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CIRCULAR GRILL FOR AN AIR CIRCULATOR UNIT

CROSS-REFERENCE TO RELATED APPLICATIONS
This application is being filed on 23 March 2012 as a PCT International Patent
Application and claims priority to U.S. Provisional Application Serial No.
61/467,754 filed on 25 March 2011, titled CIRCULAR GRILL FOR AN AIR
CIRCULATOR UNIT, which is incorporated by reference herein in its entire-
ty.
BACKGROUND
Air circulators are configured to distribute air throughout an entire room.
However, there is a continued desire to improve the distribution of airflow in
terms of volumetric flow-rate (cubic feet per minute or CFM), the distance the
air travels, and the quality of noise associated with the unit.
SUMMARY
The present disclosure relates to a grill for an air circulator. The grill is con-
figured to divert airflow from an airflow source. The air circulator includes a
center hub with a plurality of arcuate ribs coupled to and extending outwardly
from the center hub. The arcuate ribs extend outwardly to an outer perimeter
of the circular grill. Each rib is comprised of a first portion and a second por-
tion that form a first angle greater than 0° and less than 90° and an aspect ratio
between 4:1 and 1:4.
This Summary is provided solely to introduce subject matter that is fully de-
scribed in the Detailed Description and Drawings. Accordingly, the Summary
should not be considered to describe essential features nor be used to deter-

mine scope of the claims.
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BRIEF DESCRIPTION OF THE DRAWINGS
The detailed description is described with reference to the accompanying fig-
ures. In the figures, the left-most digit(s) of a reference number identifies the
figure in which the reference number first appears. The use of the same refer-
ence numbers in different instances in the description and the figures may in-
dicate similar or identical items.
FIG. 1 is a perspective view of a circular grill.
FIG. 2 is a side, cross-sectional view of a rib coupled to the circular grill.
FIG. 3 is a perspective view of the circular grill of FIG. 1A coupled to an air

circulator.

DETAILED DESCRIPTION

It will also be understood that when an element is referred to as being "con-
nected" or "coupled” to another element, it can be directly connected or cou-
pled to the other element or intervening elements may be present. In contrast,
when an element is referred to as being "directly connected” or "directly cou-
pled" to another element, there are no intervening elements present. Further,
as used herein the term "plurality” refers to at least two elements. Additional-

ly, like numbers refer to like elements throughout.

[0010] Air circulators are designed to circulate air uniformly to a specific area, such

as a room or shop. Grills are usually coupled to these air circulators to direct
airflow and to prevent user’s from coming into direct contact with the air cir-
culator’s blades. However, noise levels and airflow restrictions associated

with air circulators in the prior art may be unreasonable with consumers.
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[0011] Accordingly, a circular grill is described that may be implemented with an air
circulator. The circular grill may improve the air flow (CFM), the distance the
air travels, and the noise level and quality of noise associated with air circula-
tor units. In an implementation, the grill is configured to divert airflow from
an airflow source. The grill is comprised of a center hub with multiple arcuate
ribs extending outwardly to the grill’s outer perimeter from the center hub.
Each rib is comprised of a first portion and a second portion that form a first
angle greater than 0° and less than 90° and an aspect ratio between 4:1 and 1:4.
In some embodiments, the first angle may be between about 30° and 80°. In
some such embodiments, the first angle may be between about 32° and 77°.
The circular grill is configured to be coupled to an airflow circulator unit.

[0012] FIGS. 1 and 2 illustrate an example of a circular grill 100 configured for cou-
pling to an airflow circulator unit 200. The circular grill 100 includes a center
hub 102, an outer perimeter 104, and multiple arcuate stators shown as ribs
106. The multiple arcuate ribs 106 are coupled to and extend outwardly from
the center hub 102. Each rib 106 is comprised of a first portion 108 and a se-
cond portion 110, which form a first angle greater than 0° and less than 90°. In
other embodiments, the first angle may range between about 25° and 50°. The
first angle is defined as the supplementary angle theta (©) formed by the inter-
section of first axis A-A and secoond axis B-B (as depicted in FIG. 2). In
some embodiments, the angle © may vary along the length of rib 106.

[0013] There may be equal spacing between each rib 106. Each rib 106 also has a
crossectional aspect ratio between 4:1 and 1:4. The aspect ratio is defined as
the ratio of the width of the first portion to the ratio of the width of the second

portion. For example, the width of the first portion may be two inches (2”)
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and the width of the second portion may be 1 inch (1”). In the aforementioned
example, the aspect ratio would be 2:1.

[0014] Generally referring to FIG. 2, a cross-section of a stator or rib 106 is depicted.
Each rib 106 may function as a flow straigthener that reduces turbulence due
to the dimensions, the angle, and the material of each rib 106. A reduction in
turbulence may increase airflow distance and airflow (CFM), as well as de-
crease the decibel level produced by the air circulator 200 during operation.
The first portion 108 may have a width of about 0.1 inch and a length of about
0.4 inch and the second portion 110 may have a width of about 0.1 to 0.3 inch
and a length of about 0.2 inch.

