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UNITED STATES

2,086,984

PATENT OFFICE

2,086,984

AIR REGISTER FOR

FURNACE OR BOILER

HEATING BURNERS
John T. McTarnahan, Larchment, N, Y.
" Application June 5, 1934, Serial No. 729,095

6 Claims.

This invention relates to dir registers for fuel
burners, and the like, and more particularly re-
lates to-an apparatus for directing and con-
trolling the passage of air for combustion of oil

5. fuel, or-other fuel injected into a furnace in a
ﬁnely divided state.

With burners using such type of fuel it is im-
portant that the air for combustion be admitted
into the furnace in such proportion, direction

10 and location with. respect to the fuel injection as
to create turbulence, and to evenly unite with
the fuel to insure a thorough and even mixture,
and one object of my invention is to provide an
air register for such burners whereby such turbu-

15 lence and thorough and even mixture of air and
fuel may be obtained.

Another object of this invention is to provide
an air register wherehy the direction and amount
of air for combustion at various points of its ad-
mission into the furnace and the mixing of the
air with the fuel released from the burner may
be regulated and controlled so as to produce effi-
cient -combustion and flame: shape, suiting the
particular’ burner -characteristics  and. furnace

95 dimensions and conditions with which the regis-
ter is used; and to provide a register of the char-
acter described which has extensive flexibility of
regulation and control, and allows adjustment of
the ‘burner. nozzle relatively ‘to the register and

30 also relatively to the furnace or boiler fire box to
suit individual furnace or boiler conditions; and
to-provide a register of the character described
and‘in which the regulation, eontrol and adjust-
ments referred to may be' accomplished readily

35 and easily.

Another object of this invention is to provide
| a register of the character described which is
suitable- for use with- either forced or natural
draft operation; and a further object of this in-
vention is to provide a register of the character
described which may be so applied to a furnace
‘or-boiler as to occupy very little space outside of
the furnace or burner, and a register that is ex~
‘ceptionally - well suited. for. application to fur-
naces and boilers that are set low.

A further-object of this invention is'to provide
an adjustable shutter for the register.
Other objects of this invention will be in part

“50 obvious and in part pointed.ouf hereinafter.

My invention accordingly consists in the fea-
tures of  construction, combinations of elements
and ‘arrangement of parts which will- be exem-~

" plified. in" the - constructions which will -be ‘de-

-86 scribed more-fully hereinafter, and the scope of

(CL.- 158—L1.5)

the application of which will be indicated in the
claims that follow.

In decordance with my invention, I have con-
structed an air register, elliptical in shape, with
a plurality of individually adjustable air vanes,
pivotally mounted around the fuel burnher open-
ng, which is located above the horizontal center-
line of the register. ‘'The advantage and pur-
pose of the elliptical shape of the register is to
give the maximum controlled volume of air for
combustion through one opening. This is espe-
cially desirable where low set furnaces or heating
and power boilers are fired with an apparatus
of this kind. Another advantage of this appa-
ratus is the placing of the burner above the hori-
zontal centerline of the register. This feature
permits the admission of most of the air for com-
bustion “underneath the flame, and prevents
short-circuiting of air and excessive air filtration
over the fire.

Each air vane being individually adJusta.ble
permifs the admission of air for combustion
to be ‘diverted in a - clockwise rotation. on
one side of the elliptical air register, and in
a ‘counterclockwise ‘rotation on- the other side,
or in the same direction on both sides, as de-
sired, and by varying the extent of vane opening
& proper.amount cf air may be directed into any
portion of the furngce to produce best results
with a-given set of boiler or furnace conditions.

There may- also be means for tilting the longi-
tudinal centerline. of the burner, either up or
down, or to - left or: right, with: respect to the
longitudinal centerline of the. air register, and
for moving the burner assembly either towards
or away from the furnace, permitting simple and
quick: adjustment of the burner to suit furnace
or boiler conditions.

The design of my elliptical air register permits-

the ‘register irame and vane assembly to be
mounted on the furnace:so that the vanes extend
slopingly from the frame either inwardly of the
furnace or outwardly of the furnace. This fea-
ture: allows still more flexibility in directing the
air for combustion to suit . individual furnace
or boiler conditions, and ‘permits greater clear-
ance in front of a furnace where space. is-at a
premium. 3
- In-order that a clearer understanding of this
invention may be had, attention is hereby di-
rected to the accompanying drawings, forming a
part-of this application, and illustrating certain
possible. embodiments -of  this mventlon, and in
which;

~Figure 1 shows a fronf view of an air reglster
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and shutter therefor embodying my invention,
associated with adjacent fragments of an oil
burner and furnace, a part of the shutter being
broken away;

