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(57) ABSTRACT

A motor includes a shaft presenting a shaft lead end, a switch
assembly including a switch arm shiftable between a first
position and a second position, and shield structure. The
shaft lead end and the switch assembly are disposed axially
outward of an endhsield. The shield structure is disposed
axially outward of the switch arm to at least substantially
restrict direct tool access to the switch arm from an axially
outward position relative to the switch arm. The shield
structure at least in part defines first and second tool access
channels each extending radially inwardly to the shaft lead
end, such that the shield structure enables direct tool access
to the shaft lead end via the tool access channels but prevents
or at least substantially restricts direct tool access to the
switch arm via the tool access channels.
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MOTOR HAVING LIMITED LEAD-END
SHAFT ACCESS

CROSS-REFERENCE TO RELATED
APPLICATIONS

1. Priority Applications

[0001] The present application is a continuation of U.S.
patent application Ser. No. 15/791,034, filed Oct. 23, 2017,
which claims the benefit of and priority from U.S. Provi-
sional Patent Application No. 62/411,367, filed Oct. 21,
2016, the entire disclosure of each of which is hereby
incorporated by reference herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates generally to an elec-
tric motor including a switch assembly.

2. Discussion of the Prior Art

[0003] Those of ordinary skill in the art will appreciate
that conventional electric motors may include a switch
assembly associated with control of one or more aspects of
motor operation. Such motors may also include a shaft
having axially opposed ends. One of the shaft ends may be
associated with an output mechanism or assembly, such as
a pump. To secure the output mechanism relative to the
shaft, it is often necessary to access the shaft end opposite
the mechanism (e.g., by a wrench, screwdriver, or other
tool). More particularly, the opposite end of the shaft is often
engaged in such a manner as to be held at least substantially
stationary during installation or removal of the output
mechanism or assembly. Alternatively, some degree of rota-
tion (e.g., in a direction counter to that of the output
mechanism or assembly during installation or removal)
might be imparted on the opposite end of the shaft by the
tool. Furthermore, the shaft end opposite the output mecha-
nism is often associated with the motor controller and
associated components, such as the switch assembly. Inad-
vertent contact with the switch assembly (e.g., by the tool)
during such an access process is undesirable.

SUMMARY

[0004] According to one aspect of the present invention, a
motor is provided. The motor comprises a stator, a rotor
rotatable relative to the stator about an axis, an electrical
component, and shield structure. The rotor includes a shaft
presenting a shaft lead end. The shaft lead end and the
electrical component are disposed axially outward of the
stator. The shield structure is in part disposed axially out-
ward of the electrical component to at least substantially
restrict direct tool access to the electrical component from an
axially outward position relative to the electrical component.
The shield structure further at least in part defines a tool
access channel extending to the shaft lead end, such that the
shield structure enables direct tool access to the shaft lead
end via the tool access channel. The shaft lead end is at least
in part disposed between the tool access channel and the
electrical component, such that the shaft lead end at least
substantially restricts direct tool access to the electrical
component via the tool access channel.

May 14, 2020

[0005] According to another aspect of the present inven-
tion, a motor is provided. The motor comprises a stator, a
rotor rotatable relative to the stator about an axis, an
electrical component, and shield structure. The rotor
includes a shaft presenting a shaft lead end. The shaft lead
end and the electrical component are disposed axially out-
ward of the stator. The shield structure is in part disposed
axially outward of the electrical component to at least
substantially restrict direct tool access to the electrical
component from an axially outward position relative to the
electrical component. The shield structure further at least in
part defines a tool access channel extending inwardly to the
shaft lead end in a first direction, such that the shield
structure enables direct tool access to the shaft lead end via
the tool access channel. The electrical component is spaced
from the shaft in a second direction non-opposite the first
direction. The second direction is angularly spaced from the
first direction by an offset angle such that the shield structure
at least substantially restricts direct tool access to the elec-
trical component via the tool access channel.

[0006] This summary is provided to introduce a selection
of concepts in a simplified form. These concepts are further
described below in the detailed description of the preferred
embodiments. This summary is not intended to identify key
features or essential features of the claimed subject matter,
nor is it intended to be used to limit the scope of the claimed
subject matter.

[0007] Various other aspects and advantages of the present
invention will be apparent from the following detailed
description of the preferred embodiments and the accompa-
nying drawing figures.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

[0008] Preferred embodiments of the present invention are
described in detail below with reference to the attached
drawing figures, wherein:

[0009] FIG. 1 is a pump-end (or front) perspective view of
a motor according to a preferred embodiment of the present
invention;

[0010] FIG. 2 is a lead-end (or rear) perspective view of
the motor of FIG. 1;

[0011] FIG. 3 is an enlarged, partially sectioned side
perspective view of the motor of FIGS. 1 and 2, particularly
illustrating the rotor and stator;

[0012] FIG. 4 is an enlarged, partially sectioned perspec-
tive view of the lead end of the motor of FIGS. 1-3 with the
cover removed, particularly illustrating the lead-end end-
shield, the capacitor, the terminal board assembly, and the
start switch assembly in a lowered position;

[0013] FIG. 5 is an enlarged, partially sectioned perspec-
tive view of the lead end of the motor of FIGS. 1-4, largely
similar to that of FIG. 4, but particularly illustrating the
lead-end endshield, the capacitor, the terminal board assem-
bly, and the start switch assembly in a raised position;
[0014] FIG. 6 is an enlarged, partially sectioned perspec-
tive view of the lead end of the motor of FIGS. 1-4, from a
vantage point largely opposite that of FIGS. 4 and 5,
particularly illustrating the structural shielding of the switch
arm of the switch assembly;

[0015] FIG. 7 is an exploded perspective view of the lead
end of the motor of FIGS. 1-6;
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[0016] FIG. 8is a greatly enlarged perspective view of the
interface between the terminal board assembly and the
capacitor of the motor of FIGS. 1-7;

[0017] FIG. 9 is a greatly enlarged, partially sectioned
elevational view of the interface between the terminal board
assembly and the capacitor of the motor of FIGS. 1-8;
[0018] FIG. 10 is a partially exploded perspective view of
the lead end of the motor of the motor of FIGS. 1-9,
particularly illustrating a first tool access channel to the
shaft;

[0019] FIG. 11 is a partially exploded perspective view of
the lead end of the motor of FIGS. 1-10, from a vantage
point largely opposite that of FIG. 10, particularly illustrat-
ing the first tool access channel to the shaft;

[0020] FIG. 12 is a perspective view of the lead end of the
motor of FIGS. 1-11, particularly illustrating a wrench
accessing the shaft via the first tool access channel;

[0021] FIG. 13 is a perspective view of the lead end of the
motor of FIGS. 1-12, particularly illustrating a second tool
access channel to the shatft;

[0022] FIG. 14 is a perspective view of the lead end of the
motor of FIGS. 1-13, particularly illustrating a screwdriver
accessing the shaft via the second tool access channel;
[0023] FIG. 15 is a perspective view of the lead-end
endshield of the motor of FIGS. 1-14;

[0024] FIG. 16 is a perspective view of the lead-end
endshield of the motor of FIGS. 1-14, from a vantage point
largely opposite that of FIG. 15;

[0025] FIG. 17 is a front perspective view of the capacitor
of the motor of FIGS. 1-14;

[0026] FIG. 18 is a rear perspective view of the capacitor
of FIG. 17,

[0027] FIG. 19 is a front view of the capacitor of FIGS. 17
and 18;

[0028] FIG. 20 is a side elevational view of the capacitor
of FIGS. 17-19;

