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UNITED STATES PATENT office. 
CHRISTOPHER STRACHAN, OF SOUTH oRANGE, NEW TERSEY, AND DAVID J. RISE, 

OF ST.GEORGE, NEW YORK, ASSIGNORSTORIORSE DRY DOCK & REPAIR CO., OF NEW 
YORK, N. Y., A CORPORATION OF NEW YORK. 

AIR REGISTER, 

Applieation filed January 5, 1923. serial No. 610,881. 
This invention relates to air register's de 

signed for admitting air around oil atom 
izers or burners used in connection with oil 
burning systems for boiler and other fur 
naces and in which the oil is fed under pres 
sure to a nozzle which produces a hollow 
cone-shaped spray in the combustion cham 
ber. 
In mechanical atomizers or burners of this 

character and particularly those in which 
the amount of oil sprayed may be changed 
to vary the capacity of the burner, it is im 
portant that the air to support combustion 
be properly regulated and fed to the spray. 
cone in order to obtain the highest efficiency. 
in the boiler. It is therefore the primary ob 
ject of our invention to provide a simple, in 
expensive and highly effective means for 
regulating the feed of air according to the 
capacity adjustment of the burner and for 
directing the air toward the spray cone to 
obtain a thorough mixture of the air and 
the particles of atomized fuel. is . . . . . 
Another object of the invention is to pro 

duce an efficient air register which is also 
comparatively small and compact so as to 
occupy a minimum of space in the boiler 
room and which forms a door for the open 
ing in the furnace front to permit. of ready 
access to the combustion chamber. 
A further object is to provide the outer 

edge of the outer wall with an attaching 
flange, to provide a front plate carrying 
the inner wall and spaced from said flange, 
and to locate air controlling means between 
said flange and plate. This means may well 
consist of pivoted radially movable damper 
plates and a still further aim is to provide 
for adjusting these plates by means of a 
novel arrangement of cams carried thereby 
and co-operating with an operating ring. 
A rotatable damper is employed for con 

trolling the entrance of air through the in 
ner wall and a still further object is to make 
unique provision for adjusting this damper 
and the above named operating ring and 
clamping them in position. 
Yet another object is to provide a novel 

arrangement of air-whirling webs which also 
support the inner wall and the front plate 
from the outer wall. 

Still another object is to provide a regis 

looking 

ter in which an inner air supply wall is sup 
ported from an outer air supply wall by 
means of air-whirling webs and in which 55 
a burner-holding sleeve is supported within 
the inner Wall by additional air-whirling 
webs. 
With the foregoing and minor objects 

in view, the invention resides in the novel 60 
subject matter hereinafter described and 
claimed, the description being supplemented 
by the accompanying drawings. 

Figure 1 is a vertical sectional view 
through an air register constructed in ac- 65 
cordance with our invention, showing the 
same in operative relation with a Scotch 
boiler furnace and a tubular oil atomizer or 
burner. 

Figure 2 is an outer side elevation of the 7 register. 
Figure 3 is a vertical transverse sectional 

view as indicated by line 3-3 of Fig. 1, 
in the direction of the arrows ot. 

Figure 4 is a view similar to Fig. 3 but 75 
looking in the direction indicated by the ar 
rows in Fig.1. 
While it is to be understood that our in 

vention may be used in connection with nu 
merous types of furnaces, we have illustrated 80 
it applied to the furnace 1 of a Scotch 
boiler. An annular front plate 2 is secured 
by bolts or the like 3 to the front end of the 
furnace 1 and immediately behind this plate, 
is located a fire brick lining 4 having a 85 
central opening 5 in which is received a fire 
brick ring 6 whose inner surface flares in 
wardly, this ring being preferably formed 
of a plurality of sections held in place by 
appropriate clamping means which may 90 
be secured to the front plate 2 by bolts 8. 
Within the outer portion of the ring 6, 