Figure 2 is a side view of the register, shutter
and burner fragment, and a sectional view of the
adjacent furnace portion, the register vanes ex-
tending inwardly of the furnace;

Figure 3 is g sectional view thereof and is taken
on the line 3—3 of Fig. 1, the burner nozzle hous-
ing being shown in elevation;

PFigure 4 is a sectional view thereof and is
taken on the line 4-—4 of Fig. 1;

Figure 5 is a sectional view of a portion of the
register assembly, and is taken on the line 5—8
of Fig. 4; and

Figure 6 is a perspective view of one of the
vanes; and

Figure 7 is a side view of a register embodying
my invention, shown associated with a portion
of a burner and furnace and the vanes of the
register extending outwardly of the furnace.

Similar reference characters refer to similar
parts throughout the several views of the draw-

2 ings,

Referring to the drawings, the portion of the
furnace adjacent the register comprises the front
plate I, a layer 2 of asbestos mill-board, a fire-
brick front wall 8, and a refractory Venturi block
4, 'The register ring § is fastened to the furnace
front plate | by means of studs or bolts §. The
register ring has a large eiliptical opening
through which all the air for combustion passes
in entering the furnace, Lugs 7 are a part of the
register ring casting, and form the main support
for the register frame assembly. Each lug is cast
with an elongated cored bolt hole.

Register frame casting 8§ is elliptical in shape,
and is cast with lugs 9, each of which contains
an elongated cored bolt hole. These lugs match
up with lugs 7 on the register ring so that the
register frame § is securely mounted in position
by means of bolts 18 passing through both lugs 7
and 8. Also cast on frame 8 are spider arms (1
and ring or collar {2, at the ends of the spider
arms, which loosely encircles the burner hous-
ing tube {3, and has set screws 4 engaging tube
{3 whereby the burner housing tube §3 can be
tilted up, down or sidewise and so held by adjust-
ing the set screws f4. Ring {2 is located above
the horizontal centerline of the register. Each
vane {6 is cast with a pin at each end, and is
pivotally mounted between the register frame 8
and the ring 12. The pin {7 on the wide end of
the vane fits into a drilled hole {8 in the register
frame, and the pin {9 on the small end of the
vane is inserted in a cored opening 20 on a vane
ring casting 21 and locked by a cooperating vane
retainer ring 22. Each vane can then be rotated
to any desired angle, and locked in position by
means of a set screw 28, mounted on frame 8
and engaging vane pin 17. The vane ring 2! and
vane retainer 22 are fastened to ring 12 by means
of tap bolts 24 which penetrate ring 21 and en-
gage ring §2. Rings 2f and 22 are adjusted ra-
dially of housing {3 by means of set screws 25.

The register frame and vane assembly is
mountable on the register plate § either with the
vanes {6 extending inwardly of the furnace, as
shown in Figs. 1 to 4 inclusive, or with the vanes
16 extending cutwardly of the furnace, as shown
in Fig. 7.

It will be obvious that due to the elongated
bolt holes in lugs T and 9, the register frame 8
and vane assembly, in either position, can be

2,086,984

drawn away from the register ring 5, permitting
the admission of additional combustion air
around the perimeter of the register frame, as
shown at 26 in Fig. 7.

1t will be evident from the drawings and from
the above description that the apparatus pro-
vides exceptionally easy flow of air into the fur-
nace when the vanes are open, and also that the
angular setting of the vanes may be such that the
air enters the furnace in a counterclockwise di-
rection on one side, and clockwise on the other
side of the vertical axis of the register, so that
an upwardly moving turbulent body of air can he
directed under the flame. Also that by control-
ling the setting of each vane, the air can be di-
rected in a clockwise or counter-clockwise rota-
tion through the entire air register, or in any
volume or direction at any part of the air reg-
ister.

If desired, a shutter plate 33 may be provided
to completely close off the register air opening
when the burner is shut down, thereby prevent-
ing infiliration of cold air into the furnace or
boiler. Plate 30 is suspended by two similar pairs
of parallel links 31, 3%, fixed at their upper ends
respectively to shafts 33, 34 rotatably carried in
two pairs of bearing portions, such as 35, of a
supporting member 37, secured to or cast inte-
grally on the top of register plate 5, and a lever
35 is fized to shaft 24, whereby shaft 34 may be
rotated and the shutter plate 30 moved from or
toward the air register frame 8. Shutter plate
38 has a central opening 39 to accommodate the
burner housing tube i3 and has a recessed por-
tion 48 to accommodate the burner tube 4i.

