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CEILING FAN KIT AND ELECTRICAL
CONNECTOR WITH MOUNTING METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional application of and
claims priority to U.S. application Ser. No. 15/583,433, filed
May 1, 2017, presently allowed, which claims priority to and
is a divisional application of U.S. application Ser. No.
14/883,975 filed on Oct. 15, 2015, now issued as U.S. Pat.
No. 9,664,197, which claims the benefit of U.S. Provisional
Application No. 62/064,606 filed Oct. 16, 2014, and U.S.
Provisional Application No. 62/165,338 filed May 22, 2015,
which are incorporated herein by reference in their entirety.
This application is also related to U.S. application Ser. No.
15/928,600, filed Mar. 22, 2018, now issued as U.S. Pat. No.
10,250,003.

BACKGROUND

[0002] Traditionally, ceiling fan installation is laborious,
time consuming and often a cumbersome practice. The
conventional ceiling fan includes a structure mount or
ceiling plate, which secures to an electric outlet box by
passing the lead wires of the outlet box through a central
opening in the structure mount. Mounting screws pass
through two elongated openings in the structure mount to
threadably engage with two threaded holes diagonally sepa-
rated from each other on the periphery of the outlet box.
Alternatively, wood screws pass through the structure mount
and the outlet box and into the building structure supporting
the outlet box. In either event, the screws tighten until the
structure mount securely couples to the structure or outlet
box.

[0003] A typical ceiling fan assembly comprises a motor,
a motor housing, a plurality of fan blades, a canopy, and an
optional light assembly, which secures to the ceiling plate or
structure mount by a downrod or a hanger rod. The downrod
passes through a central opening in the canopy. One end of
the downrod couples to a downrod coupler for mounting to
the structure mount while the opposite end of the downrod
mounts to the ceiling fan assembly, utilizing a motor cou-
pler. A ball attaches to the downrod coupler and is received
in a seat formed in the structure mount, mounting the ceiling
fan assembly to the structure mount, and thus the ceiling fan
to the ceiling.

[0004] Traditionally, ceiling fans are sold with a single
mounting style based on ceiling height, being either a
low-profile mount, a normal profile mount, or a high or
angled profile mount. Each mounting style attaches the
ceiling fan either closer to or further from the ceiling based
upon the height of the ceiling. For example, a low ceiling,
being less than 8 feet tall will utilize a low-profile mount,
mounting the fan close to the ceiling. Conversely, a high
ceiling, being greater than ten feet tall will utilize a high
profile mount, mounting the fan further from the ceiling.
[0005] Structure electrical wires extending through the
ceiling to the structure mount connect to the fan electrical
wires, which normally extend from the fan motor to a
position adjacent the structure mount. Connecting the elec-
trical wires is a time consuming and cumbersome practice,
involving: (1) threading electrical wires through the various
parts of the ceiling fan assembly, often including a downrod;
(2) cutting and stripping the fan wires per manufacturer’s
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instruction; (3) joining the structure electrical wires to the
fan electrical wires by using wire connectors, such as wire
nuts, per manufacturer’s instructions, which may include
both single and dual wall switch wiring instructions; (4)
securing the wire connectors with electrical tape; and (5)
tucking wires into the electrical box ensuring the live wires
and ground wires are on opposite sides of the electrical box.
[0006] Cutting, stripping, and joining the wires during fan
installation is often the most cumbersome task of the pro-
cess. Typically, a ceiling fan manufacturer provides the fan
electrical wires with a length sufficient to allow them to
couple with the structure electrical wires according to the
length of the downrod. The fan electrical wire length, which
is commonly fifty-four to seventy-eight inches, is typically
enough to mount the ceiling fan to a relatively tall ceiling.
However, if the ceiling fan mounts to a relatively short
ceiling, the installer must cut the fan electrical wires to an
appropriate length. Furthermore, if fan electrical wires are
included for a short ceiling fan, installation on a taller ceiling
requires the connection of additional wiring to reach the
structure electrical wires in the area of the structure mount.

BRIEF SUMMARY

[0007] The invention generally relates to ceiling fan appa-
ratuses, and particularly to electrical connectors and down-
rods used for installation thereof.

[0008] Inone embodiment, a ceiling fan adapted to couple
to a structure having electrical wiring by way of a push-in
connector. The ceiling fan comprises an electric motor
having electrical wiring leads threadable through a canopy
assembly adapted to be mounted to a ceiling structure,
wherein the fan motor electrical wire leads are releasably
connected to a push-in connector. The push-in connector
comprises a plug portion and socket portion, each having a
proximal and distal end. The plug portion and socket portion
releasably connect at the proximal end to form a plug and
socket combination. Each plug and socket portion comprises
a distal end comprising a plurality of single or dual ports or
receptacles capable of connecting to a plurality of tin dipped
electrical wire releasably connected to the push-in connec-
tor. In one embodiment, the push-in connector has a jumper
switch, which allows electrical connection between either
one or two live wires.

[0009] According to another embodiment of the invention,
a method for mounting a ceiling fan to a structure having an
electrical supply includes selecting a pre-wired downrod
from a set of pre-wired downrods having different lengths,
electrically coupling a first set of wire leads from the
pre-wired downrod to a motor, mechanically coupling the
selected pre-wired downrod to the ceiling fan, electrically
coupling a second set of wire leads from the pre-wired
downrod to an electrical supply, and mechanically coupling
the selected pre-wired downrod to the structure.

[0010] According to another embodiment of the invention,
a ceiling fan mounting kit includes a set of pre-wired
downrods having a hollow interior, with wiring passing
through the hollow interior terminating on opposite ends in
wire leads, and a hanger bracket configured to mount the
pre-wired downrods to a structure.

[0011] According to another embodiment of the invention,
a ceiling fan kit includes a set of pre-wired downrods, each
with a hollow interior having wiring passing through the
hollow interior, with the wiring terminating in a first and
second set of wire leads on opposite ends, a structure mount
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configured to mount the pre-wired downrods to a structure,
a fan motor assembly having wiring, with the wiring termi-
nating in a third set of wire leads, at least one electrical
connector configured to couple to at least one of the first,
second, or third set of wire leads, and a set of blades
configured to mount to the fan motor assembly.

[0012] According to another embodiment of the invention,
a ceiling fan kit for mounting to a structure with a power
supply having power supply wire leads includes at least one
downrod having a hollow interior, having first and second
openings providing access to the hollow interior, wiring
having first and second ends corresponding to first and
second wire leads, a structure mount configured to mount the
at least one downrod to a structure, a fan motor assembly
having wiring terminating in a third wire leads, and a first
electrical connector having a releasably connectable plug
and socket, each plug and socket having push-in ports for
receiving the first wire leads and the power supply wire
leads, and a jumper switch for switching between a first
position and a second position where the first position
corresponds to a single power supply configuration and the
second position corresponds to a dual power supply con-
figuration.

[0013] According to another embodiment of the invention,
an electrical connector includes a plug having a first set of
push-in ports including at least two live wire push-in ports,
a socket having a second set of push-in ports including at
least two live wire push-in ports, and a jumper on one of the
plug and socket, operable between a first condition where
the corresponding at least two live wire push-in ports are
electrically disconnected, and a second condition where the
corresponding at least two live wire push-in ports are
electrically connected.

[0014] According to another embodiment of the invention,
an electrical connector includes a body having a first set of
push-in ports, with at least two live wire push-in ports, and
a second set of push-in ports including at least two live wire
push-in ports, and a jumper carried by the body, operable
between a first and second condition where the first condi-
tion corresponds to at least two live wire push-in ports being
electrically disconnected, and a second condition corre-
sponding to at least two live wire push-in ports being
electrically connected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] In the drawings:

[0016] FIG. 1 illustrates a perspective view of a push-in
connector.

[0017] FIG. 2 illustrates a side view of the push-in con-

nector of FIG. 1.

[0018] FIG. 3 illustrates a side view of the push-in con-
nector rotated ninety degrees from the view of FIG. 2.
[0019] FIG. 4 illustrates the internal components of the
push-in connector of FIG. 1 taken about the cross-section
IV-IV of FIG. 8.

[0020] FIG. 5 illustrates the push-in connector separated
into a plug and socket component.

[0021] FIG. 6 illustrates a proximal end of the plug portion
of the push-in connector.

[0022] FIG. 7 illustrates a proximal end of the socket
portion of the push-in connector.

[0023] FIG. 8 illustrates a distal end of the socket for the
fan side ports of the push-in connector.
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[0024] FIG. 9 illustrates a distal end of the plug for the
structure side ports of the push-in connector.

[0025] FIG. 10 illustrates a schematic side view of the
push-in connector.

[0026] FIG. 11 illustrates a schematic view of the fan side
ports on the distal end of the socket.

[0027] FIG. 12 illustrates a schematic view of the structure
side ports on the distal end of the plug.

[0028] FIG. 13 illustrates a schematic view of a fan
assembly wired in a single switch wiring scenario.

[0029] FIG. 14 illustrates a schematic view of a fan
assembly wired in a dual switch wiring scenario.

[0030] FIG. 15 illustrates a schematic view of a fan
assembly with two push-in connectors electrically connect-
ing the fan assembly to a structure through a pre-wired
downrod, in a single switch wiring scenario.

[0031] FIG. 16 illustrates a schematic view of a fan
assembly with two push-in connectors electrically connect-
ing the fan assembly to a structure through a pre-wired
downrod, in a dual switch wiring scenario.

[0032] FIG. 17 illustrates a schematic view of a fan
assembly with two push-in connectors electrically connect-
ing the fan assembly to a structure, while interconnecting a
receiver.

[0033] FIG. 18 illustrates an installation coupling the
ceiling fan assembly with the structure using a non-pre-
wired downrod with one push-in connector.

[0034] FIG. 19 illustrates an installation coupling the
ceiling fan assembly with the structure using a pre-wired
downrod with two push-in connectors.

[0035] FIG. 20 illustrates an installation coupling the
ceiling fan assembly with the structure using a pre-wired
downrod with one push-in connector and wire nuts.

[0036] FIG. 21 illustrates a perspective view of a pre-
wired ceiling fan downrod.

[0037] FIG. 22 illustrates an exploded view of the pre-
wired downrod with one push-in connector of FIG. 21.
[0038] FIG. 23 illustrates an exploded view of the pre-
wired downrod of FIG. 21 with two push-in connectors.
[0039] FIG. 24 illustrates an exploded view of ceiling fan
elements comprising a kit with multiple pre-wired down-
rods.

[0040] FIG. 25 illustrates an exploded view of ceiling fan
elements comprising a kit with multiple canopies and mul-
tiple pre-wired downrods.

[0041] FIG. 26 illustrates a perspective view of an alter-
native embodiment of the push-in connector of FIG. 1.
[0042] FIG. 27 illustrates the opposite end of the push-in
connector of FIG. 26.

[0043] FIG. 28 illustrates an exploded view of the push-in
connector of FIG. 26.

[0044] FIG. 29 illustrates a perspective view of a cylin-
drical push-in connector according to another embodiment
of the push-in connector.

[0045] FIG. 30 illustrates a perspective view of the oppo-
site end of the push-in connector of FIG. 29.

[0046] FIG. 31 illustrates an exploded view of the push-in
connector of FIG. 30.

[0047] FIG. 32 illustrates a perspective view of a cubic
push-in connector according to another embodiment of the
push-in connector.

[0048] FIG. 33 illustrates an exploded view of the push-in
connector of FIG. 32.
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[0049] FIG. 34 illustrates a bottom perspective view of a
quadrant-style push-in connector according to another
embodiment of the push-in connector.

[0050] FIG. 35 illustrates a top perspective view of the
push-in connector of FIG. 34.

[0051] FIG. 36 illustrates an exploded view of the push-in
connector of FIGS. 34 and 35.

[0052] FIG. 37 illustrates a perspective view of a four-port
push-in connector according to another embodiment of the
push-in connector.

[0053] FIG. 38 illustrates a top view of the push-in con-
nector of FIG. 37.

[0054] FIG. 39 illustrates a top view of the push-in con-
nector of FIG. 37 with a distal end removed for clarity.
[0055] FIG. 40 illustrates a sectional view of the push-in
connector of FIG. 37 showing the internal wiring connec-
tions.

[0056] FIG. 41 illustrates the push-in connector of FIG. 40
with an inserted wiring lead and depressed release button.
[0057] FIG. 42 illustrates a perspective view of an eight-
port push-in connector according to another embodiment of
the push-in connector.

[0058] FIG. 43 illustrates a top view of the push-in con-
nector of FIG. 42.

[0059] FIG. 44 illustrates a top view of the push-in con-
nector of FIG. 42 with the distal end removed for clarity.
[0060] FIG. 45 illustrates a sectional view of the internal
components of the push-in connector of FIG. 42.

[0061] FIG. 46 illustrates the push-in connector of FIG. 45
with inserted wiring leads and depressed release buttons.
[0062] FIG. 47 illustrates a perspective view of a seven-
port push-in connector according to another embodiment of
the push-in connector.

[0063] FIG. 48 illustrates an exploded view of the push-in
connector of FIG. 47.

[0064] FIG. 49 illustrates a perspective view of a release
tool for releasing inserted wire leads in any embodiment of
the push-in connector.

[0065] FIG. 50 illustrates a perspective view of a variation
of the release tool of FIG. 49 having bent releases.

[0066] FIG. 51 illustrates a view of a push-in connector
disposed within a ceiling fan canopy according to another
embodiment of the invention.

[0067] FIG. 52 illustrates a schematic view of the push-in
connector of FIG. 51 electrically coupling a fan to structure
wiring.

[0068] FIG. 53 illustrates a view of a push-in connector
disposed within a ceiling fan canopy and another push-in
connector disposed within a downrod according to another
embodiment of the invention.