[0029] FIG. 21 is an enlarged, top perspective view of the
terminal board assembly of the motor of FIGS. 1-14;
[0030] FIG. 22 is a bottom perspective view of the termi-
nal board assembly of FIG. 21;

[0031] FIG. 23 is a side elevational view of the terminal
board assembly of FIGS. 21 and 22;

[0032] FIG. 24 is an inner, top perspective view of the
switch portion of the switch assembly of the motor of FIGS.
1-14;

[0033] FIG. 25 is an inner, bottom perspective view of the
switch portion of FIG. 24;

[0034] FIG. 26 an outer, top perspective view of the switch
portion of FIGS. 24 and 25;

[0035] FIG. 27 is an outer, bottom perspective view of the
switch portion of FIGS. 24-26;

[0036] FIG. 28 is a lead-end (or rear) view of the motor of
FIGS. 1-14, with the cover removed, and particularly illus-
trating a wrench accessing the shaft via the first tool access
channel;

[0037] FIG. 29 is a lead-end (or rear) view of the motor of
FIGS. 1-14 and 28, with the cover removed, and particularly
illustrating a screwdriver accessing the shaft via the second
tool access channel; and

[0038] FIG. 30 is a lead-end (or rear) view of the motor of
FIGS. 1-14, 28, and 29, with the cover removed, and
particularly illustrating the relative angular dispositions of
the switch arm (at the actuating end thereof) and the first and
second tool access channels.
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[0039] The drawing figures do not limit the present inven-
tion to the specific embodiments disclosed and described
herein. The drawings are not necessarily to scale, emphasis
instead being placed upon clearly illustrating the principles
of the preferred embodiments.

[0040] Furthermore, directional references (e.g., top, bot-
tom, front, back, side, etc.) are used herein solely for the
sake of convenience and should be understood only in
relation to each other. For instance, a component might in
practice be oriented such that faces referred to as “top” and
“bottom” are sideways, angled, inverted, etc. relative to the
chosen frame of reference.

[0041] Itis also noted that, as used herein, the terms axial,
axially, and variations thereof mean the defined element has
at least some directional component along or parallel to the
axis. These terms should not be limited to mean that the
element extends only or purely along or parallel to the axis.
For example, the element may be oriented at a forty-five
degree (45) angle relative to the axis but, because the
element extends at least in part along the axis, it should still
be considered axial. Similarly, the terms radial, radially, and
variations thereof shall be interpreted to mean the element
has at least some directional component in the radial direc-
tion relative to the axis.

[0042] It is further noted that the term annular shall be
interpreted to mean that the referenced object extends
around a central opening so as to be generally toroidal or
ring-shaped. It is not necessary for the object to be circular,
nor does the object have to be continuous. Similarly, the
term toroidal shall not be interpreted to mean that the object
must be circular or continuous.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0043] The present invention is susceptible of embodi-
ment in many different forms. While the drawings illustrate,
and the specification describes, certain preferred embodi-
ments of the invention, it is to be understood that such
disclosure is by way of example only. There is no intent to
limit the principles of the present invention to the particular
disclosed embodiments.

Overview

[0044] In a preferred embodiment, an electric motor 10 is
provided. The motor 10 is preferably a pump motor. More
particularly, the motor 10 is preferably for use in applica-
tions requiring or potentially subject to exposure to dust,
moisture, or other environmental contaminants. For
instance, the motor 10 might suitably be a pool pump motor
configured for assembly with a filter pump for circulating
and filtering water of body of water such as an above-ground
swimming pool. However, other applications, including
those not associated with a pump, are permissible according
to some aspects of the present invention.

[0045] The motor 10 preferably includes a stator 12 and
rotor 14 rotatable about an axis. In a preferred embodiment,
as shown, the stator 12 at least substantially circumscribes
the rotor 14, such that the motor 10 is an inner rotor motor.
It is permissible according to some aspects of the present
invention, however, for the motor to be an outer rotor motor
or a dual rotor motor.
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[0046] The stator 12 preferably includes a stator core 16
and a plurality of coils 18 (shown schematically) wound
about the core 16. The coils 18 preferably comprise electri-
cally conductive wiring 20.

[0047] The rotor 14 preferably includes a rotor core (not
shown), a plurality of magnets (not shown) and a shaft
assembly 22 defining a rotational axis for the rotor 14.
[0048] The motor 10 further preferably includes a housing
24. The housing 24 preferably includes a shell 26, a lead-end
endshield 28, and a pump-end endshield 30. The shell 26 and
the lead-end and pump-end endshields 28 and 30, respec-
tively, preferably present a motor chamber 32 that at least
substantially receives the stator 12 and the rotor 14.
[0049] In a preferred embodiment, the shell 26 extends
generally circumferentially about the stator 12. It is permis-
sible according to some aspects of the present invention,
however, for the shell to extend in such a manner as to
provide one or more flat sides, in contrast to the preferred
generally cylindrical form, or to be otherwise alternatively
shaped.

[0050] The shell 26 preferably extends generally continu-
ously and is devoid of apertures. However, it is permissible
according to some aspects of the present invention for the
shell to include openings or slots therethrough. For instance,
openings or slots may be provided for ventilation and/or
access purposes.

[0051] The lead-end and pump-end endshields 28 and 30
preferably support respective lead-end and pump-end bear-
ing assemblies 34 and 36 that rotatably support the shaft
assembly 22. Alternative or additional bearing assembly
supports or shaft assembly supports may be provided with-
out departing from the scope of the present invention,
however.

[0052] The lead-end and pump-end endshields 28 and 30
are preferably fixed relative to the shell 26 by any means
known in the art, including but not limited to discrete
fasteners, contact/friction, integral formation, latches, adhe-
sives, welding, etc.

[0053] In a preferred embodiment, as illustrated, the
pump-end endshield 30 is at least substantially solid in
construction, such that ingress of contaminants therethrough
is at least generally prohibited. The lead-end endshield 28,
however, preferably includes ventilation structure 38, which
will be discussed in greater detail below, therein. However,
alternative configurations fall within the scope of the present
invention.

[0054] Furthermore, although the illustrated lead-end end-
shield 28 and pump-end endshield 30 are generally circular
in cross-sectional shape, alternative shapes (e.g., square,
oval, etc.) are permissible.

[0055] With continued regard to the lead-end endshield
28, the lead-end endshield 28 preferably broadly includes a
base plate 40, capacitor-mounting structure 42, wire-routing
structure 44, and the aforementioned ventilation structure
38.

[0056] The housing 24 further preferably includes a cover
46 that cooperates with the lead-end endshield 28 to define
an electrical component chamber or electronics compart-
ment 48 for at least substantially enclosing various struc-
tures 49 (both electrical and non-electrical) that will be
described in greater detail below. A cover at least substan-
tially similar to the cover 46 is disclosed in U.S. Pat. No.
6,831,382 to Lyle et al., issued Dec. 14, 2004, entitled
COVER FOR ELECTRIC MOTOR, the entire disclosure of
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which is hereby incorporated by reference herein. Most
preferably, the cover 46 is removably fixed relative to the
lead-end endshield 28.

[0057] Itis particularly noted that various modifications to
the illustrated cover design are permissible without depart-
ing from the scope of the present invention. Among other
things, for instance, the cover might include a plurality of
reinforcement ribs along either or both of an end face and
sidewall thereof.

[0058] The lead-end endshield 28 preferably presents
opposite inner and outer endshield sides 28a and 285. The
inner side 28a at least in part defines the motor chamber 32;
the outer side 285 at least in part defines the electronics
compartment 48.