A fragment of an oil burner 42, including
burner tube 43, oil duct 84, and nozzle 45§, is in-
cluded in the drawings, the oil burner, however,
forming no part of this invention, and it is to
e understood that my register and shutter may
be used with any suitable burner, whether burn-~
ing oil or any other finely comminuted fuel, and
in connection with any suitable furnace or boiler.

By having the register air aperture wider than
it is high, the register is suited to lower set fur-
naces and boilers than would be possible other-
wise with equal air aperture area. Since the reg-
ister may be installed with the vanes extending
inwardly of the furnace, and so as to require very
little space outside of the furnace, the register
may be utilized where the available space outside
the furnace is very limited. INot only is there ex-
tremely wide and varied control and reguiation
of the air supply through the register as to vol-
ume and direction, by the possible individual
adjustment of each vane and by the possible
spacing of the register frame from the register
plate, but also further control and regulation
is possible by the mounting of the burner nozzle
in such a way that it can be tilted in any direc-
tion and also moved inwardly and outwardly
relatively to the register and to the furnace. The
positioning of the burner tube aperture and sup-
porting means of the register above the longi-
tudinal center line causes the register to supply
more air below the burner tube and flame than
above it when all the vanes of the register are
wide open and thus the full area of the register
may be utilized and improved combustion and
prevention of short circuiting of the air supply
is secured. Other advantages and improvements
obtained by my invention will be apparent to
those skilled in the art.

As many changes could be made in the above
construction and as many apparently widely dif-
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ferent embodiments of this invention could be
made without departing from the scope thereof,
it is to be understood that all matter contained
in the above description or shown in the accom-
panying drawings-be interpreted as illustrative
and not in a limiting sense.

What I claim is:

1.'An air register of the character described
including a frame having an air opening, a mem-
ber adapted to receive a burner tube and dis-
posed above the longitudinal center line. of said

‘gpening and secured to said frame, a vane sup-

porting member mounted on ‘said frame and a
vane  supporting member ‘secured to the- burner
tube receiving member, a plurality of individ-
ually. ‘adjustable vanes mounted between. said
vane supporting members and extending across
the air opening, and means for locking each vane
in adjusted position. .

2. An air register of the character described in~
cluding a frame member having an air opening,

“a burner tube supporting member spaced ‘ax-

ially from said frame member, a member rigidly
connecting the frame member and burner tube
receiving member, a plurality of vanes, means
mounting one end of said vanes on said frame
member, means mounting the opposite vane ends
on said burner tube supporting member, said
vanes being individually adjustable, and means
for-locking each vane-in adjusted position.

3. An air register of the character described
including a register frame having an air aper-
ture, a vane supporting frame having a -corre-
sponding aperture, means mounting said vane
frame on' the register frame and. whereby the

~vane frame may be mounted close against the
-register frame or in-adjustable spaced relation

thereto, & plurality of vanes adjustably mounted
at one end on- said vane frame, means for ad-
justably supporting the vanes at their other ends,
and means for locking each vane in adjusted
position.

3

4. An air register of the character described
including a register frame having an air aperture,
a vane supporting frame having a: corresponding
aperture, means mounting said vane frame on
the register frame and whereby the vane frame
may be mounted against the register frame with
either face of the vane frame disposed toward
the register frame, a plurality of vanes adjust-
ably- mounted at one end on said vane frame,
means for adjustably supporting the vanes at
their other ends, and means for locking each vane
in adjusted position.

5..In combination an air register of the char-
acter described, having an air aperture, a vane
assembly including a- frame having an opening
corresponding to the air aperture of the regis-
ter, a burner tube receiving and supporting collar
adjacent said air aperture and frame opening and
spaced from the plane of said air aperture and
said frame opening, means for joining said frame
and collar together, a plurality of vanes extend-
ing between and individually rotatably support-
ed on said frame and collar for adjustment, and
means for locking each vane in adjusted posi-
tion on said frame and collar, a supporting ring
for said vane assembly and having an aperture
adapted to receive said vanes, and means where-
by said vane assembly may be secured to one
face of said ring and having the vanes extending
either through the ring aperture or away from
the ring aperture selectively.

6.. The combination with a furnace and a duct
for conducting fuel into the furnace, of an air
register associated with said furnace and fuel

duct, said register having an air pass portion ¢

above the duct and a more extensive air pass
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portion below the duct, and having a plurality

of individually  pivoted and adjustable :closure
vanes for said air pass portions whereby the vol-
ume and direction of air passing each vane may
be regulated and controlled. ;

JOHN T. McTARNAHAN.
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