[0069] FIG. 54 illustrates a schematic view of the push-in
connectors of FIG. 53 electrically coupling a fan to structure
wiring.

[0070] FIG. 55 illustrates a view of a push-in connector, a
receiver, and another push-in connector disposed within a
ceiling fan canopy according to another embodiment of the
invention.

[0071] FIG. 56 illustrates a schematic view of the push-in
connector of FIG. 55 electrically coupling a fan to structure
wiring and a receiver.

[0072] FIG. 57 illustrates a view of a push-in connector, a
receiver, a second push-in connector disposed within a
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ceiling fan canopy, and a third push-in connector disposed
within a downrod according to another embodiment of the
invention.

[0073] FIG. 58 illustrates a schematic view of the push-in
connector of FIG. 57 coupling a ceiling fan to structure
wiring and a receiver.

[0074] FIG. 59 illustrates an internal view another
embodiment of the push-in connector without the need for a
jumper.

[0075] FIG. 60 illustrates the push-in connector of FIG. 59
having a smaller busbar electrically uncoupled from an
adjacent larger busbar.

[0076] FIG. 61 illustrates an exploded view of a downrod
having a recessed and flush mounted cover plate.

DETAILED DESCRIPTION

[0077] Referring generally to FIGS. 1-20, and more spe-
cifically to FIGS. 18-20, a ceiling fan 10 adapted to be
coupled to a ceiling or other structure 12 having electrical
wiring leads 14a-14e¢ by way of a push-in connector 16 is
disclosed. The ceiling fan 10 comprises a fan motor assem-
bly 18 with an electric motor (not shown) having electrical
fan wiring leads 20a-20d, threadable through a downrod 21
or pre-threaded through a pre-wired downrod 22, and/or
canopy assembly (not shown) adapted to be mounted to the
ceiling 12, wherein the electrical fan wiring leads 20a-20d4
are releasably connected to the push-in connector 16. Refer-
ring generally to FIGS. 1-20, the push-in connector 16
separates into a plug portion 24 and socket portion 26 (FIG.
5), each having a proximal end 28 and a distal 30 end, with
the proximal direction defined at the one closer to each other.
The plug portion 24 and socket portion 26 releasably con-
nect at the proximal ends 28 to form a plug and socket
combination (FIG. 5). In one embodiment, the plug 24 and
socket 26 portions releasably connect by way of a plurality
of electrical busbar connections 32 (FIG. 4). Each distal end
30 comprising a plurality of receptacle or ports 40, which are
illustrated as either single or dual ports, capable of receiving
aplurality of tin dipped electrical wiring leads which may be
releasably connected to the plurality of ports 40 of the
push-in connector 16. The plug 24 and socket 26 portions
separate into two pieces allowing simple wiring and recon-
nection.

[0078] Each plug 24 and socket 26 portion of the push-in
connector 16 is separately connectable to a plurality of wires
including the fan, light, neutral and ground wires. The
plurality of ports 40 are capable of receiving at least one
wire. The single ports 40 can receive one wire while the dual
ports 40 can receive two wires. The use of a single or dual
port is typically selected to simplify the wiring for the
installer. Five ports 40 are disposed on the plug portion 24,
comprising a live black fan port 40a, a live blue light port
405, a white neutral port 40c, and two green ground ports
404 (FIGS. 1 and 9). The socket portion 26 is disposed with
six ports 40 comprising one live black fan port 40a, two live
blue light ports 405, two white neutral ports 40c¢, and one
green ground port 404 (FIG. 8). In one example embodi-
ment, ports 40 on both the plug portion 24 and socket portion
26 of the connector 16 may be color coded to correspond
with a particular type of wire, such as a black for fan, blue
for light, white for neutral or green for ground wire to ensure
the correct wire is received in the correct port 40. Ports 40
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on both the plug portion 24 and socket portion 26 of the
connector 16 may also be color coded to ensure proper wire
connections are established.

[0079] When the plug 24 and socket 26 portions are
connected, the ends of electrically connected wires form an
electrical connection. Other ways of coding and identifying
ports 40 and wires, other than color-coding, may be used as
desired by one of skill in the art.

[0080] The ports 40 have wire release capability. As best
shown in FIG. 4, which is a cross-sectional view of FIG. 8
about the IV-IV cross-section, each port 40 comprises a
spring 50 which compresses the wire against the sidewall 52
of the port 40 upon the wire insertion into the port 40. In one
embodiment, a slot or release port 54 is installed beside each
port 40. The release port 54 allows access to depress the
spring 50 located in the port 40 thereby releasing the
electrical wire from the port 40. Once the spring 50 is
depressed, the wire may be pulled out of the port 40. A
suitable tool may be inserted into the release port 54 to
depress the spring 50.

[0081] Referring generally to FIGS. 1-9, the push-in con-
nector 16 comprises a jumper 64 or metal connector used to
open or close part of an electrical circuit. The jumper 64
allows electrical connection between either one or two live
wires. In one example embodiment, the jumper 64 may be
a slider switch but any other jumper 64 may be used to open
or close part of an electrical circuit as desired by one skill in
the art. In FIG. 4, the jumper 64 is located on a sidewall 52
of the socket portion 26 of the push-in connector 16 in
between the two ports 40 capable of receiving the live wires,
such as the single black 40a and blue ports 405. The jumper
64 allows single or dual wall switch wiring scenario. In one
embodiment in which the jumper 64 is a slide switch, a small
flat head screwdriver may be used to move the slider switch
from single to dual wall switch wiring scenario.

[0082] The push-in connector 16 allows a plurality of wire
connections such as fan, lighting, neutral and ground con-
nections. Such wire connections are created by inserting
each wire lead 14a-14e, 20a-204 from the ceiling fan and the
ceiling into its designated port 40 on the distal ends 30 of the
push-in connector 16 and then aligning the plug 24 and
socket 26 portions and releasably connecting the plug 24 and
socket 26 portions (FIG. 13-17).

[0083] For purposes of discussing some of the more
relevant wiring scenarios, a schematic version of the push-in
connector 16 will be used and is illustrated in FIGS. 10-12.
In the schematic representation of the push-in connector 16,
the plug portion 24 (or top portion) of the push-in connector
16 has a plurality of ports 40 capable of receiving at least one
wiring lead 14a-14¢ from the structure or ceiling 12, with
each wiring lead 14a-14e being tin-dipped. However, the
type of wire lead, tin-dipped or not, is not germane to the
embodiments of the invention discussed herein, and is not
limiting. The plurality of ports 40 for the plug portion 24, as
illustrated in this embodiment, comprise the single black
port 40a capable of receiving a first live wire 14a, (single
switch scenario), single blue port 405 capable of receiving
a second live wire 14e (dual switch scenario), single white
port 40c¢ capable of receiving a neutral wire 14¢, and dual
green ports 40d capable of receiving ground wires 14d
including the ground wires from the electrical box (not
shown) and hanger bracket 60 (see FIG. 18-20) of the
structure 12 to which the ceiling fan 10 is to be mounted.
The hanger bracket 60 may be any structure mount designed
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to mechanically couple the ceiling fan 10 to a structure,
building, or ceiling thereof. The socket portion 26 (or bottom
portion) of the push-in connector 16 comprises a plurality of
ports 40 capable of receiving at least one fan wiring lead
20a-20d from the ceiling fan motor assembly 18. In one
embodiment, the plurality of ports 40 comprise the single
black port 40a capable of receiving a fan wire 20qa, dual blue
405 port capable of receiving a light wire 205 or up-light
wire, dual white ports 40c capable of receiving a neutral
wire 20c¢ for wiring the fan and a neutral wire 20c¢ for wiring
a receiver 72 (FIG. 17), and green port 404 capable of
receiving ground wires 204 including the ground wires from
the ceiling fan motor assembly 18 or downrod 21.

[0084] Looking now at some of the different wire connec-
tions or wiring scenarios, and with reference to FIGS. 15-16,
in the context of a pre-wired downrod 22, one such wire
connection is created by (A) inserting each wire lead 20a-
20c¢ from the ceiling fan motor assembly 18 into its desig-
nated port 40 on the distal end 30 of a socket portion 26 of
a first push-in connector 164, (B) inserting a downrod wiring
lead 70a-70c exposed from the bottom end of a pre-wired
downrod 22 into its designated port 40 of the distal end 30
of a plug 24 portion of the first push-in connector 16a,
wherein the pre-wired downrod 22 is coupled to a socket
portion 26 of a second push-in connector 165 having down-
rod wiring leads 70a-70d pre-wired to the distal end 30 of
the socket portion 26 of the second push-in connector 165,
and (C) inserting each wire lead, electrical wiring leads 14a,
14c¢-14d in FIG. 15 and electrical wiring leads 14a, 14¢-14¢
in FIG. 16, from the ceiling 12 into its designated port 40 on
the distal end 30 of a plug portion 24 of the second push-in
connector 16b.

[0085] Referring to FIG. 13, the push-in connector 16 may
be used to connect a ceiling fan motor assembly 18 to a
structure 12 having electrical wiring leads 14a, 14¢-14d or
house wires. FIG. 13 depicts the electrical wire connections
made by the push-in connector 16 in a single switch wiring
scenario (jumper 64 slider switch is in single switch set up
position). The plurality of ports 40 on the distal end 30 of the
plug portion 24 of the push-in connector 16 are configured
to receive the electrical wire leads 14a, 14c¢-14d of the
structure 12 or ceiling, including the main live wire 14a (or
black wire) which is pushed into the black port 40qa, neutral
wire 14¢ (or white wire) which is pushed into the white port
40c¢, and two ground wires 14d (or green wires) from the
structure 12 and hanger bracket 60 which are pushed into the
green ports 40d. The plurality of ports 40 on the distal end
30 of the socket portion 26 of the push-in connector 16 are
configured to receive the fan wiring leads 20a-20d of the
ceiling fan motor assembly 18 including the fan wire 20a (or
black wire) which is pushed into the black port 40a, light
wire 205 (blue wire) which is pushed into the blue port 405,
the neutral wire 20c¢ (or white wire) which is pushed into the
white port 40¢, and ground wires 20d (or green wire) from
the fan motor assembly 18 or downrod 21 which is pushed
into the green port 40d. The plug portion 24 of the push-in
connector 16 is releasably connected to the socket portion 26
of the push-in connector 16 aligning the wire leads of the
plug portion 24 to the corresponding wire leads of the socket
portion 26 to allow a plurality of wire connections such as
fan, lighting, neutral and ground connections. Such wire
connections are created by inserting each wire lead 14a,
14c¢-14d, 20a-20d from the ceiling fan motor assembly 18
and the ceiling 12 into its designated port 40 on the distal
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ends 30 of the push-in connector 16 and then aligning the
plug 24 and socket 26 portions and releasably connecting the
plug 24 and socket 26 portions.

[0086] Referring now to FIG. 14, the push-in connector 16
may be used to connect a ceiling fan motor assembly 18 to
the structure 12 having electrical wiring leads 14a, 14c-14e
or house wires. FIG. 14 depicts the electrical wire connec-
tions made by the push-in connector 16 in a dual switch
wiring scenario (jumper 64 slider switch is in dual switch set
up position). The plurality of ports 40 on the distal end 30
of the plug portion 24 of the push-in connector 16 are
configured to receive the electrical wire leads 14a, 14c¢-14e
of the structure 12 or ceiling, including the main live wire
14a (or black wire) which is pushed into the black port 404,
second live wire 14e (or red wire) which is pushed into the
blue port 405, neutral wire 14¢ (or white wire) which is
pushed into the white port 40c, and two ground wires 14d (or
green wires) from the house or structure 12 and hanger
bracket 60 which are pushed into the green ports 40d. The
plurality of ports 40 on the distal end 30 of the socket portion
26 of the push-in connector 16 are configured to receive the
fan wiring leads 20a-20d of the ceiling fan motor assembly
18, including the fan wire 20a (or black wire) which is
pushed into the black port 40a, light wire 2056 (or blue wire)
which is pushed into the blue port 405, neutral wire 20¢ (or
white wire) which is pushed into the white port 40c, and
ground wire 20d (or green wire) from the fan motor assem-
bly 18 or downrod 21 which is pushed into the green port
40d. The plug portion 24 of the push-in connector 16 is
releasably connected to the socket portion 26 of the push-in
connector 16 thereby aligning the wire leads of the plug
portion 24 to the corresponding wire leads of the socket
portion 26 to allow a plurality of wire connections such as
fan, lighting, neutral and ground connections. Such wire
connections are created by inserting each wire lead 14a,
14c¢-14e, 20a-20d from the ceiling fan motor assembly 18
and the ceiling 12 into its designated port 40 on the distal
ends 30 of the push-in connector 16 and then aligning the
plug 24 and socket 26 portions and releasably connecting the
plug 24 and socket 26 portions.

[0087] In FIGS. 15 and 16, in another embodiment, the
ceiling fan motor assembly 18 adapted to be coupled to the
structure 12 having electrical wiring leads 14a, 14¢-14¢ by
way of push-in connector 16a, 165. The ceiling fan motor
assembly 18 comprises an electric motor (not shown) having
electrical fan wiring leads 20a-20d threadable through an
extended pre-wired downrod 22 and/or canopy assembly
(not shown) adapted to be mounted to a ceiling or structure
12, wherein the electrical fan wiring leads 20a-20c¢ are
releasably connected to a push-in connector 16a, 165. The
ceiling fan motor assembly 18 may further comprise an
elongated downrod as disclosed in U.S. patent application
Ser. No. 14/186,680, which is hereby incorporated by ref-
erence in its entirety, and in which electrical downrod wiring
leads 70a-70d may be placed in the downrod at the manu-
facturer and may extend the length of the downrod to form
the pre-wired downrod 22. The pre-wired downrod 22
comprises a top end 66 which is adapted to be coupled to a
canopy assembly (not shown) and a bottom end 68 which
may be coupled to the electric motor within the motor
assembly 18. The motor has fan wiring leads 20a-20d. The
electrical downrod wiring leads 70a-70d are coupled to a
second push-in connector 165 mounted at the top end 66 of
the pre-wired downrod 22, and the bottom end 68 of the
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pre-wired downrod 22 exposes tin-dipped electrical down-
rod wiring leads 70a-70c¢ releasably connectable to a plug
portion 24 of a first push-in connector 16a. In one embodi-
ment, the pre-wired downrod 22 may be about four feet in
length but the downrod, pre-wired or not, may be shorter or
longer in length as desired by one of skill in the art. The
pre-wired downrod 22 can include a flush mounted cover-
ing, which is sealed by a gasket and secured by either spring
force or a small screw, as is depicted in the downrod of the
’680 application.

