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Description

CROSS-REFERENCE TO RELATED PATENT APPLI-
CATION

[0001] Thisapplication claims the benefit of and priority
to U.S. Application No. 16/381,340, filed April 11, 2019,
which is incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] The present disclosure relates to a blade as-
sembly for a hair cutting apparatus.

SUMMARY OF THE INVENTION

[0003] Inone embodiment, a blade assembly includes
firstand second blades with teeth, a yoke, a spring, and a
retainer. The first and second blades extend along first
and second edges, respectively, which are parallel to
each other. The distance between the first blade edge
and the second blade edge defines a blade gap that is
adjustable. The yoke is coupled to the second blade, and
converts motion from a motor into a reciprocation motion
of the second blade relative to the first blade. The spring
includes a free end and a spring arm extending from the
free end. The spring arm biases the second blade to-
wards the firstblade. The spring also includes an arcuate-
shaped fixed end that extends from the spring arm. The
spring also includes a securing arm that extends from the
fixed end. The retainer includes an arch that interfaces
against the spring to trap the spring towards the first
blade.

[0004] In another embodiment, a blade assembly for a
hair cutting apparatus includes first and second blades, a
yoke, aspring, and aretainer. The firstand second blades
have first and second edges, respectively, which are
parallel to each other. The distance between the edges
is defines a blade gap. The yoke is coupled to the second
blade and reciprocates the second blade relative to the
first blade. The spring includes at least two free ends, a
spring arm for each free end, a fixed end for each spring
arm, a securing arm for each fixed end, and a spring base
that extends between the securing arms. The spring
arms extend from a respective free end and bias the
second blade towards the first blade. The first ends
extends from the spring arms, and the securing arm
extends from the fixed ends. The retainer defines a
plurality of arches that interface against the spring to trap
the spring towards the first blade.

[0005] In another embodiment a blade assembly for a
hair cutting apparatus includes first and second blades, a
yoke, a spring, and aretainer. The firstand second blades
have first and second edges, respectively, which are
parallel to each other. The distance between the edges
is defines a blade gap. The yoke is coupled to the second
blade and reciprocates the second blade relative to the
first blade. The spring includes two free ends, two spring
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arms extending from the two free ends, one per. The
spring arms bias the second blade towards the first blade.
The spring also includes two fixed ends extending from
the spring arms, and two securing arms extending from
the fixed ends. A spring base extends between the two
securing arms. The retainer defines a plurality of arches
thatinterface against the spring to trap the spring towards
the first blade.

[0006] In one construction, the disclosure provides a
blade assembly for a hair cutting apparatus, the blade
assembly comprising: a first blade having teeth extend-
ing along a first blade edge; a second blade positioned
proximate the first blade, the second blade having teeth
extending along a second blade edge parallel to the first
blade edge and offset from the first blade edge by a blade
gap; a yoke coupled to the second blade, the yoke
adapted to convert motion of a drive mechanism into
reciprocation of the second blade with respect to the first
blade to cut hair between the teeth of the first and second
blades; a spring having a spring base and at least one
spring arm coupled to one of the yoke and second blade,
the spring arm reciprocating with the second blade with
respectto the firstblade; and a spring retainer mounted to
the first blade and fixing the spring base with respect to
the first blade to prevent relative movement between the
spring base and the first blade during reciprocation of the
second blade and spring arm with respect to the first
blade; wherein the spring arm applies a biasing force on
the second blade toward the first blade to maintain the
first and second blades in an operational condition when
separated from the hair cutting apparatus.

[0007] In some constructions the blade assembly
further comprises a guide secured to the first blade
and sandwiched between the first and second blades,
the guide restricting movement of the second blade
perpendicular to the first blade edge to maintain a desired
blade gap. In some constructions the blade assembly
further comprises a slot in the guide; and a fastener
secured to the first blade and extending through the slot;
wherein the blade gap is adjustable by moving the guide
within a range of adjustability defined by the fastener
abutting opposite ends of the slot; wherein a desired
blade gap is achieved by tightening the fastener to fix
the guide to the firs blade with the guide in a position
corresponding to the desired blade gap. In some con-
structions the spring and second blade are movable with
the guide, such that the first and second blades are
maintained in the operational condition during adjust-
ment of the blade gap. In some constructions the spring
retainer includes a portion of the guide, such that the
guide serves a first purpose of maintaining the desired
blade gap and a second purpose of fixing the spring base
with respect to the first blade. In some constructions the
guide is T-shaped, having a guide base extending per-
pendicular to the first blade edge and a cross portion
extending parallel to the first blade edge; wherein the
guide base includes the spring retainer. In some con-
structions the spring base is held against the first blade by
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the spring retainer; and wherein the springarmincludes a
fixed end integral with the spring base and a free end
coupled to one of the yoke and second blade; wherein the
spring arm pivots about the fixed end during reciprocation
of the second blade; and wherein neither the spring base
nor the spring arm includes a compliance coil to accom-
modate reciprocation of the second blade.