[0059] The motor 10 further preferably includes mounting
structure 50 for coupling the motor 10 and a pump (not
shown). More particularly, the mounting structure 50 pref-
erably includes a plurality of bosses 52 defining fastener-
receiving holes 54 through which fasteners (not shown)
might pass to secure the pump and the motor 10 to each
other.

Capacitor Mounting Structure

[0060] As noted previously, the electronics compartment
48 preferably houses a variety of structures 49. Such struc-
tures 49 preferably include a capacitor 56, a switch assembly
58, a terminal board assembly 60, and wire-routing struc-
tures 44. However, alternative or additional components, as
well as fewer components, might be provided as part of said
“structures” without departing from some aspects of the
present invention. For instance, the switch assembly might
be of an alternative type, additional wire-routing structure
might be provided, or control circuitry might be present.
Such alternatives will be discussed in greater detail below.
[0061] The motor 10 is preferably a capacitor-start motor.
The capacitor 56 may be of any type known in the art
without departing from some aspects of the present inven-
tion. The illustrated capacitor, however, is a start capacitor
that presents a generally cylindrical body 64 having axially
spaced apart terminal and other ends 66 and 68. The body 64
also presents a curved outer surface 70 that includes axially
opposed inner and outer surfaces 70a and 705, respectively.
[0062] The capacitor 56 is preferably mounted to the
lead-end endshield 28. For instance, in a preferred embodi-
ment, the lead-end endshield 28 presents a pair of arcuately
spaced apart capacitor support columns 72 and 74, as well
as a capacitor boss 76. The capacitor support columns 72 and
74 each preferably include a respective generally axially
projecting base 78 or 80 and a generally axially projecting
retention wall 82 or 84 projecting from the base 78 or 80.
Each capacitor support column 72 and 74 also preferably
defines a respective shelf 86 or 88 adjacent the correspond-
ing retention wall 82 or 84. More particularly, each base 78
or 80 preferably presents a face 90 or 92 that defines the
corresponding shelf 86 or 88 and from which the retention
wall 82 or 84 projects.

[0063] Each face 90 and 92 and, in turn, each shelf 86 and
88, is preferably at least substantially smooth, although
irregularities are permissible according to some aspects of
the present invention. Furthermore, each face 90 and 92 and
associated shelf 86 and 88 preferably angles or slopes
downwardly and inwardly toward the other of the shelves 86
and 88 or faces 90 and 92. That is, the shelf 86 presents an
upper margin 86a and a lower margin 865, with the lower
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margin 865 being arcuately nearer the other capacitor sup-
port column 74 and shelf 88 than is the upper margin 86a.
Likewise, the shelf 88 presents an upper margin 88a and a
lower margin 886, with the lower margin 884 being arcu-
ately nearer the other capacitor support column 72 and shelf
86 than is the upper margin 88a. Alternatively stated, the
lower margins 865 and 88b are adjacent one another (but
preferably not abutting one another), while the upper mar-
gins 86a and 884 are non-adjacent, with the shelves 86 and
88 being disposed arcuately between the upper margins 86a
and 88a.

[0064] It is particularly noted that such beveled or angular
disposition of the shelves 86 and 88 axially downwardly and
toward one another is particularly suitable for support of a
cylindrically bodied capacitor 56, as is preferred. However,
in alternative embodiments, the shelves might be alterna-
tively oriented to better support an alternatively shaped
capacitor. Yet further, although not preferred, alternative
orientations might be present even with a capacitor shaped
as shown. For instance, shelves that extend generally
orthogonally relative to the rotor axis might nonetheless
support a generally cylindrical capacitor.

[0065] Preferably, the capacitor 56 is oriented to extend
generally radially relative the motor axis. That is, in a
preferred embodiment, the terminal end 66 is positioned
radially outwardly relative to the other end 68. It is permis-
sible, however for the capacitor to be alternatively oriented
(preferably in conjunction with alternative positioning of the
capacitor support columns).

[0066] In a preferred embodiment, the terminal end 66
rests on the shelves 86 and 88 and presents a terminal end
face 94 that abuts the retaining walls 82 and 84. Addition-
ally, it is preferred that the outer surface 70 of the body 64
at the terminal end 66 rests on the shelves 86 and 88. It is
permissible according to some aspects of the invention,
however, for the other end to rest on the shelves and/or abut
the retaining walls. Furthermore, it is permissible according
to some aspects of the present invention for the adjacent one
of the capacitor ends to be spaced from the retaining walls.
That is, in a preferred orientation, the terminal end of the
capacitor might be adjacent but not abut the retaining walls,
without departing from the scope of the present invention.
[0067] Furthermore, it is permissible according to some
aspects of the present invention for the other end to be
adjacent the retaining walls, rather than the terminal end.
[0068] The capacitor boss 76 is preferably disposed radi-
ally inwardly of and arcuately outwardly from (i.e., not in
between) the capacitor support columns 72 and 74, although
alternative positioning is permissible according to some
aspects of the present invention.

[0069] The capacitor boss 76 preferably defines a fastener-
receiving hole 96. A clamp 98 and a fastener 100 are also
provided. The clamp 98 preferably defines a fastener aper-
ture 102. The clamp 98 preferably in part circumscribes the
capacitor 56 and is secured to the capacitor boss 76 by
means of the fastener 100, which extends through the
fastener aperture 102 and into the fastener-receiving hole 96.
More particularly, the clamp 98 preferably extends generally
semicircularly about approximately half the circumference
of the capacitor 56. The clamp 98 is preferably disposed
adjacent the terminal end 66, although alternative position-
ing along the cylindrical body 64 is permissible. The clamp
98 preferably functions to additionally secure the capacitor
56 on the shelves 86 and 88.
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[0070] In a preferred embodiment, the capacitor support
columns 72 and 74, as well as the capacitor boss 76, are
integrally formed with the lead-end endshield 28. Discrete
formation of one or more of these components is permissible
according to some aspects of the present invention, however,
with relative securement between such discrete component
or components and the lead-end endshield being by any
means known in the art (e.g., welding, adhesives, fasteners,
latches, etc.).

Terminal Board Assembly

[0071] As noted previously, the electronics compartment
48 additionally houses a terminal board assembly 60.
Broadly speaking, the terminal board assembly 60 is con-
figured to engage wiring (not shown) associated with the
motor 10. Potential functions of the terminal board assembly
60 will be readily apparent to those of ordinary skill in the
art and will not be discussed in detail herein.

[0072] Preferably, the terminal board assembly 60
includes a wiring portion 104, a voltage portion 106, and a
capacitor portion 108.

[0073] In abroad sense, the wiring portion 104 preferably
includes wire connection structure 110 consistent with the
performance and operational needs of the motor 10. More
particularly, the wiring portion 104 preferably includes four
sides 112a, 1125, 112¢, 112d disposed generally orthogo-
nally relative to one another to form a substantially rectan-
gular shape. The wiring portion 104 also preferably includes
a top 114 extending between and connecting the sides 112a,
1125, 112¢, 112d. The wire-connection structure 110 is
preferably disposed on the top 114, which includes corre-
sponding recesses 116 for receiving such structure 110.
[0074] Preferably, the side 112c¢ is axially taller than the
side 1124, such that the top 114 slopes downwardly from
side 112¢ to 112a to connect structure 110 with greater
top-down visibility.