[0088] FIG. 15 depicts the single switch wiring scenario
with the pre-wired downrod 22. Push-in connectors 16a, 165
may be used to connect the ceiling fan motor assembly 18
to the structure 12 having electrical wiring leads 14a,
14c¢-14e or house wires in conjunction with the pre-wired
downrod 22. FIG. 15 depicts the electrical wire connections
made by the push-in connectors 16a, 165 in single wall
switch wiring scenario (jumper 64 slider switch is in single
switch set up position). The plurality of ports 40 on the distal
end 30 of the socket portion 26 of the first push-in connector
164 are configured to receive the fan wiring leads 20a-20c¢
of the ceiling fan motor assembly 18, including the fan wire
20a (or black wire) which is pushed into the black port 40a,
light wire 205 (blue wire) which is pushed into the blue port
404, and neutral wire 20c¢ (or white wire) which is pushed
into the white port 40c. The plug portion 24 of the first
push-in connector 164 is releasably connected to the socket
portion 26 of the first push-in connector 16a. The plurality
of ports 40 on the distal end 30 of the plug portion 24 of the
first push-in connector 16a are configured to receive the tin
dipped downrod wiring leads 70a-70¢ exposed at the bottom
end of the pre-wired downrod 22, including a main live fan
wire 70a (or black wire) which is pushed into the black port
40a, light wire 705 (or blue wire) which is pushed into the
blue port 405, and neutral wire 70c¢ (or white wire) which is
pushed into the white port 40c. The plug portion 24 of the
first push-in connector 16a is releasably connected to the
socket portion 26 of the first push-in connector 16a, thereby
aligning the downrod wiring leads 70a-70c¢ of the plug
portion 24 to the corresponding fan wiring leads 20a-20c¢ of
the socket portion 26 of the first push-in connector 16a to
allow a plurality of wire connections such as fan, lighting,
neutral and ground connections. Such wire connections are
created by inserting each fan wiring lead 20a-20c¢ from the
ceiling fan motor assembly 18 and each downrod wiring
lead 70a-70c¢ from the bottom end 68 of the pre-wired
downrod 22 into its designated port 40 on the distal ends 30
of the first push-in connector 16a and then aligning the plug
24 and socket 26 portions of the first push-in connector 16a
and releasably connecting the plug 24 and socket 26 por-
tions.

[0089] Still, referring to FIG. 15, to establish the wire
connections for the single switch wiring scenario of the
ceiling fan motor assembly 18 to the structure 12 having
electrical wiring leads 14a, 14c¢-144d in conjunction with a
pre-wired downrod 22, a second push-in connector 165 may
be used. The second push-in connector 164 is coupled to the
top end 66 of the pre-wired downrod 22. The plurality of
ports 40 on the distal end 30 of the socket portion 26 of the
second push-in connector 165 are pre-wired with the down-
rod wiring leads 70a-70d of the pre-wired downrod 22
including the fan wire 70a (or black wire) which is pushed
into the black port 40a, light wire 705 (blue wire) which is
pushed into the blue port 405, neutral wire 70¢ (or white
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wire) which is pushed into the white port 40c¢, and ground
wire 704 (or green wire) which is pushed into the green port
40d. The plug portion 24 of the second push-in connector
165 is releasably connected to the socket portion 26 of
second push-in connector 165. The plurality of ports 40 on
the distal end 30 of the plug portion 24 of the second push-in
connector 165 are configured to receive the electrical wire
leads 14 comprising electrical wiring leads 14a, 14¢-14d of
the ceiling 12 or house wires including the main live wire
14a (or black wire) which is pushed into the black port 404,
neutral wire 14¢ (or white wire) which is pushed into the
white port 405, and ground wires 14d (or green wires form
the house or structure 12 and hanger bracket 60) which are
pushed into the green ports 40d4. The plug portion 24 of the
second push-in connector 165 is releasably connected to the
socket portion 26 of the second push-in connector 165,
thereby aligning the electrical wiring leads 14a, 14¢-14d of
the plug portion 24 to the corresponding downrod wiring
leads 70a-70d of the socket portion 26 to allow a plurality
of wire connections such as fan, lighting, neutral and ground
connections. Such wire connections are created by inserting
each electrical wiring lead 14a-14e¢ from the ceiling or
structure 12 into its designated port 40 on the distal ends 30
of the plug portion 24 of the second push-in connector 165,
and then aligning the plug 24 and socket 26 portions of the
second push-in connector 165 and releasably connecting the
plug 24 and socket 26 portions of the second push-in
connector 16b.

[0090] Referring now to FIG. 16, in one embodiment, the
double switch wiring scenario with a pre-wired downrod 22
with push-in connectors 164 and 165 may be used to connect
the ceiling fan motor assembly 18 to the structure 12 or
ceiling having electrical wiring leads 14a, 14¢-14¢ or house
wires. FIG. 16 depicts the electrical wire connections made
by the push-in connectors 16a and 165 in the double switch
wiring scenario (jumper 64 slider switch is in double switch
set up position). The plurality of ports 40 on the distal end
30 of the socket portion 26 of the first push-in connector 16a
are configured to receive the fan wiring leads 20a-20c¢ of the
ceiling fan motor assembly 18, including the fan wire 20a
(or black wire) which is pushed into the black port 404, light
wire 205 (or blue wire) which is pushed into the blue port
405, and neutral wire 20c¢ (or white wire) which is pushed
into the white port 40c. The plug portion 24 of the first
push-in connector 164 is releasably connected to the socket
portion 26 of the first push-in connector 16a in order to
establish wire connections. The plurality of ports 40 on the
distal end 30 of the plug portion 24 of the first push-in
connector 16a are configured to receive the tin dipped
downrod wiring leads 70a-70c¢ exposed at the bottom end 68
of the pre-wired downrod 22, including the main live fan
wire 70a (or black wire) which is pushed into the black port
40a, light wire 705 (or blue wire) which is pushed into the
blue port 405, and neutral wire 70c¢ (or white wire) which is
pushed into the white port 40c. The plug portion 24 of the
first push-in connector 16a is releasably connected to the
socket portion 26 of the first push-in connector 16a thereby
aligning the downrod wiring leads 70a-70c of the plug
portion 24 to the corresponding fan wiring leads 20a-20c¢ of
the socket portion 26 to allow a plurality of wire connections
such as fan, lighting, neutral and ground connections. Such
wire connections are created by inserting each fan wiring
lead 20a-20c¢ from the ceiling fan motor assembly 18 and
each downrod wiring lead 70a-70c¢ from the bottom end 68
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of the pre-wired downrod 22 into its designated port 40 on
the distal ends 30 of'the first push-in connector 164, and then
aligning the plug 24 and socket 26 portions of the first
push-in connector 16a and releasably connecting the plug 24
and socket 26 portions.

[0091] Still, referring to FIG. 16, to establish the wire
connections for the double switch wiring scenario of the
ceiling fan 10 to the structure 12 having electrical wiring
leads 14a, 14¢-14¢ in conjunction with the pre-wired down-
rod 22, the second push-in connector 165 may be used. The
second push-in connector 165 couples to the top end 66 of
the pre-wired downrod 22. The plurality of ports 40 on the
distal end 30 of the socket portion 26 of the second push-in
connector 165 are pre-wired with the downrod wiring leads
70a-70d of the pre-wired downrod 22, including the live fan
wire 70a (or black wire) which is pushed into the black port
40a, light wire 705 (blue wire) which is pushed into the blue
port 405, neutral wire 70c (or white wire) which is pushed
into the white port 40c¢, and ground wire 704 (or green wire)
which is pushed into the green port 404. The plug portion 24
of'the second push-in connector 1654 is releasably connected
to the socket portion 26 of the second push-in connector 165.
The plurality of ports 40 on the distal end 30 of the plug
portion 24 of the second push-in connector 165 are config-
ured to receive the electrical wiring leads 14a, 14¢-14e of
the ceiling 12 or house wires, including the main live wire
14a (or black wire) which is pushed into the black port 404,
second live wire 14e (or red wire) which is pushed into the
blue port 405, neutral wire 14¢ (or white wire) which is
pushed into the white port 40¢, and ground wires 14d (or
green wires from the house or structure 12 and hanger
bracket 60) which are pushed into the green ports 40d. The
plug portion 24 of the second push-in connector 165 is
releasably connected to the socket portion 26 of the second
push-in connector 165 thereby aligning the wire leads of the
plug portion 24 to the corresponding wire leads of the socket
portion 26 to allow a plurality of wire connections such as
fan, lighting, neutral and ground connections. Such wire
connections are created by inserting each electrical wiring
lead 14a, 14c¢-14e from the ceiling or structure 12 into its
designated port 40 on the distal end 30 of the plug portion
24 of the second push-in connector 165, and then aligning
the plug 24 and socket 26 portions of the second push-in
connector 165 and releasably connecting the plug 24 and
socket portions 26 of the second push-in connector 164.

[0092] Referring now to FIG. 17, a method to connect the
accessory receiver 72 to ceiling fan motor assembly 18 via
a single wall switch is disclosed. One example of an
accessory receiver is a wireless device for receiving a
wireless signal used to remotely control and operate the
ceiling fan assembly 18. The second push-in connector 165
is coupled to the receiver 72. The plurality of ports 40 on the
distal end 30 of the socket portion 26 of the second push-in
connector 165 are pre-wired with the tin-dipped electrical
receiver wiring leads 74a, 74c¢ of the receiver 72, including
a live receiver wire 74a (or black wire) which is pushed in
the black port 40a, and a neutral receiver wire 74¢ which is
pushed into one of the white ports 40c. The socket portion
26 is also pre-wired with a neutral wire 20¢ from the fan
motor assembly 18 (or white wire) which is pushed in the
other white port 40¢, and a ground wire 204 from the ceiling
fan motor assembly 18 (or green wire) which is pushed in
the green port 40d. The plurality of ports 40 on the distal end
30 of the plug portion 24 of the second push-in connector
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165 are configured to receive the electrical wire leads 14a,
14¢-14d of the ceiling 12 or house wires, including the main
live wire lead 14a (or black wire) which is pushed in the
black port 40a, neutral wire 14¢ (or white wire) which is
pushed in the white port 40¢, and ground wires 14d (or green
wires) which are pushed in the green ports 40d.

[0093] The plurality of ports 40 on the distal end 30 of the
plug portion 24 of the first push-in connector 16a receive
tin-dipped receiver wiring leads 745, 74d of the receiver 72,
including a fan load wire 744 (or blue wire) which is pushed
the black port 40a and a light receiver wire lead 7456 (or
yellow wire) which is pushed in the blue port 405. The
plurality of ports 40 on the distal end 30 of the socket portion
26 of the first push-in connector 16a receive tin dipped
electrical wire leads from the ceiling fan assembly 18,
including the fan wire lead 20a (or black wire) which is
pushed into the black port 40a and the light wire lead 205 (or
blue wire) which is pushed into the blue port 404.

[0094] While FIGS. 13-17 schematically illustrate differ-
ent wiring scenarios using the push-in connector 16, FIGS.
18-20 illustrate the use of the push-in connector 16 for
exemplary installations where the ceiling fan motor assem-
bly 18 is mounted and wired in a typical ceiling mount, with
FIG. 18 illustrating a low profile mounting using a downrod
21 and a single push-in connector 16, FIG. 19 illustrating a
standard mounting using a pre-wired downrod 22 and two
push-in connectors 16a, 165, and FIG. 20 illustrating a
standard mounting using a pre-wired downrod 22 and a
single push-in connector 16.

[0095] Referring now to FIG. 18, in another example
embodiment, a method of installing a ceiling fan 10 is
disclosed using the push-in connector 16 in the context of a
traditional, non-pre-wired, downrod 21. The method
includes the steps of: (A) providing the ceiling fan 10 having
the fan motor assembly 18 with an electric motor (not
shown) having electrical fan wiring leads 20 comprising
wiring leads 20, downrod 21, and/or canopy assembly (not
shown) adapted to be mounted to the ceiling 12 of a structure
and the push-in connector 16 which comprises the plug 24
and socket portions 26, each having proximal 28 and distal
30 ends, wherein the plug portion 24 and socket portion 26
releasably connect at the proximal ends 28 to form a plug
and socket combination, wherein each distal end 30 com-
prises single or dual ports 40 or receptacles capable of
connecting to tin dipped electrical wire leads releasably
connected to the push-in connector 16; (B) threading the
electrical fan wiring leads 20 through the downrod 21 and
attaching the downrod 21 to the fan motor assembly 18; (C)
connecting the fan wiring leads 20 to the plurality of ports
on the distal end 30 of the socket portion 26 of the push-in
connector 16 by pushing in the colored wires to the corre-
sponding colored ports; (D) connecting electrical wire leads
14 to the plurality of ports on the distal end 30 of the plug
portion 24 of the push-in connector 16 by pushing in the
colored wires to the corresponding colored ports; (E) hang-
ing the downrod 21 in the hanger bracket 60; and (F)
connecting the plug 24 and socket portions 26 of the push-in
connector 16.