[0008] Inanother construction, the disclosure provides
a blade assembly for a hair cutting apparatus, the blade
assembly comprising: a first blade having teeth extend-
ing along a first blade edge; a second blade positioned
proximate the first blade, the second blade having teeth
extending along a second blade edge parallel to the first
blade edge and offset from the first blade edge by a blade
gap; a yoke coupled to the second blade, the yoke
adapted to convert motion of a drive mechanism into
reciprocation of the second blade with respect to the first
blade to cut hair between the teeth of the first and second
blades; a spring biasing the second blade toward the first
blade to maintain the first and second blades in an
operational condition when separated from the hair cut-
ting apparatus; a fastener secured to the firstblade; and a
guide having a slot, the fastener extending through the
slot; wherein the blade gap is adjustable by moving the
guide within a range of adjustability defined by the fas-
tener abutting opposite ends of the slot; wherein a de-
sired blade gap is achieved by tightening the fastener to
fix the guide to the first blade with the guide in a position
corresponding to the desired blade gap; wherein the
blade gap is adjusted with the spring maintaining the first
and second blades in the operational condition while
separated from the hair cutting apparatus.

[0009] In some constructions the spring includes a
spring base and at least one spring arm coupled to
one of the yoke and second blade, the spring arm reci-
procating with the second blade with respect to the first
blade; the blade assembly further comprising a spring
retainer mounted to the first blade and fixing the spring
base with respect to the first blade to prevent relative
movement between the spring base and the first blade
during reciprocation of the second blade with respect to
the first blade. In some constructions a portion of the
guide serves as the spring retainer.

[0010] Inanother construction, the disclosure provides
a blade assembly for a hair cutting apparatus, the blade
assembly comprising: a first blade having teeth extend-
ing along a first blade edge; a second blade positioned
proximate the first blade, the second blade having teeth
extending along a second blade edge parallel to the first
blade edge; a yoke coupled to the second blade, the yoke
adapted to convert motion of a drive mechanism into
reciprocation of the second blade with respect to the first
blade to cut hair between the teeth of the first and second
blades; and a spring having aspring base and atleastone
spring arm extending from the spring base to one of the
yoke and second blade, the spring base being fixed with
respect to the first blade, the spring arm including a fixed
end integral with the spring base and a free end coupled
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to one of the yoke and second blade, the spring arm
pivoting about the fixed end to accommodate reciproca-
tion of the second blade; wherein neither the spring base
nor the spring arm includes a compliance coil to accom-
modate reciprocation of the second blade.

[0011] In some constructions the blade assembly
further comprises a guide secured to the first blade
and sandwiched between the first and second blades,
the guide restricting movement of the second blade
perpendicular to the first blade edge to maintain a desired
blade gap. In some constructions the blade assembly
further comprises a slot in the guide; and a fastener
secured to the first blade and extending through the slot;
wherein the blade gap is adjustable by moving the guide
within a range of adjustability defined by the fastener
abutting opposite ends of the slot; wherein a desired
blade gap is achieved by tightening the fastener to fix
the guide to the first blade with the guide in a position
corresponding to the desired blade gap. In some con-
structions the spring and second blade are movable with
the guide, such that the first and second blades are
maintained in an operational condition during adjustment
of the blade gap. In some constructions the blade as-
sembly further comprises a spring retainer incorporated
into the guide, the spring retainer fixing the spring base
with respect to the first blade.

[0012] Inanotherconstruction, the disclosure provides
a blade assembly for a hair cutting apparatus, the blade
assembly comprising: a first blade having teeth extend-
ing along a first blade edge; a second blade positioned
proximate the first blade, the second blade having teeth
extending along a second blade edge parallel to the first
blade edge and offset from the first blade edge by a blade
gap; a yoke coupled to the second blade, the yoke
adapted to convert motion of a drive mechanism into
reciprocation of the second blade with respect to the first
blade to cut hair between the teeth of the firstand second
blades; a spring having a spring base and at least one
spring arm coupled to one of the yoke and second blade,
the spring arm reciprocating with the second blade with
respect to the first blade, the spring arm applying a
biasing force on the second blade toward the first blade;
and a guide secured to the first blade and sandwiched
between the first and second blades, the guide restricting
movement of the second blade perpendicular to the first
blade edge to maintain a desired blade gap, the guide
being mounted to the first blade and fixing the spring base
with respect to the first blade to prevent relative move-
ment between the spring base and the first blade during
reciprocation of the second blade with respect to the first
blade.

[0013] Insome constructions the guide traps the spring
base against the first blade. In some constructions, the
blade assembly further comprises a slot in the guide; and
a fastener secured to the first blade and extending
through the slot; wherein the blade gap is adjustable
by moving the guide within arange of adjustability defined
by the fastener abutting opposite ends of the slot; wherein
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adesired blade gap is achieved by tightening the fastener
to fix the guide to the first blade with the guide in a position
corresponding to the desired blade gap. In some con-
structions the spring and second blade are movable with
the guide, such that the first and second blades are
maintained in an operational condition during adjustment
of the blade gap with the blade assembly separated from
the hair cutting apparatus.