[0075] The wiring portion 104 also preferably includes a
shield 118 extending continuously (and, preferably, inte-
grally) from the side 112d, upwardly in a generally axial
direction relative to the top 114. The shield 118 preferably
provides a physical barrier between the wire connection
structure 110 (and wiring associated therewith) and the
capacitor 56 (more particularly, the other end 68 thereof).
[0076] The voltage portion 106 preferably includes sides
120a, 12056, 120¢, 1204 so as to be generally rectangular in
form and define an opening 122 for a voltage change switch
(not shown). Such portion and switch may be omitted
without departing from the scope of the present invention,
however, or the portion may be alternatively shaped.
[0077] Preferably, the voltage portion 106 is disposed
adjacent side 112a of the wiring portion 104, although
alternative positioning is permissible according to some
aspects of the present invention.

[0078] A first mounting tab 126 preferably extends from
the side 1126 of the wiring portion 104, while a second
mounting tab 128 preferably extends from the side 120a of
the voltage portion 106. Fasteners 130 and 132 preferably
extend through respective ones of the tabs 126 and 128 into
respective apertures 134 and 136 in the lead-end endshield
28 to fix the terminal board assembly 60 to the lead-end
endshield 28. Alternative or additional fastening means,
including but not limited to welding, adhesives, or latches,
may additionally or alternatively be used, however. Further-
more, more or fewer fasteners and/or tabs might be pro-
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vided, and/or the tabs might be alternatively positioned. Yet
further, integral formation of the terminal board assembly
with the lead-end endshield 28 is also permissible according
to some aspects of the present invention.

[0079] In a preferred embodiment, as illustrated, the
capacitor portion 108 includes a top plate 138 extending in
a plane generally orthogonal to the motor axis; a sidewall
140 extending axially downwardly from and orthogonally
relative to the top plate 138 to interconnect the top plate 138
with the side 1204 of the voltage portion 106; and a pair of
brackets 142 and 144 extending generally downwardly from
and orthogonally relative to the top plate 138.

[0080] Furthermore, the top plate 138 and the brackets 142
and 144 also extend generally radially inwardly relative to
the voltage portion 106 and the wiring portion 104. More
particularly, the top plate 138 preferably extends directly
from the shield 118 of the wiring portion 104, while the
brackets 142 and 144 extend directly from the side 1124 of
the wiring portion 104.

[0081] Preferably, the top plate 138 includes a cutout 146
sized and shaped to receive the other end 68 of the capacitor
56. More particularly, the cutout 146 preferably presents a
side edge 148 that extends alongside the outer surface 70 of
the capacitor body 64 adjacent and radially outwardly from
the other end 68. The side edge 148 is preferably slightly
spaced from the outer surface 70 but may engage it without
departing from some aspects of the present invention.
[0082] The cutout 146 also preferably presents a back
edge 150 that extends alongside an end face 152 of the other
end 68 of the capacitor body 64. The back edge 150 is
preferably slightly spaced from the end face 152 but may
engage it without departing from some aspects of the present
invention.

[0083] In addition to the end face 152, the other end 68 of
the capacitor body 64 preferably includes a recess or well
154 adjacent the end face 152. The well 154 is preferably in
the form of an arched door and is defined by a back wall 156,
a pair of spaced apart sides 158 and 160 oriented generally
orthogonally to the back wall 156, and an arched roof 162
interconnecting the sides 158 and 160 and also extending
generally orthogonally from the back wall 156.

[0084] Preferably, the back wall 156, the end face 152, and
the back edge 150 each extend generally parallel to one
another, although such an arrangement is not essential to
some aspects of the present invention.

[0085] Preferably, the other end 68 of the capacitor 56 also
presents a generally curved transition face 166 extending
between and interconnecting the end face 152 with the outer
surface 80 of the body 64. Preferably, the transition face 166
extends in the form of an arch, in keeping with the preferred
extension of the end face 152. Alternative shapes or extents
are permissible according to some aspects of the present
invention, however.

[0086] In a preferred embodiment, each of the brackets
142 and 144 includes a positioner 168 or 170 extending
generally orthogonally relative to the back edge 150. Each
bracket 142 or 144 also includes a respective support
component 172 or 174 extending from the corresponding
one of the positioners 168 or 170, also generally orthogo-
nally relative to the back edge 150. The positioner 168
preferably presents a front face 176 and spaced apart inner
and outer faces 178 and 180, respectively. Similarly, the
positioner 170 preferably presents a front face 182 and
spaced apart inner and outer faces 184 and 186, respectively.
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[0087] The brackets 142 and 144 (or, more particularly,
the positioners 168 and 170) are preferably disposed such
that back edge 150 of the capacitor 56 abuts each of the front
faces 176 and 182. Thus, a gap 188 is formed between the
inner faces 178 and 184, the back wall 156, and the back
edge 150. Furthermore, the brackets 142 and 144 (or, more
particularly, the positioners 168 and 170) are preferably
disposed such that the outer faces 180 and 186 each engage
or nearly engage respective ones of the sides 158 and 160
that in part define the capacitor well 154. Thus, the posi-
tioners 168 and 170 aid in locating the capacitor 56 laterally
relative to the terminal plate assembly 60.

[0088] The support components 172 and 174 of the brack-
ets 142 and 144 are preferably configured to support the
other end 68 of the capacitor 56. That is, the support
components 172 and 174 of the brackets 142 and 144
preferably cooperate primarily with the capacitor support
columns 72 and 74 to support the capacitor 56. More
particularly, in a preferred embodiment, each support com-
ponent 172 or 174 presents a face 190 or 192 that defines a
corresponding shelf 194 or 196. The other end 68 of the
capacitor 56 rests on the shelves 194 and 196.

[0089] Each face 190 and 192 and, in turn, each shelf 194
and 196, is preferably at least substantially smooth, although
irregularities are permissible according to some aspects of
the present invention. Furthermore, each face 190 and 192
and associated shelf 194 and 196 preferably angles or slopes
downwardly and inwardly toward the other of the shelves
194 and 196 or faces 190 and 192. That is, the shelf 194
preferably presents an upper margin 194a and a lower
margin 1945, with the lower margin 1945 being arcuately
nearer the other support component 174 and shelf 196 than
is the upper margin 194a. Likewise, the shelf 196 preferably
presents an upper margin 196a and a lower margin 1965,
with the lower margin 1965 being arcuately nearer the other
support component 172 and shelf 194 than is the upper
margin 196a. Alternatively stated, the lower margins 1945
and 19654 are preferably adjacent one another (but preferably
not abutting one another), while the upper margins 194a and
196a are preferably non-adjacent, with the shelves 194 and
196 being disposed arcuately between the upper margins
1944 and 196a.

[0090] It is particularly noted that such beveled or angular
disposition of the shelves 194 and 196 axially downwardly
and toward one another is particularly suitable for support of
a cylindrically bodied capacitor 56, as is preferred. How-
ever, in alternative embodiments, the shelves might be
alternatively oriented to better support an alternatively
shaped capacitor. Yet further, although not preferred, alter-
native orientations might be present even with a capacitor
shaped as shown. For instance, shelves that are generally
orthogonally extending relative to the axis might nonethe-
less support a generally cylindrical capacitor.

[0091] As will be discussed in greater detail below, each
support component 172 and 174 also preferably extends
downwardly (i.e., axially inwardly) toward the base plate 40
of the lead-end endshield 28. For instance, the support
component 172 preferably extends in such a manner as to
form a generally rectangular barrier wall 198. The support
component 174, in contrast, preferably extends in such a
manner as to form a generally triangular barrier wall 200.
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Start Switch Assembly

[0092] As noted previously, the motor 10 preferably
includes the switch assembly 58. Preferably, in keeping with
the preferred start capacitor embodiment, the switch assem-
bly 58 is a start switch assembly 58. At least some principles
of the present invention apply to other types or alternatively
functioning switches, however.