is an outer air supply wall 9 of annular form 
whose outer edge portion is provided with an 
outstanding circumferential flange 10 Se- 9s 
cured to the front plate 2 in any desired 
manner and constituting means for attach 
ing the entire air register to said plate. The 
wall 9 preferably tapers toward its inner 
edge as shown, but in Some instances this 100 
formation may be departed from. An inner 
annular air supply wall 11 is disposed within 
and spaced from the outer annular wall 9, 
the two walls being preferably in concentric 



s 

20 

5 

3 5 

g 

45 

50 

55 

60 

85 

relation. The inner Wall 11, like the Outer 
wall, preferably tapers toward its inner edge 
and may have this edge disposed in a plane 
nearer to the front plate 2 than the plane in 
which the inner edge of the wall 9 is located, 
as shown in the drawings. The outer edge 
portion of the inner wall 11 is integral with 
or otherwise connected to an annular front 
plate 12 which is spaced in front of and is 
co-axial with the flange 10, this front plate 
and flange, as well as the walls 9 and 11 be 
ing held in rigidly spaced relation by a plu 
rality of webs 13 which extend between then 
and are preferably integral there with. We 
prefer that the webs 13 shall be spirally 
pitched, so as to whirl the ingoing air to in 
sure more thorough mixing thereof with the 
atomized fuel. The outer peripheral ends 
of the webs 13 terminate in in Wardly spaced 
relation with the peripheral edges of the 
parts 10 and i2 to accommodate air-control 
ling means yet to be described. 
The air-controlling means just 'eferred 

to, is in the present, showing, confined be 
tween the flanges 10 and the front plate 12 
and consists of pivotally mounted, radially 
swinging damper plates 14 and Operating 
means therefor. Each plate 14 is pivoted be-, 
tween its ends but nearer one end, upon a 
pair of pintles 15 and an appropriate spring 
i6 is associated with the pintles at the in 
ner edge of the plate, for the purpose of 
normally moving the latter to an open posi 
tion. An outer edge portion of plate 14 is 
bent laterally to form a cam17. 
The cams 17 of the several damper plates 

14 are held by the action of the springs 16, 
against projections 18 which extend in 
wardly from a rotatable operating ring 19 
contacting with the front face of the front 
plate 12. This plate is preferably provided 
on its outer surface with an annular rib 20 
for centering the operating ring 19 and is 
also formed with arcuate slots 21 through 
which the projections 18 extend. 
In the preferred form of construction, the 

operating ring 19 is confined between the 
front plate 12 and an outer stationary ring 
22 which may be suitably secured to said 
front plate. For the purpose of turning 
ring 19, we provide a rigid stem 23 extend 
ing outwardly through a slot 23 in the ring 
22, a manually rotatable sleeve 24 loose upon 
the stem, gear teeth 25 on the inner end of 
said sleeve, and a rack 26 with which said 
gear teeth mesh, the rack being rigid with 
the ring 22. To clamp the ring 19 in set 
position, a lock nut 24 is threaded on the 
stem 23 for contact with the Outer end of 
the sleeve 24. By turning the sleeve 24 in 
One direction, it will be seen that the operat 
ing ring 19 will move the projections 18 
against the cams 17 of the damper plates 14, 
thereby Swinging the latter to closed posi 
tions, their movement however being limited 
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by appropriate stop pins 27. When the ring 
19 is turned in the other direction, the 
springs 16 open the damper plates 14 and 
while these springs retain the cams 1 in 
contact with their operating projections 18, 
it will be obvious that if an explosion takes 
place in the furnace and an out-rush of air 
and flame occurs between the two walls 9 
and 11, this force will swing the plates 14 
to closed positions, during which movement 
the cams 17 merely travel away from the 
projections 18. By having the damper 
plates automatically close in this manner, 
danger of flame back-firing into the furnace 
room is prevented. 
In the form of construction herein dis 

closed, the central portion of the front plate 
12 is provided with a removable circular 
piate 28 secured in place by bolts 29 and 
having air inlet openings 30 between its rim 
and hub portions. These openings 30 are 
controlled by a rotary damper plate 31 in 
contact with the inner side of said plate 28 
which holds its periphery in an annular seat 
in the front plate 12 and on a reduced por 
tion of the hub of plate 28, as clearly shown 
in Fig. 1. To operate the damper plate 31, 
We employ means 32 practically identical 
with the operating means for the ring 19 
above described. 