[0015] The first portion 108 includes a leading edge 112 that is defined as the edge
that makes first contact with the airflow produced by the air circulator 200.
The second portion 110 includes a trailing edge 114 that is defined as the edge
where at least a portion of the airflow separated by the leading edge 112 re-
joins. The leading edge 112 may be curved, and the trailing edge 114 may be
pointed. It is contemplated that the leading edge 112 and the trailing edge 114
may take other general shapes (e.g. pointed, square, etc.). The first portion
108 has a first chord length 116, and the second portion 110 has a second
chord length 118. The first chord length 116 is defined as the distance meas-
ured from the leading edge 112 to the first portion’s 108 edge 120 that forms
the first angle with the second portion 110. The second chord length 118 is
defined as the distance measured from the second portion’s edge 122 that
forms the first angle with the first portion 108 to the trailing edge 114. In an
implementation, the specific dimensions and angle formed by a first portion

108 and a second portion 110 of each rib 106 may reduce the turbulence asso-
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ciated with the airflow produced by an air circulator 200.

[0016] Generally referring to FIG. 3, an implementation of the circular grill 100 cou-
pled to an air circulator 200 is illustrated. The air circulator 200 includes a
base member 202, a hub (not shown), a plurality of blades (not shown) cou-
pled to the hub, and a motor (not shown) operatively coupled to the plurality
of blades. For example, when the air circulator 200 is in a powered on state,
the plurality of blades move in a first, generally circular direction producing
airflow. The circular grill 100 directs the airflow produced from the air circu-
lator in the user’s desired direction. The air circulator 200 may include air cir-
culators known in the art. For example, the air circulator may be a 530
VORNADO air circulator 200.

[0017] In a specific implementation, the circular grill 100 may be manufactured from
Acrylonitrile Butadiene Styrene (ABS), Polypropylene (PP), High Impact Pol-
ystyrene (HIPS), or the like. The manufacturing process may be injection
molding or a similar process. Furthermore, the diameter of a particular circu-
lar grill 100 may be about 9.41”, the number of ribs 106 is nineteen (19), the
distance from a blade 204 to the circular grill 100 is fifteen percent (15%), and
the first angle is thirty-three degrees (33°). The number of blades should not
share a common factor with the number of ribs 106 due to potential disrup-
tions or resonance.

[0018] FIG. 3 illustrates a two-dimensional modeling of airflow over the plurality of
ribs 106 according to the aforementioned dimensions and angles. FIG. 3 de-
picts a turbulent intensity range of 4.5% through 40% with a peak of 60%.

[0019] The plurality of ribs 104 of the present disclosure reduces the turbulent inten-

sity range of the airflow compared with the plurality of ribs previously known
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in the prior art.

[0020] Moreover, it will be understood that although the terms first and second are
used herein to describe various features, elements, regions, layers and/or sec-
tions, these features, elements, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distinguish one feature,
element, region, layer or section from another feature, element, region, layer
or section. Thus, a first feature, element, region, layer or section discussed be-
low could be termed a second feature, element, region, layer or section, and
similarly, a second without departing from the teachings of the present inven-
tion.

[0021] Although a circular grill has been described in language specific to structural
features and/or methodological acts, it is to be understood that the appended
claims are not necessarily limited to the specific features or acts described.
Rather, the specific features and acts are disclosed as exemplary forms of im-

plementing the claimed devices and techniques.
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CLAIMS

What is claimed is:

1. A circular grill for directing airflow from an airflow source, the circular
grill comprising:

a center hub;

an outer perimeter; and

a plurality of arcuate ribs extending outwardly from and coupled to the center
hub to the outer perimeter of the circular grill, each rib comprising a first portion and
a second portion, the first portion and the second portion forming a first angle be-
tween 0° and 90°, and each rib having a crossectional aspect ratio between 4:1 and
1:4.

2. The circular grill of claim 1, where a first chord length of each rib is at least
about 2 inches.

3. The circular grill of claim 1, where a second chord length of each rib is at
least about one inch.

4. The circular grill of claim 1, where a leading edge of each rib is curved.

5. The circular grill of claim 1, where a trailing edge of each rib is pointed.

6. The circular grill of claim 1, where the first angle is between 25° and 50°.
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7. An device comprising:
an airflow circulator; and
a circular grill coupled to the airflow circulator, the circular grill comprising:
a center hub;
an outer perimeter; and
a plurality of arcuate ribs extending outwardly from and coupled to the
center hub to the outer perimeter of the circular grill, each rib comprising a
first portion and a second portion, the first portion and the second portion
forming a first angle between x° and y°, and each rib having an aspect ratio be-
tween a and b.
8. The circular grill of claim 7, where a first chord length of each rib is at least
about 2 inches.
9. The circular grill of claim 7, where a second chord length of each rib is at
least about one inch.
10. The circular grill of claim 7, where a leading edge of each rib is curved.
11. The circular grill of claim 7, where a trailing edge of each rib is pointed.

12. The circular grill of claim 7, where the first angle is between 25° and 50°.
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