[0093] Preferably, the switch assembly 58 is responsive to
a rotational characteristic of a shaft 206 of the motor shaft
assembly 22. In the preferred switch assembly 58, for
instance, switching occurs when the rotor 14 (or, more
specifically, the shaft 206) is rotating at a sufficient speed.
More particularly, in a preferred embodiment, the switch
assembly 58 is preferably engaged and the capacitor 56 and
an associated auxiliary winding (not shown) are active while
the motor 10 is accelerating from stationary to a predefined
speed (preferably a percentage of full operational speed).
The switch assembly 58 preferably disengages and thereby
switches off the capacitor 56 and the auxiliary winding when
the predefined speed has been achieved. It is permissible
according to some aspects of the present invention, however,
for an alternatively functioning switch (which may not even
be associated with the capacitor) to be provided without
departing from the scope of the present invention. For
instance, the switch might be oppositely configured, such
that the capacitor is operable when the switch is disengaged
but shuts off when the switch engages.

[0094] In apreferred embodiment, the switch assembly 58
is a centrifugal switch. However, alternative switch types
(e.g., speed, pressure, push-button, toggle, joystick, lever-
actuator, selector, fluid-based, etc.) might be used without
departing from the scope of the present invention

[0095] Preferably, the switch assembly 58 includes a
switch portion 202 and an actuating portion 204. The switch
portion 202 preferably includes a support body 208 and a
switch arm 210 shiftable between axially outer (or upper)
and axially inner (or lower) positions.

[0096] The support body 208 is preferably fixed to the
lead-end endshield 28. Most preferably, the support body
208 is fixed to bosses 208a and 2085, which are integrally
formed with the lead-end endshield 28, by fasteners 209«
and 2095, respectively. Alternative fixation means are per-
missible, however, and include but are not limited to adhe-
sives, welding, integral formation, latches, alternative or
additional fasteners, etc.

[0097] The switch arm 210 preferably includes a radially
inwardly disposed or distal actuating end 212 and a radially
outwardly disposed or proximal opposite end 214. The
switch arm 210 is pivotable about the opposite end 214. A
shiftable contact is preferably mounted on the arm 210
between the actuating end 212 and the opposite end 214. The
actuating end is preferably configured for engagement with
the actuating portion 204, as will be discussed in greater
detail below. The shiftable contact is preferably configured
for engagement with a stationary contact operably connected
to the capacitor 56 (e.g., by means of wiring, not shown),
such that disruption of the circuit disengages the capacitor
and auxiliary winding.

[0098] In a preferred embodiment, as illustrated, the actu-
ating portion 204 includes a disc 220, a pair of weights 222,
and a pair of springs 223 each extending between and
interconnecting the weights 222.

[0099] Radially outward pivoting or shifting of the
weights 222 in response to rotation of the shaft 206 (i.e.,
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pivoting or shifting of the weights 222 due to centrifugal
force) preferably results in axial shifting of the disc 220. In
the illustrated embodiment, such axial shifting is axially
inward (i.e., downward). However, the actuating portion
may be configured in any manner known in the art without
departing from the scope of some aspects of the present
invention. For instance, axially outward shifting might occur
in response to sufficiently rapid shaft rotation and/or a
broadly disparate design (e.g., one utilizing alternatively
configured or moveable weights, being driven primarily by
non-centrifugal forces, etc.) might be used.

[0100] With further regard to the preferred embodiment,
the actuating end 212 of the switch arm 210 preferably rests
on the disc 220. When the motor 10 is at rest, the weights
222 are preferably disposed in a radially inward position.
The disc 220 and the switch arm 210 are in an axially
outward (or upper) position. When the motor 10 is initially
turned on, the switch arm 210 completes a circuit (not
shown) such that the capacitor 56 and the auxiliary winding
are engaged. Engagement of the capacitor preferably facili-
tates a quick start-up of the motor 10. As the motor shaft 206
accelerates, the weights 222 pivot radially outwardly due to
centrifugal force. When the motor 10 has achieved the
aforementioned predetermined speed, radially outward
shifting of the weights 222 will have preferably resulted in
or triggered a discrete axially inward (downward) shift of
the disc 220 and, in turn, of the actuating end 212 of the
switch arm 210. The switch assembly 58 is preferably
configured such that this shift will break or disrupt the
capacitor and auxiliary winding circuit (not shown) and thus
disengage the capacitor 56 and the auxiliary winding. That
is, the shiftable contact and the stationary contact preferably
disengage upon the inward shift, such that the capacitor 56
no longer contributes to operation of the motor 10.

[0101] It is particularly noted that, while suitable configu-
rations of wiring, contacts, etc. associated with the necessary
circuitry for operation of the switch assembly are not shown
and/or described in detail herein, such configurations and
details thereof will be readily apparent to one of ordinary
skill and the art and may additionally be modified to suit the
particular application.

[0102] Furthermore, it will be readily understood by those
of ordinary skill in the art that any of a variety of “triggering
mechanisms” to implement the above-described axially
inward shift of the actuating disc may be employed without
departing from the scope of the present invention. For
instance, the disc might slip or shift from a resting position
on a first stop to a resting position on a second stop, or a
single stop on which the disc rests might itself shift from one
position to another.

[0103] It is also reiterated that many other structural
and/or operational features associated with the switch might
vary without departing from the scope of some aspects of the
present invention. For instance, among other things, the
shiftable contact of the switch arm might instead be initially
spaced from a corresponding stationary contact, only to
connect a circuit upon axially inward shifting of the actu-
ating disc (i.e., the capacitor might be switched off upon
completion of an associated circuit, rather than disconnec-
tion thereof, by means of the switch); the switch might both
complete and disrupt disparate circuits simultaneously; or
the actuating disc might shift axially outwardly rather than
inwardly in response to radially outward shifting of the
weights.
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[0104] It is also again particularly noted that any of a
variety of switch types might be used without departing
from the scope of some aspects of the present invention,
with such designs including both alternate centrifugal switch
designs and entirely different designs (e.g., designs based on
electronic speed sensing).

Additional Features of Lead-End Endshield and
Cover

[0105] The lead-end endshield 28 preferably presents sev-
eral other features in addition to those discussed above. In a
preferred embodiment, for instance, the lead-end endshield
28 includes a pair of fastener-receiving posts 224 and 226.
Fasteners 228 and 230 preferably extend through the cover
46 and into respective ones of the posts 224 and 226 to
secure the cover 46 to the lead-end endshield 28.

[0106] A plurality of fastener recesses 232 and associated
openings 234 are also preferably defined by the lead-end
endshield 28 adjacent an outer circumferential margin 236
thereof. Fasteners 238 preferably extend through the open-
ings 234, through corresponding openings 240 in the stator
12, and out of corresponding openings 242 in the pump-end
endshield 30 to fix the endshields 28 and 30 and the stator
12 to one another.

[0107] The aforementioned ventilation structure 38 pref-
erably includes a plurality of ribs 244 defining ventilation
slots 246 therebetween. The slots 246 are preferably pro-
vided to allow transfer of air and any particulate therein
(e.g., water vapor) through the lead-end endshield 28. Pref-
erably, such transfer is operable to cool the motor 10.

[0108] A variety of wire-routing structure 44 is also pref-
erably provided. For instance, a tab 248 defining a wiring
pass-through 250 preferably extends generally axially from
the base plate 40 adjacent the outer circumferential margin
236 of the lead-end endshield 238. Wiring (not shown) may
extend through the pass-through 250 as desired to connect
external structures with components inside the electronics
compartment 48.

