leakage
is Défmitted during 6peration of the burner within its
lower-most range is that the overlapped arrangément of
the vanes imparts a highly desirable swirling motion - to
the 4ir flowing into the combustion chamber.

‘Mote patticilarly, it has béeén determined from experi-
ence that a pronounced swirling motion imparted -to the
air will prodiice and niaintain optimum efficiency between
gas and air mix, and it is particularly desirable, of course,
to be ‘dble’ to ‘maintain optimum eﬂicrency between- fuel
and-air mix when the burner is operatmg in its lowermost
firing range, as well as through its upper firing range.

Although, it'might perhaps-be-expected that reasonably
satisfactory -admixture of .gas and:-air would: be: obtained
under these-latter-eperating-conditions; it has-been found,

‘véry-surprisingly,- that -substantially -équally:good: résults

are obtained in -operating the wunit *as “an eil “burner.
More‘particularly,-it- Was -been- found-fhat-the-fow ‘of-air -
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entering through throat 27 and into the combustion cham-
ber proper will actually cause the comparatively small
conical shaped atomized oil spray injected from nozzle
tip 31 to be “mushroomed” or sucked outwardly toward
the truncated conical shaped walls of the burner result-
ing in intimate intermixing of the oil spray particles with
the air stream to insure complete combustion with a mini-
mum of excess air. This mushrooming outwardly of the
oil spray and consequent admixture with the swirling air
fiow will occur even when the amounts of oil and air
being introduced into the chamber have been reduced to
such an extent that the burner is operating at or approach-
ing one-tenth of its maximum firing capacity.

Although the present invention has been described in
some detail by way of illustration and example for pur-
poses of clarity and understanding, it is understood that
certain changes and modification may be practiced within
the spirit of the invention as limited only by the scope of
the claims appended hereto.

I claim:

1. In a forced air draft oil or gas burner of the type in
which air under pressure is supplied to the combustion
chamber for intermixing with the fuel to be burned, the
combination comprising: a blower assembly for inducing
a forced draft of air; adjustable damper means associated
with said blower assembly for regulating volume of air
flow through said blower assembly; a scroll plenum in
communication with said blower assembly; a circular air
register for imparting a swirling motion to air discharged
therefrom disposed interiorly of said scroll plenum com-
prising a circular frame; a plurality of vanes pivotally
mounted to said frame for movement from a closed posi-
tion, whereat said vanes lie generally within the line of
circumference of said circular frame and with contiguous
edges of adjacent vanes overlapped in shingle-like ar-
rangement, to an open position, whereat said vanes are
disposed generally radially with respect to said circular
frame; said circular air register disposed within said scroll
plenum with the clearance between the circular register
and the volute walls of the scroll plenum diminishing in
the direction of air flow from said blower assembly through
said plenum; an entrance to a combustion chamber; said
circular air register disposed in coaxial alignment with
respect to said entrance; fuel supply means; adjustable
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regulating means for regulating the fuel supply to said en-
trance; and manual control means associated with said
damper means, said vanes of said circular air register,
and said adjustable fuel supply means, for simultaneously
regulating proportionate fuel and air supply to said en-
trance in relation to varying load requirements of the
burner concurrently with air register vane control.

2. In a forced air draft oil or gas burner of the type
in which air under pressure is supplied to the combustion
chamber for intermixing with the fuel to be burned, the
combination comprising: a blower assembly for supplying
substantially 100% of all combustion air; adjustable
damper means operably associated with said blower as-
sembly for regulating volume of air flow through said
blower assembly; a windbox in communication with said
blower assembly; a circular air register to impart a swirl
to air discharged therefrom disposed interiorly of said
windbox comprising a circular frame; a plurality of vanes
pivotally mounted to said frame for movement from a
closed position to an open position to impart varying de-
grees of swirl to air passing through said register; an
entrance to a combustion chamber; said circular air reg-
ister disposed in coaxial alignment with respect to said
entrance; fuel supply means located adjacent said entrance;
adjustable fuel regulating means for regulating the fuel
supply to said entrance; and manual control means oper-
ably associated with said damper means, said vanes of
said circular air register, and said adjustable fuel regulat-
ing means, operable to substantially simultaneously rela-
tively open and close said damper means, said vanes, and
said fuel regulating means proportionate to the increase
and decrease respectively of the load requirements of the
burner.
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