[0014] Inanotherconstruction, the disclosure provides
a method for adjusting a blade gap of a blade assembly
for a hair cutting apparatus, the blade assembly including
first and second blades having parallel blade edges
separated by the blade gap, a spring maintaining the first
and second blades in an operational condition, and a
spring retainer fixing a portion of the spring to the first
blade, the method comprising: removing the blade as-
sembly from the hair cutting apparatus; with the first and
second blades in the operational condition, moving the
spring retainer and spring perpendicular to the blade
edges; and in response to moving the spring retainer
and spring, moving the second blade with respect to the
first blade to adjust the blade gap while maintaining the
first and second blades in the operational condition.
[0015] Inanother construction, the blade assembly for
a hair cutting apparatusincludes afirst blade having teeth
extending along a first blade edge, and a second blade
having teeth extending along a second blade edge par-
allel to the first blade edge. A distance between the first
and second blade edges defines a blade gap. A yoke is
coupled to the second blade and configured to convert
motion of a drive into reciprocation of the second blade
relative to the first blade to cut hair. A spring includes a
spring base and at least one spring arm configured to
reciprocate with the second blade. A guide assembly
includes a guide and a spring retainer, the guide being
positioned between the first blade and the second blade,
and the spring retainer fixing the spring base relative to
the first blade, wherein in response to moving the guide
relative to the first blade, the blade gap changes.
[0016] In another construction, the blade assembly for
a hair cutting apparatusincludes a first blade having teeth
extending along afirstblade edge, a second blade having
teeth extending along a second blade edge, a distance
between the first blade edge and the second blade edge
defining a blade gap. A biasing member is configured to
apply a biasing force on the second blade towards the
first blade, and a guide includes a guide base and a cross
portion, the cross portion positioned between the first
blade and the second blade, the guide configured to
move the second blade relative to the first blade to
change the blade gap, and the second blade configured
to reciprocate relative to the cross portion of the guide.
[0017] Additional features and advantages will be set
forthin the detailed description which follows, and, in part,
will be readily apparent to those skilled in the art from the
description or recognized by practicing the embodiments
as described in the written description and claims hereof,
as well as the appended drawings. It is to be understood
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that both the foregoing general description and the fol-
lowing detailed description are exemplar

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] This application may be more fully understood
from the following detailed description, taken in conjunc-
tion with the accompanying figures, wherein like refer-
ence numerals refer to like elements in which:

FIG. 1 is a perspective view of a hair cutting appa-
ratus incorporating a blade assembly according to
the present disclosure.

FIG. 2 is a partially exploded view with the blade
assembly removed from rest of the hair cutting ap-
paratus.

FIG. 3 is perspective view of the blade assembly in a
minimum blade gap setting.

FIG. 4 is a perspective view of the blade assembly in
a maximum blade gap setting.

FIG. 5 is an exploded view of the blade assembly.

FIG. 6 is a perspective view of a hair cutting appa-
ratus incorporating a blade assembly accordingtoan
embodiment.

FIG. 7 is a partially exploded view of a blade assem-
bly according to an embodiment.

FIG. 8 is a perspective view of a blade assembly
according to an embodiment.

FIG. 9is a top-perspective view of a blade assembly
according to an embodiment.

FIG. 10 is a perspective view of a portion of a blade
assembly according to an embodiment.

FIG. 11 is an exploded view of a blade assembly
according to an embodiment.

FIG. 12 is a perspective view of a spring retainer
according to an embodiment.

FIG. 13 is a perspective view of a spring retainer
according to an embodiment.

DETAILED DESCRIPTION

[0019] Before any embodiments of the disclosure are
explained in detail, it is to be understood that the dis-
closure is not limited in its application to the details of
construction and the arrangement of components set
forth in the following description or illustrated in the
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following drawings. The disclosure is capable of other
embodiments and of being practiced or of being carried
out in various ways.

[0020] Figs. 1 and 2 illustrate a hair cutting apparatus
10, such as a trimmer or clipper, having a housing 14, an
electric motor 18, a drive mechanism 22, and a blade
assembly 50. The housing 14 may be a clamshell con-
figuration as illustrated, with top and bottom portions 14a,
14b that surround the motor 18 and drive mechanism 22,
or can be in any other suitable configuration. The electric
motor 18 can operate with power from batteries or elec-
tricity from an outlet, and includes a rotating motor output
shaft 32 thatrotates about an axis of rotation 36. The drive
mechanism 22 includes an eccentric drive 40 that is offset
from the axis of rotation 36 of the motor output shaft 32.
The blade assembly 50 is secured to the hair cutting
apparatus housing 14 by way of a pair of housing fas-
teners 44.

[0021] Figs 3-5illustrate the blade assembly 50, which
includes a lower blade 54, a spring 58, a guide 62, a
washer 66, an upper blade 74, a yoke 78, and a pair of
guide fasteners 82. It will be understood that the hair
cutting apparatus 10 may be moved, turned, positioned,
and oriented in many different angles and directions
during operation. For the purpose of consistency and
clarity, positional terms such as up, above, upward,
upper, down, below, beneath, downward, lower, front,
forward, rear, rearward are used in this detailed descrip-
tion with respect to the operating position of the hair
cutting apparatus 10 illustrated in Fig. 1.