[0096] Referring now to FIG. 19, in a further embodiment,
a method of installing a ceiling fan 10 is disclosed. The
method includes the steps of: (A) providing the ceiling fan
motor assembly 18 having an electric motor (not shown)
having fan wiring leads 20, canopy assembly (not shown)
adapted to be mounted to the ceiling 12 of the structure, and
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first and second push-in connectors 164, 165, each compris-
ing plug 24 and socket 26 portions, each having proximal 28
and distal 30 ends, wherein the plug portion 24 and socket
portion 26 releasably connect at the proximal end 28 to form
a plug and socket combination, wherein the distal ends 30
comprise a plurality of single or dual ports or receptacles
capable of connecting to a plurality of tin dipped electrical
wire leads releasably connected to the push-in connectors
164, 165, and an elongated, downrod comprising downrod
wiring leads 70 extending the length of the downrod forming
a pre-wired downrod 22, wherein the pre-wired downrod 22
comprises a top end 66 which is adapted to be coupled to the
canopy assembly (not shown) and a bottom end 68 which
may be coupled to the fan motor assembly 18, wherein the
top end 66 of the pre-wired downrod 22 couples to a second
push-in connector 165, and wherein the bottom end 68
exposes tin-dipped downrod wiring leads 70 releasably
connectable to a first push-in connector 16a; (B) connecting
electrical wire leads 14 to the plurality of ports on the distal
end 30 of the plug portion 24 of the second push-in con-
nector 165 by pushing in the electrical wire leads 14 to the
designated ports; (C) connecting the ground wires to the
designated port on the distal end 30 of the socket portion 26
of the second push-in connector 165; (D) connecting the
downrod wiring leads 70 exposed at the bottom end 68 of the
pre-wired downrod 22 to the designated ports on the distal
end 30 of the plug portion 24 of the first push-in connector
16a; (E) connecting the fan wiring leads 20 to the designated
ports on the distal end 30 of the socket portion 26 of the first
push-in connector 16a; (F) connecting the plug 24 and
socket 26 portions of the first push-in connector 16a and
threading the pre-wired downrod 22 onto the ceiling fan
motor assembly 18; and (G) hanging the pre-wired downrod
22 in hanger bracket 60 and connecting the plug 24 and
socket 26 portions of the second push-in connector 164.

[0097] Referring now to FIG. 20, in a further embodiment,
a method of installing a ceiling fan 10 with the pre-wired
downrod 22 having one push-in connector 16 is disclosed.
The method includes the steps of: (A) providing the fan
motor assembly 18 having an electric motor (not shown)
having fan wiring leads 20, canopy assembly (not shown)
adapted to be mounted to the ceiling 12 of the structure, and
elongated, pre-wired downrod 22 comprising downrod wir-
ing leads 70 extending the length of the pre-wired downrod
22, wherein the pre-wired downrod 22 comprises a top end
66 which is adapted to be coupled to the canopy assembly
and a bottom end 68 which may be coupled to the fan motor
assembly 18, wherein the top end 66 of the pre-wired
downrod 22 is coupled to a push-in connector 16, and
wherein the bottom end 68 exposes downrod wiring leads 70
connectable to fan wiring leads 20; (B) connecting electrical
wire leads 14 to the plurality of ports on the distal end 30 of
the plug portion 24 of the push-in connector 16 by pushing
in the electrical wire leads 14 to the designated ports; (C)
connecting the ground wires 70 to the designated port on the
distal end 30 of the socket portion 26 of the push-in
connector 16, (D) connecting the downrod wiring leads 70
exposed at the bottom end 68 of the pre-wired downrod 22
to the fan wiring leads 20 via wire connectors 34; and (E)
hanging the pre-wired downrod 22 in hanger bracket 60 and
connecting the plug 24 and socket 26 portions of the push-in
connector 16.
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[0098] Regarding the methods of FIGS. 19-20, in one
variation, a further optional step may include mechanically
coupling the selected pre-wired downrod 22 to the ceiling
fan assembly 18.

[0099] All the embodiments in FIGS. 18-20, show a
ceiling fan 10 that mounts to a ceiling 12 or structure. The
ceiling 12 may have an electrical box (not shown) to which
the hanger bracket 60 mounts. Electrical wire leads 14 may
electrically couple to the electrical box or the structure
power supply to the ceiling fan 10. A ball 78, such as a
tri-lobular ball, can be provided at the top end 66 of the
downrod 21 or pre-wired downrod 22 and is received in a
cradle of the hanger bracket 60 to couple either downrod 21,
22 to the hanger bracket 60. Opposite of the ball 78, the
downrod 21 or pre-wired downrod 22 may couple to a
downrod coupler 76, mounting the fan motor assembly 18 to
either downrod 21, 22.

[0100] Additional variations of the ceiling fan 10 with a
pre-wired downrod 22 are contemplated in any combination
of downrod wiring leads 70 with one or more push-in
connectors 16 disposed on either end of the downrod wiring
leads 70. The pre-wired downrod 22 may or may not be
pre-mounted to the ball 78 and fan motor assembly 18, or
where wire connectors 34 or additional sets of push-in
connectors 16, downrod wiring leads 70, or lengths of wire
are implemented as needed to electrically couple the fan
motor assembly 18 to the electrical wire leads 14.

[0101] While some of the different wiring scenarios of
FIGS. 13-17 and the different installations of FIGS. 18-20
are shown in the context of a non-pre-wired downrod 21, the
pre-wired downrod 22 can be used in any of the wiring
scenarios and/or installations. In any use of the pre-wired
downrod 22, the downrod in the 680 application, with the
access opening and cover can be pre-wired to form a
pre-wired downrod 22. It should be noted that any suitable
downrod and access opening configuration may be used in
forming a pre-wired downrod 22.

[0102] FIGS. 21-23 show one such variation to a pre-
wired downrod 122 that may be used for any of the
described downrods, especially the described downrods of
FIGS. 15-16 and 19-20. Beginning with FIG. 21, the pre-
wired downrod 122 has a body 150 defining a hollow
interior 151 and may be of multiple lengths, widths, or cross
sections suitable for use with a ceiling fan assembly. The
pre-wired downrod 122 further comprises a top end 172 and
a bottom end 174. The bottom end 174 terminates in a
fan-coupling collar 160, which may mount the bottom end
174 of the pre-wired downrod 122, for example, to a
downrod coupler or directly to a fan motor assembly.
Downrod wiring leads 70a-70d, comprising, in one
example, the black fan wire 70a, blue light wire 7056, white
neutral wire 70c, and green ground wire 704, are disposed
within the hollow interior 151. The downrod wiring leads
70a-70d terminate in the push-in connector 16 toward the
top end 172 of the pre-wired downrod 122. In further
embodiments, additional or fewer downrod wiring leads
70a-70d may be included, and particular types of downrod
wiring leads 70a-d may be optional; for example, in ceiling
fans not including a light fixture, the light wire is not
required.

[0103] Aslide cover 152 is slidably received over the body
150, whereby the slide cover 152 and body 150 may slide
relative to each other. The slide cover 152 terminates in a
collar 158. The slide cover 152 has a cross section sized to

Feb. 20, 2020

define an interior in which the body 150 may be slidably
received, enabling the slide cover 152 to slide along the
body 150. One or more of the ends 172, 174 of the body 150
can optionally include a set of mounting recesses 154 for
mounting the pre-wired downrod 122 to the ceiling fan 10,
fan motor assembly 18, hanger bracket 60, or otherwise. The
ends 172, 174 may further include a set of mounting holes
156 for use in mounting the push-in connector 16 to the
pre-wired downrod 122.

[0104] FIG. 22 is an exploded view of the pre-wired
downrod 122 to better illustrate the different elements form-
ing the pre-wired downrod 122. As is seen in FIG. 22, a
groove 162 is disposed around the exterior of the body 150.
A stop, such as a stopper ring 164, is received within the
groove 162. The stopper ring 164 has an inner diameter sized
to securely rest within the groove 162, and has an outer
diameter greater than the inner diameter of the collar 158
such that the slide cover 152 may slide down the body 150
from the top end 172 of the body 150 without falling
downwardly off the body 150. An access opening 166 is
disposed within a side of the body 150 between the groove
162 and the bottom end 174, granting access to the hollow
interior 151 within the body 150 as the slide cover 152 slides
along the length of the body 150. In variations on the
illustrated embodiment, the access opening 166 may be
located anywhere along the side of the body 150 between the
top end 172 and the bottom end 174 of the pre-wired
downrod 122.

[0105] The push-in connector 16 may be sized such that it
can be received within the hollow interior 151 of the body
150. Set screws 168, only one of which is shown in FIG. 22,
may thread through the holes 156 and into the push-in
connector 16 to, thus securing it to the body 150. Alterna-
tively, the push-in connector 16 can be unmounted. If
unmounted, the push-in connector 16 may be free to move
within the hollow interior 151 or may remain external of the
hollow interior 151, which may be freely moved when
connecting the push-in connector the electrical wiring leads
14. While the push-in connector 16 is shown on the top end
172 of the pre-wired downrod 122, it may alternatively be on
the bottom end 174 of the pre-wired downrod 122, or
somewhere between the top and bottom ends 172, 174.
[0106] The downrod wiring leads 70a-704d, having a set of
wire tips 170 disposed on both ends of the downrod wiring
leads 70a-70d, are preinstalled within the pre-wired down-
rod 122. The downrod wiring leads 70a-704 may comprise
any number of wires having electrically conductive wire tips
170, wherein the wire tips 170 may be tin dipped or
comprise an electrically conductive material such as copper,
in non-limiting examples.

[0107] The wire tips 170 on either end of the downrod
wiring leads 70a-70d may be coupled to the push-in con-
nector 16 as previously described. In the context of the
pre-wired downrod 122, it is contemplated that the wire tips
170 will be coupled to the appropriate ports 40 of the push-in
connector 16 by the manufacturer depending on the antici-
pated wiring scenario, i.e. single or dual switch scenario.
Alternatively, only the downrod wiring leads 70a-70d may
be installed by the manufacturer to form the pre-wired
downrod 122, with the connectors being provided for wiring
by the installer.

[0108] In the configuration illustrated in FIG. 22, one set
of'wire tips 170 may be received in the push-in connector 16,
while the other set of wire tips 170 may be accessible
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through the access opening 166. Such a pre-wired downrod
122 makes it easier for the installer to use the downrod 122
in a wiring scenario and installation similar to that of FIG.
20, where the electrical wiring leads 14 are pushed into the
push-in connector 16 and the fan wiring leads 20 are
manually connected to the other set of wire tips 170 with
traditional wire connectors 34 such as wire nuts. The access
opening 166 provides a window through which the wire tips
170 and the fan wiring leads 20 of FIG. 20 may be accessed
during manual wiring or after, when the wire connectors 34
are hidden within the pre-wired downrod 122.

[0109] Turning to FIG. 23, another embodiment of the
pre-wired downrod 222 is shown with a first push-in con-
nector 16a and a second push-in connector 165. The second
push-in connector 165 may affix to the bottom end 174 of the
pre-wired downrod 222 by threading screw 168 through the
hole 156 at the bottom end 174 or may float freely below the
bottom end 174 of the pre-wired downrod 222. The downrod
wiring leads 70a-704 ending in wire tips 170 opposite of the
first push-in connector 16a may be pre-inserted into the
second push-in connector 165 by a manufacturer. In the
context of the pre-wired downrod 222, it is contemplated
that the wire tips 170 will be coupled to the appropriate ports
40 of the second push-in connector 165, as well as the first
push-in connector 164, by the manufacturer. The pre-wired
downrod 222 of FIG. 23 is well suited for use in the
installation of FIG. 19 using the wiring scenarios of either of
FIGS. 15-16 and 19. An installer may easily electrically
couple fan wiring leads 20 to downrod wiring leads 70a-70d
by pushing the fan wiring leads 20 into the second push-in
connector 165. Upon pushing fan wiring leads 20 into the
second push-in connector 165 and pushing electrical wiring
leads 14 into the first push-in connector 16a, the fan motor
assembly 18 receives electrical power from the structure.
[0110] There are many variations for mounting the ceiling
fans 10 of FIGS. 18-20 utilizing a pre-wired downrod
comprising one or more of the pre-wired downrods 22, 122,
222. The downrods 22, 122, 222 may be incorporated into a
set of pre-wired downrods and may comprise different
lengths. The number and location of push-in connectors 16,
along with the number and length of downrods, can be
varied to cover a variety of installation and wiring scenarios
for ceiling fans. Because there are a variety of installation
and wiring scenarios, the set of pre-wired downrods can be
provided, such as at a point of sale, to let an installer match
the downrod or downrods to their particular installation and
wiring needs. The set of pre-wired downrods may be pro-
vided in a kit with the fan as part of the original purchase or
may be for sale in an ala carte fashion.

[0111] One illustrative scenario is providing both a short
downrod, like downrod 21 in FIG. 18, but pre-wired, suit-
able for a low profile mounting, and a standard length
downrod, like the pre-wired downrod 22 in FIGS. 19 and 20,
suitable for a standard mounting. This would provide the
installer with the option of a low profile or standard profile
mounting. Additionally or alternatively, a longer downrod
may be provided for high ceiling installations. A set of
pre-wired downrods with multiple varying lengths could be
provided, such as at a point of sale, to let the installer select
the downrod having the desired length.