Fol the purpose of whirling the air en 
tering through the openings 30 within the 
inner wall 11, we employ a plurality of 
webs 33 which are spirally pitched in the 
same direction as the webs 13. These webs 
also provide carrying means for a central 
sleeve 34 which receives the front end of the 
fuel atomizer or burned 35. The hub por 
tion 36 of the plate 28 has a central open 
ing to receive the burner 35 which may be held 
by a set screw 37 or other desired means. In 
the preferred form of construction, the front 
ends of the WebS 33 are at substantially right 
angles to the axis of the sleeve 34 and the lat 
ter extends almost to or entirely to said front, 
ends of the web, so that the front extremity 
of the burner or atomizer 35 may be placed 
in substantially the same plane with the 
front edge of the inner wall 11, with which 
the front ends of said webs are flush. 
although the inner wall 11 will supply air 
to the inner denser portion of the hollow 
cone sprayed from the atomizer said wall 
will be outwardly or rearwardly spaced to 
quite an extent from this cone, leaving a pro 
tecting quantity of air between the burning 
atoms of the sprayed cone and the front 
end of the wall, which effectively prevents 
the latter against burning out. 
Owing to this arrangement of the wall 11, 

the main blast of air entering through the 
back-fire plates or shutters 14 will be di. 
rected to the outer less dense portion of 
the cone spray where it can more readily mix 
with the atomized fuel but the same tinne : 

Thus, 
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limited quantity of air can reach the inner 
denser portion of the spray cone even when 
the damper 31 is closed. Thus, the damper 
31 and the wall 11 serve the purpose of the 
usual cone-shaped burner shields now al 
most universally used to keep the main air 
blast from blowing the dense oil spray into 
the rear portion of the combustion chamber. 

It will be noted that our air register con 
sists essentially of two frusto-conical tubes 
9 and 11, the latter being within the former 
and acting as an air separator, together with 
means for giving the two streams of air a 
whirling movement and means on the out 
side of the register for regulating independ 
ently the two streams or blasts of air. In 
operation, it will be understood that the air 
dampers 14 and 31 are adjusted according 
to the furnace draft and the quantity of oil 
which is being fed to the combustion cham 
ber. It is desirable at all times to keep the 
edge of the spray cone as close to the inner 
edge of the fire brick ring 6 as possible and 
with burners having means for varying the 
amount of oil discharged without varying 
the pressure in the oil supply pipe, the 
shape and size of the cone spray will vary 
slightly according to the adjustment of the 
burner. When the minimum amount of oil 
is being discharged the cone spray will be 
somewhat wider and in such case the air en 
tering through the dampers 14 will be re 
duced and more will be admitted through the 
damper 31. When the maximum quantity 
of oil is being discharged, the damper 31 
will be closed or partially closed and the 
damper's 14 will be usually open to their full 
extent depending however upon the draft of 
the particular furnace in which the register 
is installed. 

It will be noted on reference to Figs. 3 
and 4 that the hub 34, the webs or blades 33, 
the inner air supply wall 11, the front plate 
12, the webs or blades 13 and the outer air 
supply wall 9 with its flange 10 are all in 
a single casting which is hinged at one side 
as at 35", to form a door for the opening in 
the furnace front. The other side of this 
door may be provided with a suitable fas 
tening means shown at 36 in Fig. 2 and 
when the latter is released the entire air 
register may be swung on the hinges 35 to 
permit of ready access to the interior of the 
furnace. 
From the foregoing, taken in connection 

with the accompanying drawings, it will be 
obvious that we have provided a greatly im 
proved and simplified air register which 
may be quickly and easily attached to nu 
merous types of furnaces and which will not 
project to an undesirable extent into the fur 
nace room. Excellent results may be ob 
obtained from the details disclosed, which 
permit the proper supply of air to the flame 
under all conditions. We therefore prefer 