[0022] The lower blade 54, which can also be referred
toas afirstblade, includes a main body 110 and a plurality
of lower blade teeth 114. The lower blade teeth 114
extend along a nominal lower blade edge 118, which
may be defined, for example, by a line connecting the
roots of the teeth 114. The lower blade 54 also includes a
pair of through-holes 122 for mounting the blade assem-
bly 50 to the housing 14 with the housing fasteners 44,
and a pair of threaded holes 126 for receiving the guide
fasteners 82.

[0023] The spring 58 includes a U-shaped spring base
132 and a pair of spring arms 136 extending generally
parallel to each other from the spring base 132. Each
spring arm 136 has a fixed end 140 integral with the
spring base 132 and a free end 144 coupled to the yoke
78 orupper blade 74. The spring base 132 sits against the
main body 110 of the lower blade 54 and is held in place
by the guide 62. In this regard, the guide 62 may also be
referred to as a spring retainer. The guide 62 fixes the
spring base 132 with respect to the lower blade 54 to
prevent relative movement between the spring base 132
and the lower blade 54 during reciprocation of the spring
arms 136, upper blade 74, and yoke 78 with respectto the
lower blade 54.

[0024] The guide 62 is a T-shaped piece that is
mounted to the lower blade 54 and includes a guide base
152 and across portion 156. The guide base 152 includes
apairofarches 160 and an arched tunnel 164, all opening
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toward the lower blade 54, to accommodate and trap the
spring base 132 against the lower blade 54. The guide
base 152 therefore incorporates a spring retainer. The
guide base 152 includes a washer recess 168 and a pair
of slots 172 extending parallel to the major axis of the
guide base 152 and perpendicular to the major axis of the
cross portion 156. The cross portion 156 includes a guide
edge 176 parallel to the lower blade edge 118 when the
guide 62 is installed on the lower blade 54. The guide 62
performs two functions: guiding reciprocating movement
of the upper blade 74 with the guide edge 176 and
retaining the spring 58 against the body 110 of the lower
blade 54 with the guide base 152.

[0025] The washer 66 sits in the washer recess 168 in
the guide base 152. The washer 66 includes a pair of slots
182 that align with the slots 172 in the guide base 152.
The washer 66 also includes an arched portion 186 to
accommodate the arched tunnel 164 in the guide base
152. The guide fasteners 82 extend through the slots 182,
172 in the washer 66 and guide base 152, respectively,
and thread into the threaded holes 126 in the main body
110 of the lower blade 54. With the guide fasteners 82
tightened down against the washer 66 and guide base
152, the spring base 132 is trapped against and fixed with
respect to the lower blade 54.

[0026] The upperblade 74, which may also be referred
to as the second blade, sits on top of the lower blade 54
and guide 62. The guide 62 is sandwiched between the
upper and lower blades 74, 54. The upper blade 74
includes a main body 202 and a plurality of upper blade
teeth 206. The upper blade teeth 206 extend along a
nominal upper blade edge 210, which may be defined, for
example, by a line connecting the roots of the teeth 206.
The upper blade 74 is positioned proximate the lower
blade 54 with the upper blade edge 210 parallel to and
offset from the lower blade edge 118. Rearward of the
upper blade edge 210, on the bottom side of the upper
blade 74, is a depending guide surface 214 thatis parallel
to the upper blade edge 210 and that engages the guide
edge 176. The guide edge 176 restricts movement of the
upper blade 74 perpendicular to the lower blade edge
118.

[0027] The engagement of the guide surface 214
against the guide edge 176 guides movement of the
upper blade 74 parallel to the blade edge 118 of the lower
blade 54. This engagement maintains a consistent blade
gap 220 (Figs. 3 and 4) between the parallel upper and
lower blade edges 210, 118 as the upper blade 74 re-
ciprocates with respect to the lower blade 54. The blade
gap 220 refers to a forward-rearward offset of the blade
edges 118, 210 and not a vertical separation; the upper
blade teeth 206 are immediately adjacent or proximate
the lower blade teeth 114 to perform a shearing function.
The guide 62 therefore serves the purpose of maintaining
a constant blade gap 220 in addition to fixing the spring
base 132 with respect to the lower blade 54.

[0028] A pair of feet 218 depend from the rear end of
the upper blade body 202. The feet 218 straddle the guide
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base 152 and sit on the body 110 of the lower blade 54.
The feet 218 create a vertical gap between the rear edges
of the upper and lower blades 74, 54, such that the guide
base 152 can extend rearward through the vertical gap.
The distance between the feet 218 provides sufficient
room for the upper blade 74 to reciprocate with respect to
the lower blade 54 and the guide 62, without the feet 218
hitting the guide base 152. The upper blade body 202
includes a pair of holes 222 for coupling the upper blade
74 with the yoke 78.

[0029] The yoke 78 sits on top of the upper blade 74. A
pair of pair of pegs depending from the bottom of the yoke
78 are inserted into the holes 222 in the main body 202 of
the upper blade 74 so that the yoke 78 is coupled to the
upper blade 74. The yoke 78 includes a receiver 232 for
receiving the eccentric drive 40 of the drive mechanism
22. The yoke 78 also includes channels or grooves 236
on opposite sides of the receiver 232.