[0112] For any of the downrods, the number of push-in
connectors 16 can vary from none, to a push-in connector 16
for one set of wire tips 170, to a push-in connector 16 for
each set of wire tips 170. The plug 24 and socket 26 portions
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of the push-in connectors 16 may be pre-coupled or may be
separated when the installer receives the downrod. Some or
all of the plug 24 and socket 26 portions can be connected
to the corresponding fan wiring leads 20 from the fan motor,
downrod wiring leads 70, or electrical wiring leads 14. In
one scenario where a push-in connector 16 is used on each
set of the wire tips 170, given that the electrical wiring leads
14 are not likely to be sold with the ceiling fan, one of the
push-in connectors 16 can be pre-coupled or have mated
plug 24 and socket 26 portions, with one of the plug 24 and
socket 26 portions connected to the wire tips 170 from the
downrod wiring leads 70a-70d, and the other push-in con-
nector 16 can be separated or have unmated plug 24 and
socket 26 portions, with one of the disconnected plug 24 and
socket 26 receiving the fan wiring leads 20 and the other of
the disconnected plug 24 and socket 26 connected to the
wire tips 170 from the downrod wiring leads 70a-70d. Of
course, both push-in connectors 16 can be pre-coupled.
[0113] It is contemplated that a set of pre-wired downrods
of varying length could be provided for one, some, or all of
the different wiring/installation scenarios of FIGS. 13-20. It
is further contemplated that different combinations for dif-
ferent wiring/installation scenarios can be assembled in a kit
for ease of installation. FIGS. 24-25 illustrate two exemplary
kits. Regarding FIG. 24, a ceiling fan kit 300 comprises a fan
motor assembly 310, pre-wired downrod set 320, mounting
assembly 330, and canopy set 340. The pre-wired downrod
set 320 may comprise at least one push-in connector 16, a
short pre-wired downrod 322¢ and a long pre-wired down-
rod 322b. Each pre-wired downrod 322 is preinstalled with
a set of downrod wiring leads 70 and may comprise any of
the pre-wired downrods 22, 122, 222 of FIGS. 21-23. While
a set of two pre-wired downrods 322 are shown, the pre-
wired downrod set 320 may contain any number of pre-
wired downrods 322 having varying lengths, sizes, or
shapes. Either pre-wired downrod 322a, 3225 may be used
for installation, and for convenience the following descrip-
tion will generally refer to downrod 322, with the under-
standing the description applies to either downrod 322a,
3225 is included.

[0114] The mounting assembly 330 comprises the hanger
bracket 60 and the ball 78. The hanger bracket 60 mounts to
the ceiling or structure and the ball 78 couples the pre-wired
downrod 322 to the hanger bracket 60. The ball 78 can
provide for pivoting movement of the pre-wired downrod
322 relative to the hanger bracket 60 and can have a tri-lobe
configuration to improve the seating and pivoting movement
relative to the hanger bracket 60.

[0115] The canopy set 340 comprises a non-adjustable
length canopy 342, best suited for a traditional-profile
mounting. The non-adjustable length canopy 342 may fur-
ther comprise the non-adjustable length canopy as disclosed
in U.S. patent application Ser. No. 14/702,201 filed on May
1, 2015, which is incorporated herein by reference in its
entirety. While FIG. 24 shows a single, non-adjustable
length canopy 342, any number of canopies having differing
shapes, sizes, or functionalities may be included in the
canopy set 340.

[0116] The fan motor assembly 310, which may comprise
the ceiling fan motor assembly 18 of FIGS. 13-20, may
alternatively comprise a motor 350, including motor wires
352 which may comprise the fan wiring leads 20 of FIGS.
13-20, rotatably driving a rotor 354, which mounts a plu-
rality of fan blades 356. Upper motor housing 358 and lower
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motor housing 360 enclose the motor 350 while leaving an
annular opening through which the fan blades 356 extend. A
motor coupler 366, which may comprise the downrod cou-
pler 76 of FIGS. 18-20, mounts to an upper end of the motor
350, while a motor coupler brace 362 and a light globe or
unit 364 mount to the lower end of the motor 350.

[0117] FIG. 25 shows a variation of FIG. 24 where a
ceiling fan kit 400 comprises a canopy set 440 including
both a non-adjustable length canopy 442 and an adjustable
length canopy 444. While FIG. 25 shows both the non-
adjustable length canopy 442 and the adjustable length
canopy 444, any number of canopies having differing
shapes, sizes, or functionalities may be included in the
canopy set 440. The non-adjustable length canopy 342 is
best suited for traditional-profile mounting, and the adjust-
able length canopy 444, best suited for low-profile mount-
ing. The canopy set 440 gives the installer an option to
mount the ceiling fan to the ceiling in alternative mounting
profiles where an installer may normally be limited to one
mounting profile or required to purchase additional parts to
accommodate a particular ceiling or installation.

[0118] Turning now to FIGS. 26-48, multiple versions or
embodiments for push-in connectors are shown, which may
be used for any of the push-in connectors described herein.
In cases where more than one push-in connector is used in
a particular installation, it is not necessary that the same
version be used. The different versions can be mixed in a
particular installation.

[0119] FIGS. 26-28 show another embodiment of the
push-in connector, which is a variation on the push-in
connector of FIGS. 1-9. In FIG. 26, a push-in connector 450
comprises a plug portion 452 and a socket portion 454, each
portion having a proximal end 456 and a distal end 458. The
distal end 458 of the socket portion 454 comprises a plurality
of raised surfaces 460 each surface having a single or dual
port 462, each port integrated with a release port 466. Dual
ports 462 are integrated, such that they share a cavity 468 for
the insertion of a wire lead. Each raised surface 460 is
further disposed with indicia 470. The socket portion 454
contains six ports 462 comprising a single fan port 462a,
dual light port 4625, dual neutral port 462¢, and single
ground port 4624, identified as such by corresponding
indicia 470 comprising fan indicia 470a, light indicia 4705,
neutral indicia 470¢, and ground indicia 4704, respectively.
The socket portion 454 further comprises a jumper 464,
facilitating the electrical connection between either one or
two live wire leads.

[0120] In FIG. 27, the distal end 458 of the plug portion
452 has five ports 462, comprising single fan 462a, single
light 4625, single neutral 462¢, and dual ground 4624 ports,
identified as such by corresponding fan indicia 470q, light
indicia 4705, neutral indicia 470¢, and ground indicia 4704,
respectively.

[0121] In FIG. 28, the plug 452 and socket 454 portions
have been disconnected. The proximal ends 456 of the
portions comprise two plugs 472 and sockets 474, adapted
to releasably connect to one another, which upon connec-
tion, electrically couple wire leads inserted into the ports 462
to one another.

[0122] In further variations, the plug portion 452 may
comprise a single plug 472 and the socket portion 454 may
comprise a single socket 474, or may comprise any number
of plugs 472 or sockets 474 corresponding to the ports 462.
The indicia 470 may further comprise colors, symbols,
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icons, shapes, or otherwise which may correspond to a
particular wire lead or port 462.

[0123] Another embodiment of a push-in connector 516 is
illustrated in FIGS. 29-31. Beginning with FIG. 29, the
push-in connector 516, comprises a plug portion 524 and a
socket portion 526 which releasably connect to one another
at a proximal end 528. Each portion, opposite of the proxi-
mal end 528, is enclosed by a cap comprising the distal end
530. Each distal end 530 couples to each respective portion
with a push-lock 532.

[0124] The distal end 530 disposed on the plug portion
524 has five ports 540, while any number of ports 540 is
contemplated. Each port 540 may be a single port 542 for
receiving a single wire lead or may be a dual port 540 for
receiving two wire leads. The five ports 540 may comprise
a single fan port 540aq, single light port 5405, single neutral
port, 540¢, and dual ground ports 5404. Each port 540 is
further disposed with a release port 554 for accepting a
release member. Each port 540 and complementary release
port 554 are integrated such that they share a cavity 534
providing access to the internal components of the push-in
connector 516, later described in the discussion of FIG. 31.
[0125] The distal ends 530, on both the plug 524 and
socket 526 portions, also contain a plurality of indicia 560,
each corresponding to a port 540 disposed on the distal end
530 for receiving the insertion of a particular wire lead.
While the indicia 560 disposed on the distal end 530 are
shown as symbols of a fan 560a, light 56056, neutral (not
shown), and ground 560d, best seen in both FIGS. 29 and 30,
the indicia 560 may comprise any colors, symbols, icons,
shapes or otherwise which may indicate the insertion of a
particular wire lead into a corresponding port 540. As may
be appreciated, the fan indicia 560q, light indicia 5605,
neutral indicia (not shown), and ground indicia 560d corre-
spond to the fan port 5404, light port 5405, neutral port 540c,
and ground port 5404 respectively.

[0126] A jumper 564 is incorporated as a slide member
566 on the side of the socket portion 526. The jumper 564
may operate by sliding the slide member 566 along a
channel 572 disposed within the side of the socket portion
526 between a first jumper indicia 568 corresponding to a
first position for a single-switch wiring scenario, and a
second jumper indicia 570 corresponding to a second posi-
tion for a dual-switch wiring scenario. The distal end 530
disposed on the socket portion 526 is shaped to extend the
channel 572 and further comprises both jumper indicia 568,
570 between which the slide member 566 may be slid. The
slide member 566 may further contain indicia 560, shown as
an arrow, corresponding to either jumper indicia 568, 570
when slid along the channel 572.

[0127] FIG. 30 shows the distal end 530 on the end of the
socket portion 526 of the push-in connector 516. The distal
end 530 on the socket portion 526 has six ports 540,
comprising single fan 540q, dual light 54056, dual neutral
540c¢, and single ground 5404 ports, with each port 540
having an incorporated release port 554. Each port 540 is
associated with corresponding indicia 560, having light
5605 and ground 5604 indicia symbols shown. The proximal
ends 528 secure with a lock 580, comprising a male com-
ponent 582 and female component 584 (FIG. 31) associated
with the plug portion 524 and socket portion 526 respec-
tively.

[0128] Turning to FIG. 31, the organization and compo-
sition of the internal electrical components of the push-in
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connector 516 of FIGS. 29 and 30 may be seen. Each distal
end 530 has been exploded from the plug 524 and socket 526
portions 526 of the push-in connector 516, and a plurality of
busbars 590 are now viewable.

[0129] The underside of the distal end 530 corresponding
to the plug portion 524 contains a plurality of supports 536.
The ports 540 and release ports 554, on the underside of each
distal end 530, have supports 536 disposed on either side for
supporting and aligning the busbars 590 with their corre-
sponding ports 540. Each distal end 530 also contains a
plurality of push-lock male components 532a comprising
half of the push-lock 532 of FIGS. 29 and 30.

[0130] The plug portion 524 has a plurality of push-lock
female components 5325 disposed within it for receiving the
push-lock male components 532a disposed on the distal end
530. The plug portion 524 comprises the male component
582 of the lock 580, used to secure the plug 524 and socket
portions 526 together. The plug portion 524 further com-
prises four plugs 546 extending from the plug portion 524
adapted for insertion into the socket portion 526. The plugs
546 may be disposed in a keyed manner, allowing insertion
into the socket portion 526 in a single orientation.

[0131] The socket portion 526 is disposed with a plurality
of sockets 548 for receiving the slidable insertion of the
plugs 546 from the plug portion 524. The distal end 530 is
exploded from the socket portion 526, exposing a series of
non-conductive walls 586 defining a plurality of internal
recesses 588. Each internal recess 588 is adapted to receive
one busbar 590 such that insertion of a wire lead through the
port 540 on the distal end 530 will extend into one internal
recess 588, electrically and mechanically coupling to a
busbar 590. A jumper recess 5884, partially disposed within
the channel 572, is disposed in a manner allowing commu-
nication between two adjacent internal recesses 588 which
may be used to electrically couple or uncouple two busbars
590 disposed within the adjacent internal recesses 588 upon
sliding the slide member 566. The socket portion 526 is
further disposed with push-lock female components similar
to that of the plug portion 524, and has the complementary
female component 584 to the male component 582 of the
plug portion 524 which, upon interconnection, comprises
the lock 580 of FIG. 30.

[0132] The distal end 530 associated with the socket
portion 526 is disposed with a plurality of supports 536,
similar to that of the distal end 530 associated with the plug
portion 524, while only partially visible.

[0133] The plurality of busbars 590 may comprise differ-
ent types of busbars 590 including but not limited to, a single
busbar 592, dual busbar 594, single jumper busbar 5924, and
dual jumper busbar 594a. Busbars 590 generally have one
engagement ridge 598, while single busbars 592 have one
spring finger 596 and dual busbars 594 have two spring
fingers 596. Each jumper busbar 592a, 594a has an addi-
tional engagement ridge 598a for electrically coupling to
one another via the jumper 564.

[0134] While not visible in FIG. 31 for the plug portion
524, both the plug portion 524 and the socket portion 526
comprise a corresponding system of non-conductive walls
586 defining a plurality of internal recesses 588. The internal
recesses 588 receive the busbars 590, securing and aligning
the busbars 590 with respective ports 540, plugs 546, or
sockets 548. The corresponding systems of walls 586
between the plug 524 and socket 526 portions are designed
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to electrically couple corresponding wire leads, as may be
identified by the indicia 560, upon coupling the plug 524 and
socket portions 526.

[0135] The jumper 564 comprises a conductive compo-
nent 562a and a non-conductive component 5625 extending
from the slide member 566 internally of the socket portion
526 within a jumper recess 588a. Upon sliding the slide
member 566 into a dual switch position, the conductive
material of the conductive component 562a of the jumper
564 electrically couples jumper engagement ridges 5984 of
the jumper busbars 592a, 594a disposed within the internal
recesses 588 adjacent to the jumper recess 588a. Sliding the
slide member 566 to the single switch set-up position, moves
the non-conductive component 562 between the adjacent
busbars 590 in adjacent internal recesses 588, returning to
push-in connector 516 to a single switch wiring scenario.
[0136] The spring fingers 596 protrude from the busbars
590 at an angle, and may flex to accommodate the insertion
awire lead into a port 540. At insertion, the spring finger 596
compresses, accommodating the insertion of the wire lead
and secures the wire lead against a wall 586 within the
push-in connector 516 while simultaneously electrically
coupling the wire lead to the busbar 590. During removal of
the wire lead, a release tool may be inserted into the release
port 554, pushing the spring finger 596 away from the wire
lead, facilitating wire lead removal.