B 

to follow the construction shown, but it is 
to be understood that within the scope of the 
invention as claimed, minor changes may be 
made. 
We claim: 
1. In an air register, an outer air admis 

sion wall of substantially cylindrical form 
enlarged toward its front end and provided 
at its front extremity with an annular out 
standing flange, an inner substantially cy 
lindrical air admission wall within and 
spaced from said outer wall, said inner wall. 
being enlarged toward its front end and ex 
tending forwardly beyond the plane of Said 
flange, an annular front wall joined to the 
front end of said inner wall and spaced 
forwardly from said flange, means between 
said flange and front wall for controlling 
the admission of air between said inner 
and outer walls, additional means for con 
trolling the admission of air into the space 
within said inner wall, and means for mount 
ing a burner centrally within said inner wall. 

2. In an air register, an outer air admis 
sion wall of substantially cylindrical form, 
said wall being increased in diameter toward 

70 

75 

80 

85 

90 

its front end and gradually merging at said 
end into an outstanding annular flange, an 
inner substantially cylindrical air admission 
wall within and spaced from said outer wall, 
said inner wall increasing in diameter to 
ward its front end and gradually merging at 
said end into an annular front wall spaced 
forwardly from said annular flange, means 
between said flange and said front wall for 
controlling the admission of air between said 
inner and outer walls, additional means for 

95 

100 

controlling the admission of air into the 
space within said inner wall, and means for 
centrally mounting a burner within said 
inner wall. . . . " 

3. In an air register, an outer air admis 
sion wall of substantially cylindrical form 
enlarged toward its front end and provided 
at its front extremity with an annular out 110 
standing flange, an inner substantially cylin 
drical air admission wall within and spaced 
from said outer wall, said inner Wall being 
enlarged toward its front end and extend 
ing forwardly beyond the plane of said 
flange, an annular front wall joined to the 
front end of said inner wall and spaced for 
wardly from said flange, fixed air-whirling 
webs connecting the inner and outer walls, 
additional fixed webs within the inner wall, 

15 

12 
means between said flange and front wall 
for controlling the admission of air between 
said inner and outer walls, additional means 
for controlling the admission of air into 
the Space within said inner wall, and means 125 
for mounting a burner centrally within said 
inner wall. 

4. An air register comprising an outer 
air-conducting wall of substantially cylin 
drical form, said wall being enlarged toward 130 
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its front end and gradually merging at said 
front end into an outstanding annular at 
taching flange, an inner substantially cylin 
drical air-conducting wall within and spaced 
from said outer wall, said inner wall being 
gradually enlarged toward its front end and 
gradually merging into an annular front 
wall, said front Wall being spaced outwardly 
from and parallel with said flange and being 
of approximately the same diameter as said 
flange, pitched webs between said inner and 
outer walls, additional pitched webs extend 
ing in Wardly from said inner wall, a damp 
ered closure for the enlarged front portion 
of said inner wall, and a plurality of pivot 
ally mounted danper plates extending be 
tween and supported by said fange and said 
front plate. 

5. An air register including an adjustable 
member, a stem extending rigidly therefrom, 20 
a stationary member with the inner side of 
which said adjustable member contacts, a 
manually rotatable sleeve loose On Said stem 
and in contact with the Outer side of said 
stationary member, said sleeve being pro- 25 
vided with gear teeth, a stationary lack with 
which said gear teeth mesh, and a lock nut 
threaded on said stem in contact with the 
outer end of said sleeve for frictionally 
clamping the aforesaid adiustable and sta- 80 
tionary members and the sleeve iogether. 

In testimony whereof we here into affix 
our signatures. 

CHRISTOPER SER ACE-AN. 
DAVID . RESH. 