[0030] The channels 236 receive the free ends 144 of
the spring arms 136, such that the free ends 144 can
apply a downward biasing force on the yoke 78 and slide
forward and rearward within the channels 236 as the yoke
78 and upper blade 74 reciprocate with respect to the
lower blade 54. The yoke 78 is adapted to convert motion
of the drive mechanism 22 into reciprocation of the upper
blade 74 with respect to the lower blade 54 to cut hair
between the teeth 114, 206 of the lower and upper blades
54, 74. In alternative configurations, the spring arms 136
may be coupled at their free ends 144 to the upper blade
74 rather than the yoke 78.

[0031] The blade assembly 50 is assembled by stack-
ing the spring 58, guide 62, washer 66, upper blade 74,
and yoke 78 on the lower blade 54, and then extending
the guide fasteners 82 through the slots 182, 172 of the
washer 66 and guide 62 and threading the guide fasten-
ers 82 into the threaded holes 126 in the lower blade 54.
The free ends 144 of the spring arms 136 are positioned
in the channels 236 of the yoke 78. The spring 58 applies
a downward biasing force on the yoke 78 and an upward
biasing force on the lower blade 54 to draw the yoke 78
and lower blade 54 toward each other. These biasing
forces of the spring 58 sandwich the upper blade 74
between the yoke 78 and lower blade 54. The spring
58 may be characterized as a tension spring because
when the blade assembly 50 is assembled, the spring
arms 136 and spring base 132 are separated from each
other wider than their at-rest position or relationship, and
the spring 58 is attempting to draw or pull the spring arms
136 and spring base 132 back to the at-rest position.
[0032] The guide fasteners 82 and slots 182, 172
define a range of adjustability for the guide 62 with
respect to the lower blade 54, and therefore a range of
adjustability for the blade gap 220. The guide 62 may be
moved perpendicularly toward the lower blade edge 118
until one of the guide fasteners 82 abuts an end of the slot
182 or 172 in which it is positioned, at which point the
guide 62 is prevented by the guide fastener 82 from
moving any further in that direction with respect to the
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lower blade 54. The same is true in the opposite direction,
perpendicularly away from the lower blade edge 118 - the
guide 62 may be move until one of the guide fasteners 82
abuts an end of the slot 182 or 172 in which it is posi-
tioned, at which point the guide 62 is prevented from
moving any furtherin such opposite direction with respect
to the lower blade 54. The range of adjustability is there-
fore defined by a guide fastener 82 abutting one end or
the opposite end of the slot 182 or 172 in which it resides.
It is possible for one fastener 82 to define the limit of
forward adjustability and the other fastener 82 to define
the limit of rearward adjustability. The position of the
guide 62 with respect to the lower blade 54 (and therefore
the blade gap 220) can be adjusted by loosening the
guide fasteners 82, moving the guide 62 within the range
of adjustability, and tightening the guide fasteners 82
when the guide 62 is in a desired position and a desired
blade gap 220 is achieved.

[0033] The position of the guide 62 corresponds to or
defines the width of the blade gap 220 because the guide
62 is fixed with respect to the lower blade 54, and the
upper blade 74 reciprocates along the guide edge 176.
When the guide 62 is adjusted to the forward limit (Fig. 3)
in the range of adjustability, the blade gap 220 is mini-
mized and when the guide 62 is adjusted to the rear limit
(Fig. 4) in the range of adjustability, the blade gap 220 is
maximized. The blade gap 220 determines the length to
which the hair cutting apparatus 10 will cut hair; the
smaller the blade gap 220, the shorter the length to which
the hair will be cut.

[0034] Asillustratedin Figs. 3 and 4, the blade gap 220
can be adjusted with the blade assembly 50 fully as-
sembled. This is because the spring 58 is carried by
the lower blade 54 and is held in place with the guide
62, and because the fasteners 82 are accessible while
the blade assembly 50 is assembled. The spring arms
136 apply a biasing force on the upper blade 74 and yoke
78 toward the lower blade 54 to maintain the blade
assembly 50 in the operational condition when attached
to the housing 14 and when it is detached or separated
from the housing 14. When detached from the housing
14, the upper blade 74 can be manually reciprocated by
one holding the lower blade 54 and moving the upper
blade 74 or yoke 78 back and forth parallel to the blade
edges 118, 210. When attached to the housing 14, the
lower blade 54 is fixed with respect to the housing 14 and
the yoke 78 receives the eccentric drive 40, which drives
reciprocation of the yoke 78 and upper blade 74 with
respect to the lower blade 54.

[0035] Once assembled and adjusted to a desired
blade gap 220, the blade assembly 50 is attached to
the housing 14 with the housing fasteners 44. As the
blade assembly 50 is aligned with the mounting holes on
the housing 14 so that the housing fasteners 44 can be
threaded into the housing, the eccentric drive 40 aligns
with and is received within the receiver 232. When the
motor 18 is energized, the eccentric drive 40 orbits
around the motor output shaft axis of rotation 36. The
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orbital movement of the eccentric drive 40 is converted
into translational (specifically, reciprocating) movement
of the yoke 78 and upper blade 74 with respect to the
lower blade 54 (which is held stationary with respect to
the housing 14 by the housing fasteners 44).