[0137] The engagement ridges 598 extend from the busbar
590 at an end opposite of the spring finger 596. Each
engagement ridge 598 comprises a curved shape, which may
flex or bend at the body of one of the busbars 590 to slide
over a second, complementary engagement ridge 598 of
another busbar 590. Upon engagement of the two engage-
ment ridges 598, the two busbars 590 associated therewith
electrically couple to one another. The engagement ridges
598 on the busbars 590 extend from the plug 524 and socket
526 portions within the plugs 546 and sockets 548 such that
connection between the two portions 524, 526 electrically
couples the internal busbars 590 at complementary engage-
ment ridges 598 in both portions 524, 526. During separa-
tion of the plug 524 and socket 526 portions, the engagement
ridges 598 slide back over and apart from one another,
slightly bending or flexing at the body of the busbar 590, in
the same manner in which they were engaged.

[0138] Regarding the push-in connector 516 of FIGS.
29-31, while the distal end 530 with six ports 540 is
generally intended to orient towards the fan motor assembly,
the push-in connector 516 may be oriented in either direc-
tion. In further variations, the distal ends 530 may be
disposed with any number of ports 540 having a plug 524
and socket 526 portion with associated busbars 590 corre-
sponding to the ports 540. The embodiment shown is
exemplary and meant to be non-limiting.

[0139] Another embodiment of a push-in connector 616 is
shown in FIGS. 32 and 33, in which the push-in connector
616 combines into a single unit without releasably connect-
able plug and socket portions as compared to other embodi-
ments. In FIG. 32 the push-in connector 616 comprises an
upper member 620 and a lower member 622, with each
member 620, 622 having a distal end 630. The distal ends
630 comprise a plurality of ridges 646 defining single or dual
ports 640 wherein the dual ports may share a cavity 650 for
accepting wire insertion. The upper and lower members 620,
622 have beveled edges 632, with each beveled edge 632
having indicia 660 corresponding to a port 640. The upper
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member 620, on one side, comprises a jumper 664 with a
jumper switch 666. The jumper may be operated by actu-
ating the jumper switch 666.

[0140] Referring to FIG. 33, the distal ends 630 are further
disposed with beveled edges 632 permitting insertion within
the upper and lower members 620, 622. The upper member
620 further comprises a jumper opening 670 for receiving
the jumper 664. Both the upper and lower members 620, 622
are hollow, defining internal recesses 688. Within each
internal recess 688 is a busbar 690, which comprises a
plurality of spring fingers 696. Upon insertion of wire leads
into corresponding ports 640 on opposite distal ends 630, the
wire leads are electrically coupled to one another. The
jumper 664 further comprises a set of prongs 668 extending
from the jumper 664. The prongs 668 are operably con-
nected to the jumper switch 666 such that actuation of the
jumper switch 666 correspondingly moves the prongs 668.
In a dual wiring scenario, the prongs 668 will contact the
internal busbars 690 such that two adjacent busbars 690 are
electrically coupled.

[0141] FIGS. 34-36 show another embodiment of a push-
in connector in the form of a quadrant-style push-in con-
nector 716 combinable into a single unit without releasably
connectable plug and socket portions as compared to other
embodiments. Turning to FIG. 34, the push-in connector 716
comprises a body 722 having a set of four quadrants 720,
each being identified by indicia 760 disposed on the side of
the each quadrant 720. Each quadrant 720 may be equally
sized, the combination of which forms a cylindrical shaped
body 722. Alternatively, each quadrant 720 may be uniquely
sized, such that the combination of all quadrants 720 com-
pletes the push-in connector 716. Each quadrant 720 has two
distal ends 730 disposed on either end of each quadrant 720.
Each distal end 730 has a set of two wire ports 740 and two
release ports 754. The ports 740 and release ports 754 may
be separated from one another or integrated into a single
port.

[0142] At least some of the distal ends 730 of the quad-
rants may contain a jumper-key recess 756 for accepting a
jumper 764 into two adjacent ports 740 among two adjacent
quadrants 720. The distal ends 730 may be arranged between
adjacent quadrants 720 such that the jumper-key recesses
756 combine into a particular combination for the insertion
of a jumper 764 into a particular position among two
adjacent quadrants 720. For example, the jumper-key
recesses 756 may be arranged among an adjacent light and
fan quadrants 720 such that the insertion of a jumper 764
would permit control of the light units and fan from two wall
switches. In the illustrated embodiment, the neutral and
ground quadrants 720, as identified by their indicia 760, are
not provided with jumper-key recesses 756, and so do not
receive the jumper 764.

[0143] Turning now to FIG. 35, the opposite end of the
push-in connector 716 with a jumper 764 inserted into ports
740 between two adjacent quadrants 720 is shown. The
jumper 764 further comprises a jumper ridge 766, extending
from one side of the jumper 764. The jumper ridge 766 is
shaped to fit particularly within the jumper-key recesses 756
such that the jumper 764 may only be inserted in a single
orientation among adjacent accepting ports 740.

[0144] Turning to FIG. 36, an exploded view of the
push-in connector 716 is shown. Each quadrant 720 includes
an inner edge 762 having one or more male keys 780 and
female keys 782. The male 780 and female 782 keys are
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disposed along the inner edges 762 of the quadrants 720
such that combination of the quadrants 720 may only be
arranged in a particular combination. In one example, the
quadrants 720 may be keyed to combine such that the light
and fan quadrants 720 are adjacent to one another, accom-
modating the insertion of the jumper 764 between the two
quadrants 720 and enabling single or dual wall switch wiring
scenarios. In variations, the male 780 and female 782 keys
may be disposed allowing any combination of quadrants
720, being keyed or non-keyed.

[0145] The quadrants 720 are hollow, and include an
internal recess 788 for receiving a busbar 790. The internal
recess 788 is further defined by a protrusion 784 within each
quadrant 720. The busbar 790 contains four spring fingers
796, electrically coupled to one another, with two spring
fingers 796 disposed on either end of the busbar 790. Upon
insertion, the busbars 790 are disposed within the internal
recess 788 such that an inserted wire is held against the
protrusion 784 by the spring finger 796. Each distal end 730
further comprises a separator 786 which extends between
the two spring fingers 796 disposed on either side of the
busbar 790. The separator 786 prevents two wires inserted
into a single quadrant 720 from contacting one another or
may further be used as a surface in which a spring finger 796
secures a wire.

[0146] The jumper 764 further comprises jumper prongs
768 extending therefrom. The jumper prongs 768 are
inserted into ports 740 among adjacent quadrants 720 where
the jumper-key recesses 756 permit the insertion of the
jumper 764. Upon insertion, the prongs 768 contact the
spring fingers 796 of the busbars 790 within the quadrants
720, electrically coupling the busbars 790 and facilitating a
dual switch wiring scenario.

[0147] Another embodiment of a push-in connector 816 is
shown in FIGS. 37-41, in which the push-in connector 816
is a four-port embodiment. In FIG. 37, the push-in connector
816 comprises a body 820 covered on opposite ends by two
distal ends 830. Each distal end 830 couples to the body 820
with a push-lock 832. The distal ends 830 are identical, each
comprising four ports 840 having four corresponding release
buttons 854 identified as such by four indicia 860. Each port
840 and associated release button 854 may comprise further
indicia such as colors, icons, or symbols, identifying a
particular wire for insertion. FIG. 38, showing a top view of
the push-in connector 816, is exemplary of how the ports
840, release buttons 854, and indicia 860 may be disposed.

[0148] FIG. 39 is a top view of the push-in connector 816
with the distal end 830 removed to show the internal
components of the push-in connector 816. The push-in
connector 816 comprises internal walls 886 defining a
plurality of internal recesses 888. Each internal recess 888 is
associated with a busbar 890, a spring member 896, and a
release member 856. Fach spring member 896 aligns
beneath an associated port 840 (FIG. 37) for accepting the
insertion of a wire lead. The busbar 890 is disposed within
each internal recess 888, opposite from the spring member
896, such that the spring member 896 will press an inserted
wire lead against the busbar 890. The release members 856
are aligned adjacent to the spring member 896 and operable
coupled with one of the release buttons 854, such that
depression of the release button 854 pushes the release
member 856 against the spring member 896, bending the
spring member 896 away from the busbar 890. The bent
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spring member 896 permits removal of an inserted wire lead,
normally secured by the spring member 896 against the
busbar 890.

[0149] Turning to FIG. 40, taken at the cross-section Y-Y
of FIG. 37, the internal recess 888, as defined by the internal
walls 886, situates the spring member 896 opposite the
busbar 890. The spring member 896 aligns against an inner
internal wall 886, and has a finger 898 extending across the
internal recess 888 to the busbar 890. The release member
856, extending from the corresponding release button 854,
rests against the finger 898, adjacent to where an inserted
wire may contact the finger 898. Each busbar 890 extends
along an outer internal wall 886 between two corresponding
internal recesses 888 disposed on opposite ends of the
push-in connector 816.

[0150] Turning to FIG. 41, also taken at the cross-section
Y-Y of FIG. 37, an inserted wire lead 842 having a wire tip
844 is pressed against the busbar 890 by the finger 898 of the
spring member 896. While not shown, another wire lead
may be inserted into the corresponding ports 840 disposed
on the end 830 of the push-in connector 816 to electrically
couple with the illustrate wire lead 842 via the busbar 890.
To release the inserted wire lead 842, the release button 854
corresponding to the port 840 in which the lead 842 is
inserted is depressed, forcing the release member 856
against the finger 898. The finger 898 bends backward
toward the inner internal wall 886, releasing the inserted
wire lead 842 and permitting removal. After removing the
wire lead 842, the release button 854 is released, returning
the release member 856 and thus the finger 898 to an initial
position, prepared to accept the insertion of another wire
lead 842.

[0151] Turning now to FIGS. 42-46, an eight-port embodi-
ment of a push-in connector 916 is shown. Referring to FIG.
42, the push-in connector 916 is generally cubic, but may
comprise any shape, and comprises a body 918. The body
918 is comprised of four sides 920, having beveled edges
922 separating the sides 920. The four sides 920 are enclosed
on opposite ends by distal ends 930. The distal ends 930,
having the same configuration as each other, are each
provided with eight ports 940 for accepting the insertion of
a wire lead. In variations of the push-in connector 916, the
distal ends 930 may have a different number of ports 940 or
may be dissimilar from one another. As may be appreciated,
the eight ports 940 are separated into four sets 942 of two
ports 940, each port 940 in each set 942 being separated by
a release button 954 disposed between the two ports 940.
The arrangement of the ports 940, comprising four sets 942
with a release button 954 disposed between the ports 940 of
one set 942, is best appreciated in FIG. 43.

[0152] In FIG. 44, a system of internal walls 986 defines
a plurality of internal recesses 988. Each internal recess 988
comprises two busbars 990, two spring members 996 and
one release member 956. Each spring member 996 is situ-
ated comprises a portion below a port 940, disposed against
the inner surface of the sides 920 of the body 918, and
corresponds to one busbar 990. A wire lead inserted into the
port 940 may contact the spring member 996 and be secured
against a busbar 990. The release member 956, associated
with one corresponding release button 954 (FIG. 43),
extends between both spring members 996, permitting the
simultaneous release of two wire leads being inserted into
both ports 940 of one set 942.
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[0153] Referring to FIG. 45, taken at the cross-section Z-Z
of FIG. 42, each spring member 996 comprises a finger 998
extending from the spring member 996 disposed against the
inner surface of one side 920 of the body 918, toward the
busbar 990 disposed against one of the internal walls 986.
[0154] Referring to FIG. 46, also taken at the cross-section
Z-7. of FIG. 42, the push-in connector 916 is shown with
depressed release button 954 at the bottom, and inserted
wiring leads at the top, having the release buttons 954 and
release members 956 removed from the Figure. The finger
998 is situated within the internal recess 988 such that the
insertion of a wire lead 944 having a wire tip 946 will bend
the finger 998 toward the outer wall while forcing the wire
lead 944 into contact with the busbar 990, securing the wire
lead 944 against the busbar 990. The release member 956 is
angled where depression of the release button 954, as
shown, contacts the release member 956 and pushes the
finger 998 away from the busbar 990, permitting the removal
of an inserted wire lead. After removal of one or more wire
leads from the ports 940, the release button 954 may be
released and the finger 998 and release member 956 will
return to their initial position.

[0155] Turning now to FIGS. 47 and 48, a seven-port
embodiment of a push-in connector 1016 is shown. In FIG.
47, the push-in connector 1016 has a body 1020 comprising
four unequal quadrants 1022 and two distal ends 1030. In the
embodiment shown, three quadrants 10224 have an equal
size while a fourth quadrant 10225 is smaller. Variations on
this embodiment may comprise quadrants 1022 having
multiple or differing sizes, being equal or unequal to one
another. Each quadrant 1022 may contain indicia 1060
corresponding to a port 1040 on the distal end 1030 or a
particular wire lead for insertion. The indicia 1060 may
further comprise single switch indicia 1068 or dual switch
indicia 1070, corresponding to the insertion of wire leads for
a single or dual switch wiring scenarios, respectively. The
single switch indicia 1068 may be disposed on a larger
quadrant 1022a, identified, for example, as a fan quadrant
10224 by indicia 1060. The dual switch indicia may be
disposed on the small quadrant 10225, for example, as
identified by light indicia 10605. In further variations, the
switch indicia 1068, 1070 may be disposed on any quadrant
1022 identified by any indicia 1060.