[0109] A pair of grommet-receiving recesses 252 and 254
preferably receive corresponding pass-through grommets
256 and 258 between positioning stops 260 and 262 and
enable at least substantially sealed routing of wiring (not
shown) between the electronics compartment 48 and the
motor chamber 32.

[0110] Furthermore, a wiring sleeve 264 is preferably
mounted to an opening 266 in the lead-end endshield 28 and
positioned in part by a stop 268.

[0111] Additional wire-routing structure 44 preferably
includes generally axially projecting and arcuately or cir-
cumferentially extending walls 270, 272, and 273 that are
preferably disposed at least substantially along an inner
circumferential margin 274 of the lead-end endshield 28.
Preferably, the walls 270, 272, and 273 are arcuately spaced
apart. More particularly, the wall 270 is preferably disposed
below the terminal board assembly 60, the wall 272 is
preferably disposed below the capacitor 56 and the support
body 208 of the switch portion 202, and the wall 273 is
preferably disposed adjacent the ventilation structure 38.

[0112] Furthermore, it is noted that the cover 46 might in
an alternative embodiment be provided with control mecha-
nisms including but not limited to rocker, toggle, and/or air
switches.
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Limited Access Channels and Consequent Switch
Arm Protection

[0113] As will be readily understood by those of ordinary
skill in the art, it is generally preferable to protect sensitive
motor components from inadvertent contact by users (in-
cluding fabricators, assemblers, technicians, end users, etc.)
and/or their tools (e.g., wrenches, screwdrivers, wire cutters,
pliers, etc.). As will be discussed in greater detail below, the
motor 10 of the present invention is particularly designed to
restrict inadvertent contact of key portions of the switch
assembly 58 by a user when securing a pump (not shown) or
other driven output device or mechanism to the motor 10.
[0114] More particularly, the shaft 206 preferably includes
a lead end 276 and a pump end or drive end 278 axially
opposite the lead end 276. The shaft 206 preferably extends
through the lead-end endshield 28 such that the lead end 276
is disposed axially outward of the outer side 285. The switch
assembly 58 and especially the switch arm 210 thereof are
also preferably disposed axially outward of the outer side
28b. In greater detail still, the actuating end 212 of the
switch arm 210 is preferably adjacent (but not in contact
with) the shaft lead end 276. The motor 10 is designed to
particularly restrict inadvertent contact of the switch arm
210 when a wrench, screwdriver, or other tool is used to hold
the lead end 276 of the shaft 206 stationary as the pump or
other driven structure is tightened onto the drive end 278.
(The cover 46 will preferably have been removed prior to
such process.) As will be discussed in greater detail below,
such protective features are largely associated with the
switch arm 210. Protection of the actuating end 212 due to
its near proximity to the shaft lead end 276 is of particular
importance. However, the actuator disc 220, the weights
222, and the springs 223 are protected to at least some
extent, as well.

[0115] In a broad sense, the motor 10 includes shield
structure 280 that prevents, restricts, or at least substantially
prevents or restricts such inadvertent contact while also
creating one or more predefined access channels intended to
enable “safe” engagement of a tool with the shaft lead end
276. For instance, from a continued broad perspective, the
shield structure 280 is in part preferably disposed axially
outward of the switch actuating end 212 to at least substan-
tially restrict direct tool access to the actuating end 212 from
an axially outward position relative to the switch actuating
end 212. The shield structure 280 also preferably at least in
part defines a first tool access channel 282 extending radially
inwardly to the shaft lead end 276, such that the shield
structure 280 enables direct tool access to the shaft lead end
282 via the first tool access channel 282. Even further still,
the shield structure 280 also preferably at least in part
defines a second tool access channel 284 extending radially
inwardly to the shaft lead end 276, such that the shield
structure 280 enables direct tool access to the shaft lead end
282 via the second tool access channel 284.

[0116] Direct tool access as referred to herein should be
understood to mean that the necessary tool (e.g., wrench,
screwdriver, etc.) can be inserted between and/or through the
components 49 (and preferably into the electronics compart-
ment 48 defined in part by the cover 46) to readily engage
the shaft lead end 276 and be sufficiently manipulated to
cause at least some degree of movement of the shaft lead end
276, as might be required during the necessary operation
(e.g., installing or removing a pump associated with the
motor 10).
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[0117] As will be discussed in still greater detail below, the
shield structure 280 preferably comprises portions or the
entireties of the aforementioned terminal board assembly 60
(including the wiring portion 104; the voltage portion 106;
and the capacitor portion 108, particularly the pair of capaci-
tor support brackets 142 and 144 and the axially extending
sidewall 1124 from which the capacitor support brackets 142
and 144 project), the switch portion support body 208 and
associated boss 2085, the capacitor 56 and capacitor-mount-
ing structure 42 (including the capacitor support columns 72
and 74, the capacitor boss 76, and the clamp 98), wire-
routing structure 44 including the wire-routing wall 272 and
the pass-through grommet 258, and the fastener-receiving
posts 224 and 226 associated with mounting of the cover 46
to the lead-end endshield 28. Still further, in a broad sense,
the shield structure 280 also includes portions of the base
plate 40 of the lead-end endshield 28, the pass-through
grommet 258, and ventilation structure 38.

[0118] However, it is permissible according to some
aspects of the present invention for additional, alternative,
and/or fewer components to constitute the shield structure.
For instance, the motor might include additional switches
(e.g., rocker, toggle, or air switches), a run capacitor (in
addition to or instead of the preferred start capacitor),
electronic motor control components, a timer, one or more
electrical relays, moisture absorption devices or materials
(e.g., foams or desiccants), or other features readily apparent
to one of ordinary skill in the art.

[0119] Most preferably, however, the structures constitut-
ing the shield structure 280 are inherently necessary to
motor and/or output (e.g., pump) operation. That is, it is
preferred that components that function solely as shields and
not in any other way associated with motor and/or output
operation are either not present or limited. Alternatively
stated, the shield structure 280 preferably comprises and
most preferably consists essentially or entirely of so-called
multi-purpose components that have some function beyond
shielding. Such additional function might be structural (e.g.,
support of another component), electrical (e.g., control of
the motor), thermal (e.g., ventilation), etc. Such preferred
dual- or multi-purpose functionality of at least one and
preferably many of the components of the shield structure
280 enables efficient and cost-effective shielding by elimi-
nating the need for extra, dedicated shielding components
(which would be associated with additional material and
manufacturing costs, weight, etc.). It is permissible accord-
ing to some aspects of the present invention, however, for
the shield structure to include one or more components that
function solely as shields (and therefore play no other
dedicated, intentional role in motor function or output opera-
tion).

[0120] In keeping with the above, it is particularly noted
that, in a preferred embodiment, at least one of the compo-
nents of the shield structure 280 is an electronic component
configured to at least in part control motor operation (e.g.,
the capacitor 56, the terminal board assembly 60, and the
switch assembly 58). However, it is permissible according to
some aspects of the present invention for the shield structure
to be devoid of electronic components.

Axial and Radial Access Restrictions

[0121] In greater detail with regard to the aforementioned
restriction of direct tool access to the switch actuating end
212 (and, more broadly, the switch arm 210) from an axially
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outward position relative thereto, it is preferred that the
shield structure 280 includes the capacitor 56, which is
preferably disposed axially outward of and in part overlap-
ping the switch actuating end 212 (see, for instance, FIGS.
28 and 29). Similarly, the switch body 208 and the top plate
138 of the capacitor portion 108 of the terminal board
assembly 60 are disposed axially outward of and in part
overlapping the switch actuating end 212 and/or the switch
arm 210 in a broad sense. Thus, axially inward direct tool
access from an axially outermost margin 48a of the elec-
tronics chamber 48 is at least substantially restricted or
prevented.