[0036] As the yoke 78 and upper blade 74 reciprocate
with respect to the lower blade 54, the spring base 132 is
fixed with respect to the lower blade 54 and the spring
arms 136 wave back and forth in parallel with each other.
More specifically, the fixed ends 140 of the spring arms
136 remain substantially fixed with respect to the lower
blade 54, the spring arms 136 pivot about the fixed ends
140 during reciprocation of the upper blade 74 and yoke
78, and the free ends 144 describe arcs. The arcuate
movement of the free ends 144 is converted into transla-
tional movement of the yoke 78 and upper blade 74 as the
free ends 144 are free to move forward and rearward in
the channels 236 with respect to the yoke 78, but are
restrained from moving side-to-side within the channels
236. In other words, the channels 236 couple the free
ends 144 and the yoke 78 for side-to-side movement, but
decouple the free ends 144 from the yoke 78 for relative
forward and rearward movement.

[0037] The spring arms 136 are of sufficient length
(measured from the fixed ends 140 to the free ends
144) to accommodate the full range of reciprocating
motion of the upper blade 74 and yoke 78 with respect
to the lower blade 54. In known configurations, the spring
arms are typically relatively short because of the posi-
tioning of the spring base in the blade assembly, and the
spring often requires compliance coils in the base orarms
to accommodate some of the reciprocating motion. The
present disclosure requires no compliance coil in the
spring base 132 or in the spring arms 136 to accommo-
date reciprocation of the upper blade 74 with respect to
the lower blade 54.

[0038] The blade gap 220 is adjusted by removing the
housing fasteners 44, adjusting the blade gap 220, and
reattaching the blade assembly 50 to the housing 14 with
the housing fasteners 44. The upper blade 74 and yoke
78 move with respect to the lower blade 54 in response to
movement of the spring 58 and guide 62 with respect to
the lower blade 54. Because the spring 58, upper blade
74, and yoke 78 are movable with the guide 62, while the
blade assembly 50 is maintained in the operational con-
dition, the operator can see the actual blade gap 220
during the adjustment. This is distinguished from known
configurations in which the upper blade is not maintained
on the lower blade when the lower blade is removed from
the housing, and in which the operator must therefore
guess at the actual blade gap 220 setting when adjusting
the guide on the lower blade. The operator using such
known configurations is not certain of what the actual
blade gap 220 will look like until the blade assembly is
actually reassembled (often by reattaching the lower
blade to the rest of the blade assembly that is still con-
nected to the housing).

[0039] Thus, the disclosure provides, among other
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things, a blade assembly having an entrapped spring
to hold the upper and lower blades in an operational
condition and an adjustable guide member for adjusting
the blade gap while the upper and lower blades are heldin
the operational condition. Various features and advan-
tages of the disclosure are set forth in the following
claims.

[0040] Referring now to Figs. 6-13, illustrated thereinis
another embodiment of hair cutting apparatus 10. Figs. 6
and 7 illustrate a hair cutting apparatus 10, such as a
trimmer or clipper, comprising housing 14, electric motor
18, drive mechanism 22, and blade assembly 50. In one
embodiment, housing 14 comprises a clamshell config-
uration with top and bottom housings 16, 20 that surround
motor 18 and drive mechanism 22, although other con-
figurations for housing 14 could be practiced and still
utilize the features described in this disclosure. In one
embodiment electric motor 18 operates with power from
batteries or electricity from an outlet, and includes rotat-
ing motor output shaft 32 that rotates about axis of rota-
tion 36. Drive mechanism 22 comprises eccentric drive
40 that is offset from axis of rotation 36 of motor output
shaft 32. Blade assembly 50 is coupled secured to hous-
ing 14 by housing fasteners.

[0041] Figs. 8-11 illustrate blade assembly 50, which
comprises lower blade 54, spring 58, washer 67, upper
blade 74, yoke 78, guide fasteners 82, and guide 250.
Lower blade 54, which can also be referred to as a first
blade, comprises main body 110 and a plurality of lower
blade teeth 114. Lower blade teeth 114 extend along a
nominal lower blade edge 118, which may be defined, for
example, by a line 118 connecting the roots of teeth 114.
Lower blade 54 also includes a pair of through-holes 122
through which guide fasteners 82 insert to couple guide
250tolower blade 54, and a pair of threaded holes 126 for
receiving guide fasteners 82 to mount blade assembly 50
to housing 14.

[0042] In one embodiment spring 58 comprises U-
shaped spring base 132, a pair of securing arms 148
extend generally parallel to each other from the spring
base 132, and a pair of arcuate-shaped fixed ends 140
opposite a pair of free ends 144 along each arm 136. Free
ends 144 of spring 58 interface against channels 236 in
yoke 78 to bias yoke 78 against upper blade 74.