[0156] Each distal end 1030 comprises a single unit, but
may be divided by grooves 1062 in sections to correspond
to the size of the quadrants 1022, and couples to the
assembled body 1020 with a push-lock 1032. Each distal end
1030 has seven ports 1040 disposed such that each of the
three larger quadrants 1022¢ has two ports 1040, while the
smaller quadrant 10225 has one port 1040 and a release port
1054. In a variation, the release port 1054 and the port 1040
of the smaller quadrant 10226 may be combined into an
integrated port. The remaining six ports 1040 on the three
larger quadrants 10224 are each associated with a corre-
sponding release port 1054 disposed on the side of the
quadrant 1022a for accepting the insertion of a release tool
in an orientation perpendicular to the insertion of wire leads
into the ports 1040.

[0157] FIG. 48 is an exploded view of the push-in con-
nector 1016. The underside of one distal end 1030 is visible,
and has ridges 1042 associated with the ports 1040 aligning
with the three larger quadrants 1022a. Each ridge 1042
contains a male push-lock member 1036 designed to be
accepted into a female push-lock member 1034 on the body
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1020, which together form the push-lock 1032. Internally,
the body 1020 comprises a system of walls 1086 defining
internal recesses 1088. Each internal recess 1088 that is
associated with one of the larger quadrants 1022¢ has a
separator 1050 with a separator channel 1052. The separa-
tors 1050 extend into the internal recess 1088 from the outer
wall of body 1020, between adjacent internal walls 1086.
The internal recess 1088 associated with the smaller quad-
rant 10225 has a support 1056, disposed toward the center
of the body 1020.

[0158] Within each internal recess 1088 is a busbar 1090.
Busbars 1090a associated with the larger quadrants 1022a
contain a busbar channel 1094, which inserts into the
separator channel 1052, securing and aligning the busbar
10904 within the push-in connector 1016. The busbar 10905
associated with the small quadrant 10225 comprises a hook
shape and inserts over the support 1056 such that the elbow
of the hook-shaped busbar 10905 rests against the top of the
support 1056.

[0159] Additionally, within each internal recess 1088
associated with each larger quadrant 1022a is a dual spring
member 1092a. Each dual spring member 10924 contains
four spring fingers 1096 for securing a wire lead against the
busbar 1090a. The dual spring member 1092a associated
with each of the large quadrants 1022a, slides into each
internal recess 1088 between the walls 1086 and the sepa-
rator 1050, wherein the separator 1050 holds the spring
member 1092a aligned such that one spring finger 1096
corresponds to one port 1040. The spring fingers 1096
further align with the busbars 1090a, and may secure an
inserted wire lead against the busbar 1090a. Regarding the
small quadrant 10225, a single spring member 10925 is
disposed against the outer wall of the quadrant 10225. The
spring member 10925 includes two spring fingers 1096 that
align with the ports 1040 of the small quadrant 10225, and
secures an inserted wire lead against the busbar 10905
within the smaller quadrant 10225.

[0160] In variations, the ports 1040 and release ports 1054
may be disposed on the sides of the quadrants 1022 or the
distal ends 1030 or any combination thereof. The busbars
1090 and spring members 1092 having spring fingers 1096
may further be disposed near an internal wall 1086 or an
outer wall of each quadrant 1022, being associated with a
busbar 1090. The organization of the ports 1040, as associ-
ated with a particular quadrant 1022, internal recess 1088,
busbar 1090, or spring finger 1096 may vary, such that one
or more wire leads inserted into one end of the push-in
connector 1016 may electrically couple with one or more
different wire leads inserted into the other end of the push-in
connector 1016.

[0161] FIGS. 49 and 50 show a release tool 1100 that is
adapted to insert into the release ports of any embodiment of
the push-in connector disclosed herein that utilizes a release
port. FIG. 49 shows the release tool 1100 having both a
single release member 1102 and a dual release member
1104. A rigid body 1106 disposed within a housing 1108
connects the release members 1102, 1104 into a single unit.
The housing 1108 may be made of soft, non-conductive
materials such as rubber or plastic, while other materials are
contemplated. Turning to FIG. 50, each release member
1102, 1104 may bend perpendicular to the body 1106,
facilitating ease of use based upon the needs of a particular
push-in connector.
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[0162] In use, either the single release member 1102 or the
dual release member 1104, depending on the particular
push-in connector, may be inserted into one or more release
ports on any of the push-in connectors disclosed herein.
Upon insertion, the release member 1102, 1104 contacts a
spring finger or any other release mechanism designed to
release a wire lead, and pushes the spring finger away from
the wire lead, permitting removal.

[0163] Turning now to FIGS. 51-58, schematic views of
embodiments of push-in connectors and their respective
electrical connections are shown. Each section containing a
“G”, “N”, “F”, or “L” represents a port 1240 disposed within
a push-in connector 1216. Hereinafter, as shown, the “G”
represents a ground or green port, the “N” represents a
neutral or white port, the “F” represents a fan or live black
port, and “L” represents a light or live blue port. Each port
1240 may be labelled with indicia shown as colors, icons,
symbols, or any other representative labelling corresponding
to a particular wire for insertion.

[0164] FIGS. 52 and 54 show wiring scenarios utilizing
two live wires for controlling a ceiling fan motor and light
unit from two controllers, independent of one another, such
as from two separate wall switches. Alternatively, FIGS. 56
and 58 show wiring scenarios utilizing a single live wire for
controlling a ceiling fan motor from a single controller,
which may simultaneously operate both the fan motor and
the light unit. In variations on any of the scenarios, one or
two live wires may be utilized in any embodiment, enabling
either wiring scenario, controlling the fan motor and light
unit from one or two sources.

[0165] Turning to FIG. 51, a first wiring scenario 1200,
with a push-in connector 1216, such as the eight-port
push-in connector of FIG. 42, is shown as mounted within
a canopy 1242, but may alternatively mount to a hanger
bracket 1260. A downrod 1222, pre-wired or otherwise, is
mounted to and extends from the hanger bracket 1260.
Alternate embodiments may utilize any other push-in con-
nectors as disclosed herein. Turning now to FIG. 52, elec-
trical wiring leads 1214a, 1214¢, 1214d, 1214¢ from a
ceiling 1212 may couple to the push-in connector 1216 and
fan wiring leads 12204-12204 from a fan motor assembly
1218 may couple to the push-in connector 1216 opposite of
the electrical wiring leads 1214a, 1214c¢, 12144, 1214e,
electrically coupling the fan motor assembly 1218 to the
structure power supply.

[0166] Electrical wiring leads 1214a, 1214¢, 12144, 1214¢
comprising a live black wire 1214a, white neutral wire
1214c¢, two green ground wires 1214d, and live red wire
1214e electrically couple to the push-in connector 1216 at
the black fan port F, white neutral port N, two green ground
ports G and blue light port L, respectively. The ceiling fan
wiring leads 1220qa, 12205, 1220¢,1220d comprising a black
fan wire 1220aq, blue light wire 12205, white neutral wire
1220c¢, and green ground wire 1220d electrically couple to
the black fan port F, the blue light port L, the white neutral
port N, and the green ground port G, respectively. Utilizing
the push-in connector 1216 facilitates easy wiring between
the structure electrical supply and the fan motor and light
unit.

[0167] Turning now to FIG. 53, a second wiring setup
1202 with a first push-in connector 1216a having eight ports,
such as the push-in connector of FIG. 42, mounts within the
canopy 1242, but may alternatively mount to the hanger
bracket 1260, and a second push-in connector 12165, such
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as the push-in connector of FIG. 37, mounts within the
pre-wired downrod 1222. In variations, any push-in connec-
tor embodiment may be substituted for either push-in con-
nector 1216a, 12165.

[0168] Turning to FIG. 54, electrical wiring leads 1214a,
1214c¢,1214d, 1214¢ from the ceiling 1212 couple to the first
push-in connector 12164 and fan wiring leads 12204-12204
from the fan motor assembly 1218 couple to the second
push-in connector 121654. The fan wiring leads 12204-12204
are electrically couples to the electrical wiring leads 1214a,
1214c, 1214d, 1214¢ by coupling the two push-in connec-
tors 1216a, 12165 to one another using downrod wiring
leads 1270a-1270d, providing electrical power to the fan
motor assembly 1218.

[0169] Electrical wiring leads 1214a, 1214¢,1214d, 1214¢
comprising the live black wire 1214a, white neutral wire
1214c, two green ground wires 1214d, and live red wire
1214e couple to the black fan port F, white neutral port N,
two green ground ports G, and blue light port L, respec-
tively, of the first push-in connector 1216a. On the opposite
end of the first push-in connector 12164, downrod wiring
leads 1270a-1270d comprising the black fan wire 1270a,
blue light wire 12705, white neutral wire 1270¢, and green
ground wire 12704 electrically couple to black fan port F,
blue light port L, white neutral port N, and green ground port
G, respectively, on both of the push-in connectors 1216a,
12165. The second push-in connector 12165, opposite of the
downrod wiring leads 12704-1270d, couples to the fan
wiring leads 1220a-12204 comprising the black fan wire
1220a, blue light wire 12205, white neutral wire 1220¢, and
green ground wire 12204 to the black fan port F, blue light
port L, white neutral port N, and green ground port G,
respectively. Upon completing the push-in connections
between the push-in connectors 1216a, 12165, the fan motor
assembly 1218 electrically couples to the structure power
supply. Utilizing both push-in connectors 1216a, 12165
facilitates easy wiring connections, enabling an installer to
quickly connect wiring leads from both the structure and the
fan motor assembly 1218. After mounting the ceiling fan
assembly to the ceiling 1212, the electrical connections may
be quickly and easily completed by connecting wiring leads
between the two push-in connectors 12164, 12165.

[0170] FIG. 55 shows a third wiring set-up 1204, with two
push-in connectors 1216a, 12165 disposed within the
canopy 1242, including the first push-in connector 1216a,
which may have eight ports 1240 disposed either ends, and
the second push-in connector 12165 which may have four
ports 1240 disposed on either ends. The first push-in con-
nector 1216a may comprise the push-in connector of FIG.
42 and the second push-in connector 12165 may comprise
the push-in connector of FIG. 37. In variations, any push-in
connector disclosed herein, having any number of ports
1240 may be utilized in place of either push-in connector
12164, 12165. The push-in connectors 12164, 12165 may
either mount to the canopy 1242 or to the hanger bracket
1260. A receiver 1272, for receiving a signal from a remote
source, mounts within the canopy 1242 and may mount to
either the canopy 1242 or the hanger bracket 1260.

[0171] Turning to FIG. 56, the electrical wiring leads
1214a, 1214¢, 12144 couple to the first push-in connector
12164 and the first push-in connector 12164 couples to the
second push-in connector 12165, interconnecting the
receiver 1272 between them. The second push-in connector
12165 couples to the fan wiring leads 12204-1220d, eclec-
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trically coupling the fan motor assembly 1218 and the
receiver 1272 to the structure power supply.

[0172] Electrical wiring leads 1214a, 1214¢, 1214d com-
prising the live black wire 12144, white neutral wire 1214c¢,
and two green ground wires 1214d couple to the first push-in
connector 1216a. The set of downrod wiring leads 1270a-
12704 utilized with a set of receiver wiring leads 1274a,
1274c¢ interconnect the receiver 1272 and the two push-in
connectors 1216a, 12165. The white neutral wire 1270¢ and
green ground wire 12704 couple the two push-in connectors
12164, 121654 at the white neutral port N and green ground
port G, respectively, while the black fan wire 1270a and the
blue light wire 12705 couple to the black fan port F and blue
light port L of the second push-in connector 12165, coupling
the second push-in connector 12165 to the receiver 1272.
The receiver wiring leads comprising the black fan wire
12744 and white neutral wire 1274¢, couple the first push-in
connector 12164 to the receiver 1272 at the black fan port F
and white neutral port C, respectively. At completion of the
connection of the downrod wiring leads 1270a-1270d and
the receiver wiring leads 1274a, 1274c¢, the first push-in
connector 1216a is electrically coupled to the second push-
in connector 12165 with the receiver 1272 electrically
coupled between the two.

[0173] Fan wiring leads 12204-1220d comprising the
black fan wire 1220aq, blue light wire 12205, white neutral
wire 1220c¢, and green ground wire 12204 are coupled to the
black fan port F, blue light port L, white neutral port C, and
green ground port G, respectively, at the remaining end of
the second push-in connector 12165. The completed con-
nections electrically couple the fan motor assembly 1218 to
the structure power supply while simultaneously providing
power to the receiver 1272.

[0174] Utilizing both push-in connectors 1216a, 12165
facilitates easy wiring connections, enabling an installer to
quickly connect wiring leads from both the ceiling 1212 and
the fan motor assembly 1218. The ceiling fan assembly may
be mounted to the ceiling while wiring connections may be
quickly and easily completed without the need to hold the
fan during wiring.

[0175] FIG. 57 shows a fourth wiring set-up 1206 with
three push-in connectors 1216a, 12165, 1216c¢. The first
push-in connector 1216a, receiver 1272, and second push-in
connector 12165 are disposed within the canopy 1242, and
the third push-in connector 1216¢ is disposed within the
pre-wired downrod 1222. The first push-in connector 12164
may comprise the push-in connector of FIG. 42 and the
second and third push-in connectors 12165, 1216¢ may
comprise the push-in connector of FIG. 37. In variations, the
push-in connectors 1216a, 12165, 1216¢ may comprise any
embodiment of the push-in connector described herein and
may comprise any combination thereof utilizing any number
of ports.