[0122] With the exception of the access channels 282 and
284 described in greater detail below, circumferential or
radial access (e.g, access radially inwardly from a radially
outermost margin 485 of the electronics chamber 48) is also
at least substantially restricted or prevented. More particu-
larly, such access is obstructed by at least the capacitor
support columns 72 and 74, the capacitor boss 76, the
support body bosses 208a and 2085, and the fastener-
receiving posts 224 and 226; the ribs 244 of the ventilation
structure 38; the wire-routing tab 248; the switch body 208
in a broad sense and in particular an outer wall 294 thereof;
the circumferential or arcuate walls 270, 272, and 273; and
the terminal board assembly 60 in a broad sense and in
particular the sides 1125 and 1205 of the wiring portion 104
and voltage portion 106 thereof.

[0123] It is also noted that the actuating portion 204 of the
switch assembly 58 (i.e., the disc 220, the weights 222, and
the springs 223) are also protected against inadvertent
contact to some extent by the structures described above
with regard to the switch arm 210 or, more particularly, the
actuating end 212 thereof.

First Tool Access Channel

[0124] Preferably, as noted previously, the shield structure
280 defines a first tool access channel 282 and a second tool
access channel 284. Preferably, the second tool access
channel 284 is angularly offset from the first tool access
channel 282 by an access deviation angle a between about
sixty (60) degrees and about one hundred seventy-five (175)
degrees. The access deviation angle o is most preferably
about one hundred fifteen (115) degrees However, the access
deviation angle can vary without departing from some
aspects of the present invention, in accordance with other
motor design factors (e.g., a particular controller or wire-
routing layout).

[0125] The first tool access channel 282 preferably
extends generally radially inwardly (e.g., from the radially
outermost margin 485 of the electronics chamber 48) to the
shaft lead end 276 such that the shield structure 280 enables
direct tool access to the shaft lead end 276 via the first tool
access channel 282. The first tool access channel 282 is
preferably disposed and oriented relative to the switch arm
210 and the actuating end 212 such that the shaft lead end
276 is at least in part disposed between the first tool access
channel 282 and the switch actuating end 212. The shaft lead
end 276 thus at least substantially restricts direct tool access
to the switch actuating end 212 via the tool access channel
282.

[0126] With particular reference to FIGS. 12 and 28,
which illustrate a wrench 286 engaging the shaft lead end
276, the first tool access channel 282 extends generally
radially over the ventilation structure 38 and the wire-
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routing wall 273 to the shaft lead end 276, with the venti-
lation structure 38 and the wall 273 thus at least in part
defining an axially inner margin 282a of the first tool access
channel 282. The capacitor 56 at least in part defines an
axially outer margin 28256 of the first tool access channel
282. The capacitor boss 76 and the wire-routing wall 272 at
least in part define a first arcuate or lateral margin 282¢ of
the first tool access channel 282. The barrier walls 198 and
200 of the brackets 142 and 144 of the terminal board
assembly 60, along with an intersection of the terminal
board assembly walls 112¢ and 112, at least in part define a
second arcuate or lateral margin 2824 of the first tool access
channel 282. The lead end 276 of the shaft 206 itself
obstructs access to the switch arm 210 and, particularly, the
actuating end 212, through at least certain portions of the
first tool access channel 282.

[0127] In summary, the first tool access channel 282 is
therefore preferably cooperatively at least in part defined by
the ventilation structure 38, the inner surface 70a of the
capacitor 56, the capacitor boss 76, the wire-routing walls
272 and 273, and the side 1124 and brackets 142 and 144 of
the terminal board assembly 60, which collaboratively pre-
vent or at least substantially prevent an object or tool such
as the illustrated wrench 286 (or screwdriver 288, as shown
in FIG. 29) from deviating from the first tool access channel
282 when inserted therein.

[0128] As noted above, the lead end 276 of the shaft 206
itself obstructs access to the switch arm 210 and, particu-
larly, the actuating end 212, through the first tool access
channel 282. More particularly, in a preferred embodiment,
the relative sizes and, in particular, the lateral dimensions, of
the shaft lead end 276 and the actuating end 212 are such that
substantial obstruction of access is possible. For instance, in
a preferred embodiment, the actuating end 212 presents a
maximum lateral actuator dimension. The shaft lead end 276
presents a minimum lateral shaft lead end dimension. The
minimum lateral shaft lead end dimension is preferably at
least about fifty (50) percent of the maximum lateral actuator
dimension and more preferably at least about seventy-five
(75) percent of the maximum lateral actuator dimension.
Most preferably, the minimum lateral shaft lead end dimen-
sion is about equal to the maximum lateral actuator dimen-
sion. However, alternative relative sizing is permissible,
provided sufficient restriction of direct tool access is never-
theless achieved.

Second Tool Access Channel

[0129] In the illustrated embodiment, the second tool
access channel 284 preferably extends generally radially
inwardly (e.g., from the radially outermost margin 486 of the
electronics chamber 48) over the grommet 258 to the lead
end 276 of the shaft 206. More particularly, the second tool
access channel 284 preferably extends in a first generally
radial direction. The switch arm 210 is preferably spaced
radially outward of the shaft 206 in a second generally radial
direction non-opposite the first generally radial direction.
The second generally radial direction is angularly spaced
from the first generally radial direction by an offset angle 0
such that the shield structure 280 at least substantially
restricts direct tool access to the switch arm 210 via the
second tool access channel 284. That is, in a general sense,
the second tool access channel 284 is oriented such that
access to the switch arm 210 therethrough is angularly
prevented or at least substantially restricted.
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[0130] The offset angle 6 is preferably between about five
(5) degrees and about one hundred thirty-five (135) degrees
and more preferably between about forty-five (45) degrees
and about one hundred fifteen (115) degrees. Most prefer-
ably, the offset angle 6 is about eighty (80) degrees.

[0131] Itis noted that the second generally radial direction
as discussed above is defined based on the radially closest
portion of the switch arm 212 to the lead end 276. In a
preferred embodiment, as illustrated, for instance, such
direction is based on the disposition of the actuator end 212
relative to the lead end 276.

[0132] With particular reference to FIGS. 13 and 29,
which illustrate a screwdriver 288 engaging the lead end
276, the second tool access channel 284 extends generally
radially over the grommet 258 and the top edge 272a of the
wire-routing wall 272, which thereby cooperatively at least
in part define an axially inner margin 284q of the second tool
access channel 284. The capacitor 56 (more particularly, the
axially inner surface 70a thereof) and an overhanging por-
tion of the outer wall 294 of the switch body 208 coopera-
tively at least in part define an axially outer margin 2845 of
the second tool access channel 284. The switch assembly
boss 2085 and the wire-routing wall 272 cooperatively at
least in part define a first arcuate or lateral margin 284c¢ of
the second tool access channel 284. The capacitor support
bracket 72 at least in part defines a second arcuate or lateral
margin 284d of the second tool access channel 284.

[0133] The wall 272 includes a cutout 290 in part defined
by an edge 292 of the wall 272. The cutout 290 is designed
to further assist with lead routing. Preferably, tool access
occurs axially outwardly from the cutout 290 (see for
instance, the screwdriver 288 in FIG. 13), such that the edge
292 does not in part define the second lateral margin 2844.