[0043] Guide 250is a T-shaped piece mounted to lower
blade 54. Guide 250 comprises guide base 153 and cross
portion 157. Guide base 153 comprises slots 172 ex-
tending parallel to the major axis of the guide base 153
and perpendicular to the major axis of the cross portion
157. Cross portion 157 comprises guide edge 176 par-
allel to lower blade edge 118 when guide 250 is disposed
above lower blade 54 (as shown in Fig. 11). Guide 250
performs at least two functions: guiding reciprocating
movement of upper blade 74 with guide edge 176 and
retaining spring 58 against body 110 of lower blade 54
with tongue 294 of guide base 153.

[0044] Washer 67 interfaces against guide base 153.
Washer 67 comprises slots 182 that align with slots 172in



13 EP 4 516 469 A2 14

guide base 153. Guide fasteners 82 extend through slots
172, 182 in washer 67 and guide base 153, respectively,
and thread into threaded holes 126 in main body 110 of
lower blade 54.

[0045] Upper blade 74, which may also be referred to
as the second blade, sits on top of lower blade 54 and
guide 62 (from the perspective of Fig. 11). Guide 62 is
disposed between upper and lower blades 74, 54. Upper
blade 74 comprises main body 202 and a plurality of
upper blade teeth 206. Upper blade teeth 206 extend
along nominal upper blade edge 210, which in one em-
bodiment is defined by a line 210 connecting the roots of
teeth 206. Upper blade 74 is positioned proximate lower
blade 54 with upper blade edge 210 parallel to and offset
from lower blade edge 118. Depending guide surface 214
is on a bottom of the upper blade 74 (from the perspective
of Fig. 11) and is parallel to upper blade edge 210.
Depending guide surface 214 engages guide edge
176. Guide edge 176 restricts movement of upper blade
74 perpendicular to lower blade edge 118.

[0046] The engagement of guide surface 214 against
guide edge 176 guides movement of upper blade 74
parallel to blade edge 118 of lower blade 54. This en-
gagement maintains a consistent blade gap 220 between
parallel upper and lower blade edges 210, 118 as upper
blade 74 reciprocates with respect to lower blade 54.
Blade gap 220 refers to a forward-rearward offset of the
blade edges 118, 210, and not a vertical separation.
Upper blade teeth 206 are immediately adjacent or prox-
imate lower blade teeth 114 to perform a shearing func-
tion. Guide 250 serves at least the purposes of maintain-
ing a constantblade gap 220, and tongue 294 fixes spring
base 132 with respect to lower blade 54.

[0047] Feet 218 protrude from upper blade main body
202. Feet 218 straddle guide base 153 and are disposed
on body 110 of lower blade 54 when blade assembly 50 is
fully assembled. Feet 218 create a vertical gap between
upper and lower blades 74, 54. The distance between
feet 218 provides sufficient room for upper blade 74 to
reciprocate with respect to lower blade 54 and guide 250
without feet 218 hitting guide base 153. Upper blade body
202 comprises a pair of holes 222 for coupling upper
blade 74 with yoke 78.

[0048] Yoke78isdisposedabove upperblade 74 (from
the perspective of Fig. 11). Pegs 96 protrude from lower
surface 98 of yoke 78 and are inserted into holes 222 in
main body 202 of upper blade 74 to couple yoke 78 to
upper blade 74. Yoke 78 comprises receiver 232 that
couples with eccentric drive 40 of drive mechanism 22.
Yoke 78 also comprises channels or grooves 236 on
opposite sides of the receiver 232.

[0049] Channels 236 comprise hole 86 through which
free ends 144 of spring arms 136 extend. Free ends 144
apply a downward (from the perspective of Fig. 11) bias-
ing force on upper blade 74.

[0050] Yoke 78 converts motion of drive mechanism 22
into reciprocation of upper blade 74 with respect to lower
blade 54. This reciprocation cuts hair between teeth 114,
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206 of lower and upper blades 54, 74. In one or more
alternate embodiments, free ends 144 are coupled to
upper blade 74 rather than the yoke 78.

[0051] Turning to Figs. 12-13, fixed ends 140 are dis-
posed within respective channels 274 of guide 250.
Channels 274 comprise channel arcs 278, around which
fixed ends 140 are disposed, upper channel 286, against
which spring arms 136 are disposed, lower channel 282,
against which securing arms 148 of spring 58 are dis-
posed, and channel sidewalls 290, which secure spring
58 laterally within channel 274. Spring base 132 is biased
against tongue 294, both securing spring 58 against
guide 250 and biasing free ends 144 of spring 58 against
upper surface 90 of upper blade 74.

[0052] Guide 250 comprises center body member 266
between a pair of side members 270. Guide 250 is
coupled to lower blade 54 via fasteners extending
through holes 254. Guide 250 is coupled to lower housing
20 with a screw (not shown) that passes through lower
housing 20 and hole 258, the screw having threads that
engage the inner surface of hole 258. Tongue 294 pro-
trudes from guide 250 towards yoke 78 when blade
assembly 50 is fully assembled.