[0176] Turning to FIG. 58, electrical wiring leads 1214a,
1214c¢, 12144 from the ceiling 1212 may couple to the first
push-in connector 12164, which may in turn couple to the
receiver 1272 and the second push-in connector 12165 by
utilizing wiring leads 12704-1270d and receiver wiring
leads 1274a, 1274c. The second push-in connector 12165
may electrically couple to the third push-in connector 1216¢
in the pre-wired downrod 1222 with additional downrod
wiring leads 1270a-1270d, which electrically couple to the
fan motor assembly 1218 with fan wiring leads 1220a-
12204. Upon completion of the electrical connections, the
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motor and the light unit are electrically coupled to the
structure power supply while simultaneously providing
power to the receiver 1272.

[0177] Electrical wiring leads 1214a, 1214¢, 1214d com-
prising the black live wire 12144, white neutral wire 1214c¢,
and two green ground wires 12144 couple to the first push-in
connector 12164 at the black fan port F, white neutral port
N, and two green ground ports G, respectively. On the
opposite end of the first push-in connector 12164, the white
neutral wire 1270c¢ and green ground wire 12704 couple to
the white neutral port N and green ground port G, respec-
tively. Further, receiver wiring leads 1274a, 1274¢ compris-
ing the black fan wire 1274a and white neutral wire 1274¢
couple the receiver 1272 to the first push-in connector 12164
at the black fan port F and a second white neutral port N,
respectively. The receiver 1272 also couples to the second
push-in connector 12165 with wiring leads comprising the
black fan wire 1270qa and blue light wire 127056 coupling to
the black fan port F and blue light port L, respectively.
[0178] The second push-in connector 12165 electrically
couples to the third push-in connector 1216¢ with downrod
wiring leads 1270a-1270d4 comprising the black fan wire
1270a, blue light wire 12705, white neutral wire 1270¢, and
green ground wire 12704 being inserted into the black fan
ports F, blue light ports L, white neutral ports N, and green
ground ports G, respectively, of each push-in connector
12165, 1216¢.

[0179] The third push-in connector 1216¢ couples to the
fan motor assembly 1218 with fan wiring leads 1220a-
12204 comprising the black fan wire 12204, blue light wire
12205, white neutral wire 1220¢, and green ground wire
12204 being inserted into the black fan port F, blue light port
L, white neutral port N, and green ground port G, respec-
tively. At completion of the push-in wiring connections, the
fan motor assembly 1218 electrically couples to the structure
power supply while simultaneously providing power to the
receiver 1272.

[0180] Utilizing all three push-in connectors 1216a,
12165, 1216¢ facilitates easy wiring connections, enabling
an installer to quickly connect wiring leads from both the
structure and the fan motor assembly. After mounting the
ceiling fan assembly to the structure, the electrical connec-
tions may be quickly and easily completed by connecting
wiring leads between the two push-in connectors within the
canopy as well as connect to the push-in connector within
the downrod after mounting the downrod to the hanger
bracket.

[0181] As has been previously described herein, the com-
ponents and electrical connections described in FIGS. 51-58
are by way of example only and are not limiting. Variations
on the amount and type of push-in connectors 1216, wiring
connections, and components such as the canopy 1242,
hanger 1260, pre-wired downrod 1222, and receiver 1272,
are contemplated, in which some elements may be optional.
The wiring leads comprising electrical wiring leads 1214,
fan wiring leads 1220, downrod wiring leads 1270, and
receiver wiring leads 1274 may be varied or implemented in
alternative manners such that an electrical connection is
made between incorporated components.

[0182] Utilizing all three push-in connectors facilitates
easy wiring connections, enabling an installer to quickly
connect wiring leads from both the structure and the fan
motor assembly. After mounting the ceiling fan assembly to
the structure, the electrical connections may be quickly and
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easily completed by connecting wiring leads between the
two push-in connectors within the canopy as well as connect
to the push-in connector within the downrod after mounting
the downrod to the hanger bracket.

[0183] As has been previously described herein, the com-
ponents and electrical connections described in FIGS. 51-58
are by way of example only and are not limiting. Variations
on the amount and type of push-in connectors 1216, wiring
connections, and components such as the canopy 1242,
pre-wired downrod 1222, receiver 1272, and push-in con-
nectors 1216 are contemplated, in which some elements may
be optional. The wiring leads comprising electrical wiring
leads 1214a-1214e, fan wiring leads 12204-1220d, downrod
wiring leads 1270a-1270d, and receiver wiring leads 1274a,
1274c¢ may be varied or implemented in alternative manners
such that an electrical connection is made between incor-
porated components.

[0184] Turning now to FIGS. 59 and 60, a push-in con-
nector which may support a dual switch wiring scenario
without the use of a jumper is shown. FIG. 59 shows the
push-in connector 1316 comprises a body 1320 having a
plug portion 1324 and a socket portion 1326, each compris-
ing a distal end 1330 having a plurality of ports 1340
associated with a plurality of release ports 1354. The plug
portion 1324 and the socket portion 1326 are releasably
connectable at a proximal end of both portions 1324, 1326.
The ports 1340 and release ports 1354 are connected by a
plurality of internal recesses 1388 as defined by a series of
internal walls 1386 disposed within the body 1320 of the
push-in connector 16.

[0185] Inthe socket portion 1326, one internal recess 1388
has a short busbar 139056, comprising a spring finger 1396
and a busbar prong 1380, while the remaining internal
recesses 1388 may comprise a standard length busbar 1390«
comprising both a spring finger 1396 and an engagement
ridge 1398. The internal recess 1388 comprising the short
busbar 1390 connects to one standard length busbar 1390«
in an adjacent internal recess 1388 via a channel 1384. The
busbar prong 1380 is disposed within the channel 1384 such
that the spring finger 1396 of the adjacent standard length
busbar 1390a may contact and electrically couple with the
short busbar 1390, permitting an inserted wire contacting the
short busbar 13905 to electrically couple to a wiring lead
inserted into the distal end 1330 of the plug portion 1324.
[0186] Turning to FIG. 60, an inserted wire 1314 will
deflect the spring finger 1396 to electrically uncouple the
adjacent short busbar 139056 and the standard length busbar
13904 by forcing the spring finger 1396 of the standard
length busbar away from the busbar prong 1380, facilitating
the separation between inserted live fan and light wiring
leads, permitting individual control of the fan motor and
light unit in a dual switch wiring scenario. In this manner,
the selection of a single switch or dual switch wiring
scenario can be accomplished by the mere insertion of the
wiring lead into the proper port. The port can carry an
appropriate indica to indicate whether it is for a single or
dual switch wiring scenario. This structure can be applied to
other alternative wiring configurations where a jumper
would traditional be used.

[0187] Electrical connectors having push-in ports allow
for even quicker and easier electrical connectivity when
installing a ceiling fan. Push-in ports having indicia allow an
inexperienced installer to quickly identify the appropriate
electrical connections to be made between wires. Further-
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more, electrical connectors having jumper switches facilitate
quick and easy installation of a ceiling fan where the fan or
lighting element may have multiple control sources requir-
ing the connection of multiple live wires. The jumper switch
allows an installer to easily adjust the electrical connections
to the ceiling based upon a single or dual control setup.
[0188] Turning to FIG. 61, an exploded view of an alter-
native downrod 1422 is shown. The downrod 1422 can be
similar to the downrod 122 illustrated in FIGS. 21-23,
however, the downrod 1422 in FIG. 61 comprises a gasket
1424 and a flush-mounted mounting cover 1426 to cover an
opening 1451 rather than the slide cover 152. Similar
elements from FIGS. 21-23 will be identified with similar
numerals increased by a value of 1300, except for a set of
wires identified by 1471 and a set of wiring nuts identified
by 1472. The opening 1451 is defined by a groove 1428
having two mounting surfaces 1430 with a set of first holes
1432 disposed on both longitudinal ends of the groove 1428
with respect to the longitudinal length of the downrod 1422.
The gasket 1424 comprises two gasket extensions 1434,
each having a second hole 1436, adapted to be received at
the mounting surfaces 1430. The gasket 1424 further com-
prises an aperture 1438 that can be used to feed wiring
through the gasket 1424 to complete electrical connections.
The mounting cover 1426 comprises an arcuate body 1444
with an arcuate shape complementary to that of the downrod
1422. The mounting cover 1426 comprises two cover exten-
sions 1440 having third holes 1442, complementary to the
mounting surfaces 1430 and the first holes 1432. A set of
screws 1446 can be inserted into the third holes 1442,
through the second holes 1436 of the gasket 1424, and into
the first holes 1432 such that the mounting cover 1426
couples to the downrod 1422 with the gasket 1424 disposed
therebetween. The mounting cover 1426 is shaped to be
received within the groove 1428, defining a flush mount with
the downrod 1422 such that a smooth surface is defined
between the downrod 1422 and the mounting cover 1426.
[0189] It can be appreciated that the mounting cover 1426
and the gasket 1424 are removably attachable to the down-
rod 1422 for ease of removal for making electrical wiring
connections through the opening 1451. The gasket 1424
defines a seal at the opening 1451, providing outdoor use for
the downrod 1422. The flush-mounted mounting cover 1426
combines a simple, aesthetically pleasing solution for mak-
ing electrical connections within a downrod, without the
need to remove the downrod from a fan motor, or remove a
ceiling fan from the ceiling or structure. It should be
understood that as used herein the term “ceiling” of a
structure is intended to include not only the conventional
ceiling of a building or house, but also any other structure,
which can support a ceiling fan such as an exposed beam,
post, or the like.

[0190] It should be further understood that as used herein
the term “busbar” is intended to include any member con-
structed of electrically conductive material intended to elec-
trically couple two electrically conductive elements or facili-
tate electrical connectivity between two electrically
conductive elements.

[0191] It should be further understood that as used herein
the term “hanger bracket” is intended to include any member
adapted to mount the ceiling fan assembly to the ceiling and
may comprise a bracket, mounting plate, or otherwise.
[0192] It thus is seen that a ceiling fan is now provided that
overcomes problems associated with the prior art. It should
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be understood that many modifications may be made to the
disclosed embodiment described herein without departure
from the spirit and scope of the technology as described
herein.

[0193] While the invention has been described in connec-
tion with certain specific embodiments thereof, it is to be
understood that this is by way of illustration and not of
limitation. Reasonable variation and modification are pos-
sible within the scope of the forgoing disclosure and draw-
ings without departing from the spirit of the invention,
which is defined in the appended claims.

1. A ceiling fan kit comprising:

a set of pre-wired downrods, each downrod having a
hollow interior, wiring passing through the hollow
interior, and terminating on opposite ends in first and
second wire leads;

a structure mount configured to mount the pre-wired
downrods to a structure;

a fan motor assembly having wiring terminating in a third
wire leads;

at least one electrical connector configured to couple to at
least one of the first, second or third wire leads; and

a set of blades configured to mount to the fan motor
assembly.

2. The ceiling fan kit of claim 1 wherein the at least one
electrical connector comprises a pair of mating electrical
connectors, with one of the at least one electrical connectors
configured to connect to the first and second wire leads and
the other of the at least one electrical connectors configured
to connect to one of the third wire leads or an electrical
supply.

3. The ceiling fan kit of claim 2 wherein the pair of mating
electrical connectors comprises a pair of mating push-in
electrical connectors.

4. The ceiling fan kit of claim 3 further comprising at least
one canopy.

5. The ceiling fan kit of claim 4 wherein the at least one
canopy comprises multiple canopies.

6. The ceiling fan kit of claim 5 wherein there is a
one-to-one correspondence between at least one of the
multiple canopies and one of the pre-wired downrods.

7. The ceiling fan kit of claim 3 further comprising a light
unit.

8. The ceiling fan kit of claim 3 further comprising a
remote control.

9. The ceiling fan kit of claim 3 further comprising a
downrod coupler connecting the pre-wired downrods to a
hanger bracket.

10. The ceiling fan kit of claim 9 wherein the downrod
coupler is a trilobular ball.

11. The ceiling fan kit of claim 1 wherein the at least one
electrical connector comprises a jumper switch.

12. A ceiling fan kit for mounting to a structure with a
power supply having a power supply wire leads, the kit
comprising:

at least one downrod having a hollow interior and at least
a first and second opening providing access to the
hollow interior;

wiring having opposing first and second ends, with cor-
responding first and second wire leads;

a structure mount configured to mount the at least one
downrod to a structure;

a fan motor assembly having wiring terminating in a third
wire leads; and
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a first electrical connector having a releasably connected
plug and socket, with each of the plug and socket
having push-in ports for receiving the first wire lead
and a power supply wire lead, and a jumper switch
operably between a first position corresponding to a
single power supply switch configuration and a second
position corresponding to a dual power supply switch
configuration.

13. The ceiling fan kit of claim 12 wherein one of the plug
and the socket comprises at least five push-in ports corre-
sponding to a fan wire, a light wire, two ground wires, and
a neutral wire.

14. The ceiling fan kit of claim 13 wherein the other of the
plug and the socket comprises at least six push-in ports
corresponding to a fan wire, two light wires, a ground wire,
and two neutral wires.

15. The ceiling fan kit of claim 14 wherein the jumper
switch couples the fan wire and the light wire of the one of
the plug and the socket in the second position.
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16. The ceiling fan kit of claim 15 wherein the jumper
switch is located on the other of the plug and the socket.

17. The ceiling fan kit of claim 16 further comprising
indicia for the push-in ports identifying the corresponding
one of the fan wire, the light wire, the ground wire and the
neutral wire.

18. The ceiling fan kit of claim 17 wherein the indicia
comprises at least one of a color or an icon.

19. The ceiling fan kit of claim 18 wherein the indicia
comprises both a color and an icon for each of the push-in
ports.

20. The ceiling fan kit of claim 12 further comprising a
second electrical connector having a releasably connected
plug and socket, with each of the plug and the socket having
push-in ports for receiving the first wire lead and the power
supply wire lead.