[0134] In summary, the second tool access channel 284 is
therefore preferably cooperatively at least in part defined by
the grommet 258, the wire-routing wall 272, the inner
surface 70a of the capacitor 56, the outer wall 294 of the
switch body 208, the switch assembly boss 20854, and the
capacitor support bracket 72.

CONCLUSION

[0135] Although the above description presents features of
preferred embodiments of the present invention, other pre-
ferred embodiments may also be created in keeping with the
principles of the invention. Furthermore, these other pre-
ferred embodiments may in some instances be realized
through a combination of features compatible for use
together despite having been presented independently in the
above description.

[0136] The preferred forms of the invention described
above are to be used as illustration only and should not be
utilized in a limiting sense in interpreting the scope of the
present invention. Obvious modifications to the exemplary
embodiments, as hereinabove set forth, could be readily
made by those skilled in the art without departing from the
spirit of the present invention.

[0137] The inventors hereby state their intent to rely on the
Doctrine of Equivalents to determine and assess the reason-
ably fair scope of the present invention as pertains to any
apparatus not materially departing from but outside the
literal scope of the invention.
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What is claimed is:
1. A motor comprising:
a stator;
a rotor rotatable relative to the stator about an axis,
said rotor including a shaft presenting a shaft lead end;
an electrical component;
said shaft lead end and said electrical component being
disposed axially outward of the stator; and
shield structure in part disposed axially outward of said
electrical component to at least substantially restrict
direct tool access to the electrical component from an
axially outward position relative to the electrical com-
ponent,
said shield structure further at least in part defining a tool
access channel extending to the shaft lead end, such
that the shield structure enables direct tool access to the
shaft lead end via the tool access channel,
said shaft lead end being at least in part disposed between
said tool access channel and said electrical component,
such that the shaft lead end at least substantially
restricts direct tool access to the electrical component
via the tool access channel.
2. The motor as claimed in claim 1, further comprising:
a cover at least in part defining an electronics compart-
ment having a margin,
said electronics compartment at least substantially receiv-
ing said electrical component and said shaft lead end,
said tool access channel extending from the margin of the
electronics compartment.
3. The motor as claimed in claim 1,
said tool access channel extending radially inwardly to the
shaft lead end.
4. The motor as claimed in claim 1,
said shield structure at least in part including an electronic
component configured to at least in part control motor
operation.
5. The motor as claimed in claim 4,
said electronic component being at least in part disposed
axially outward of the electrical component.
6. The motor as claimed in claim 4,
said shield structure further at least in part including at
least one of an electronic component boss to which the
electronic component is at least in part secured, a
terminal board assembly, wire-routing structure, and
ventilation structure.
7. The motor as claimed in claim 1,
said shield structure at least in part including—
an electronic component disposed axially outward of
the electrical component and presenting axially
opposed inner and outer surfaces,
an electronic component boss to which the electronic
component is at least in part secured,
aterminal board assembly including a pair of electronic
component support brackets at least in part support-
ing the electronic component,
said terminal board assembly further including an axi-
ally extending sidewall from which the electronic
component support brackets project,
wire-routing structure including a generally arcuately
extending, axially projecting wire-routing wall, and
ventilation structure,
said inner surface of the electronic component, said
electronic component boss, said sidewall and elec-
tronic component support brackets, said wire-routing
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wall, and said ventilation structure cooperatively at
least in part defining the tool access channel.

8. The motor as claimed in claim 1,

said motor further comprising an endshield,

said shaft projecting through said endshield,

said electrical component being disposed axially between
said endshield and said shield structure.

9. The motor as claimed in claim 1,

said electrical component comprising a switch assembly
operable to at least in part control an aspect of motor
operation,

said switch assembly including a switch arm shiftable
between a first position and a second position.

10. The motor as claimed in claim 9,

said switch arm including an actuating end adjacent the
shaft lead end,

said actuating end presenting a maximum lateral actuating
end dimension,

said shaft lead end presenting a minimum lateral shaft
lead end dimension,

said minimum lateral shaft lead end dimension being at
least about 50% of said maximum lateral actuating end
dimension.

11. The motor as claimed in claim 10,

said minimum lateral shaft lead end dimension being at
least about 75% of said maximum lateral actuating end
dimension.

12. The motor as claimed in claim 1,

said shield structure further at least in part defining a
second tool access channel extending inwardly to the
shaft lead end, such that the shield structure enables
direct tool access to the shaft lead end via the second
tool access channel,

said electrical component being spaced from the shaft in
a second direction non-opposite the first direction,

said second direction being angularly spaced from the first
direction by an offset angle such that said shield struc-
ture at least substantially restricts direct tool access to
said electrical component via the second tool access
channel.

13. A motor comprising:

a stator;

a rotor rotatable relative to the stator about an axis,

said rotor including a shaft presenting a shaft lead end;

an electrical component;

said shaft lead end and said electrical component being
disposed axially outward of the stator; and

shield structure in part disposed axially outward of said
electrical component to at least substantially restrict
direct tool access to the electrical component from an
axially outward position relative to the electrical com-
ponent,

said shield structure further at least in part defining a tool
access channel extending inwardly to the shaft lead end
in a first direction, such that the shield structure enables
direct tool access to the shaft lead end via the tool
access channel,

said electrical component being spaced from the shaft in
a second direction non-opposite the first direction,

said second direction being angularly spaced from the first
direction by an offset angle such that said shield struc-
ture at least substantially restricts direct tool access to
said electrical component via the tool access channel.
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14. The motor as claimed in claim 13,

said offset angle being between about 5 degrees and about
135 degrees.

15. The motor as claimed in claim 14,

said offset angle being between about 45 degrees and
about 115 degrees.

16. The motor as claimed in claim 15,

said offset angle being about 80 degrees.

17. The motor as claimed in claim 13, further comprising:

a cover at least in part defining an electronics compart-
ment having a margin,

said electronics compartment at least substantially receiv-
ing said electrical component and said shaft lead end,

said tool access channel extending from the margin of the
electronics compartment.

18. The motor as claimed in claim 13,

said first direction and said second direction each being
generally radial.

19. The motor as claimed in claim 13,

said shield structure at least in part including an electronic
component configured to at least in part control motor
operation.

20. The motor as claimed in claim 19,

said electronic component being at least in part disposed
axially outward of the electrical component.

21. The motor as claimed in claim 19,

said shield structure further at least in part including at
least one of a generally axially projecting electronic
component support column at least in part supporting
the electronic component, an electrical component boss
at least in part supporting the electrical component, and
wire-routing structure.
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22. The motor as claimed in claim 13,
said shield structure at least in part including—

an electronic component disposed axially outward of
the electrical component and presenting axially
opposed inner and outer surfaces,

a generally axially projecting electronic component
support column at least in part supporting the elec-
tronic component,

wire-routing structure including a pass-through grom-
met and a generally arcuately extending, axially
projecting wire-routing wall, and

an electrical component boss at least in part supporting
the electrical component,

said inner surface of the electronic component, said
pass-through grommet, said wire-routing wall, and
said electrical component boss cooperatively at least
in part defining the tool access channel.

23. The motor as claimed in claim 13,
said motor further comprising an endshield,
said shaft projecting through said endshield,

said electrical component being disposed axially between
said endshield and said shield structure.

24. The motor as claimed in claim 13,

said electrical component comprising a switch assembly
operable to at least in part control an aspect of motor
operation,

said switch assembly including a switch arm shiftable
between a first position and a second position.
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