[0053] In one embodiment, blade assembly 50 is as-
sembled by stacking spring 58, guide 62, washer 66,
upperblade 74, guide 250 and yoke 78 on lower blade 54,
and extending guide fasteners 82 through slots 182, 172
of washer 66 and guide 62 and threading guide fasteners
82 into threaded holes 126 in lower blade 54. Spring 58
applies a downward biasing force (from the perspective
of Fig. 11) on upper blade 74. This biasing force of spring
58 sandwiches guide 62 between upper blade 74 and
lower blade 54. Spring 58 functions as a tension spring
because free ends 144 exert the tension of arms 136
against upper blade 74.

[0054] The placement of guide fasteners 82 in slots
182, 172 defines a range of positions of guide 62 with
respect to lower blade 54, and therefore a range of widths
for blade gap 220. Guide 62 may be moved toward lower
blade edge 118 until one of guide fasteners 82 is disposed
against an end of slot 182 or 172 in which it is positioned,
at which point guide 62 is prevented by guide fastener 82
from moving further. It is possible for one fastener 82 to
define the limit of forward adjustability and the other
fastener 82 to define the limit of rearward adjustability.
The position of guide 62 with respect to lower blade 54
(and therefore blade gap 220) can be adjusted by loosen-
ing guide fasteners 82, moving guide 62 within the range
of positions, and tightening guide fasteners 82 when
guide 62 is in a desired position and a desired blade
gap 220 is achieved.

[0055] The position of guide 62 corresponds to or
defines the width of blade gap 220 because guide 62
is fixed with respect to lower blade 54, and upper blade 74
reciprocates along guide edge 176. When guide 62 is
adjusted to the forward limit in the range of positions,
blade gap 220 is minimized and when guide 62 is ad-
justed to the rear limit in the range of positions, blade gap
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220 is maximized. Blade gap 220 determines the length
to which the hair cutting apparatus 10 will cut hair; the
smaller blade gap 220 is, the shorter the length to which
the hair will be cut.

[0056] When assembled and adjusted to a desired
blade gap 220, blade assembly 50 is attached to housing
14 via housing fasteners. When blade assembly 50 is
aligned with the mounting holes on housing 14 so that
housing fasteners can be threaded into housing 14, ec-
centric drive 40 protrudes within receiver 232. When
motor 18 is engaged, eccentric drive 40 rotates around
axis of rotation 36. Orbital movement of eccentric drive 40
is converted into reciprocating movement of yoke 78 and
upper blade 74 with respect to lower blade 54, which is
held stationary with respect to housing 14 by fasteners
threaded through holes 126 that couple lower blade to
housing 14.

[0057] When yoke 78 and upper blade 74 reciprocate
with respect to lower blade 54, spring base 132 is fixed
with respect to lower blade 54. Fixed ends 140 of spring
arms 136 remain substantially fixed with respect to lower
blade 54 by virtue of being coupled to guide 250.
[0058] Spring arms 136 are of sufficient length to ac-
commodate a range of reciprocating motion of upper
blade 74 and yoke 78 with respect to lower blade 54.
In various other embodiments, spring 58 requires com-
pliance coils in the base or arms to accommodate some
of the reciprocating motion. According to various embo-
diments consistent with the present disclosure, on the
other hand, no compliance coils in spring base 132 or in
spring arms 136 are required to accommodate recipro-
cation of upper blade 74 with respect to lower blade 54.
[0059] Thus, the disclosure provides, among other
things, a blade assembly having an entrapped spring
to hold the upper and lower blades in an operational
condition and an adjustable guide member for adjusting
the blade gap while the upperand lower blades are heldin
the operational condition. Various features and advan-
tages of the disclosure are set forth in the following
claims.

[0060] Itshould be understood thatthe figuresillustrate
the exemplary embodiments in detail, and it should be
understood that the present application is not limited to
the details or methodology set forth in the description or
illustrated in the figures. It should also be understood that
the terminology is for the purpose of description only and
should not be regarded as limiting.

[0061] Further modifications and alternative embodi-
ments of various aspects of the disclosure will be appar-
ent to those skilled in the art in view of this description.
Accordingly, this description is to be construed as illus-
trative only. The construction and arrangements, shown
in the various exemplary embodiments, are illustrative
only. Although only a few embodiments have been de-
scribed in detail in this disclosure, many modifications are
possible (e.g., variations in sizes, dimensions, structures,
shapes and proportions of the various elements, values
of parameters, mounting arrangements, use of materials,
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colors, orientations, etc.) without materially departing
from the novel teachings and advantages of the subject
matter described herein. Some elements shown as in-
tegrally formed may be constructed of multiple parts or
elements, the position of elements may be reversed or
otherwise varied, and the nature or number of discrete
elements or positions may be altered or varied. Other
substitutions, modifications, changes and omissions
may also be made in the design, operating conditions
and arrangement of the various exemplary embodiments
without departing from the scope of the present disclo-
sure.

[0062] While the current application recites particular
combinations of features in the claims appended hereto,
various embodiments of the disclosure relate to any
combination of any of the features described herein
whether or not such combination is currently claimed,
and any such combination of features may be claimed in
this or future applications. Any of the features, elements,
or components of any of the exemplary embodiments
discussed above may be used alone or in combination
with any of the features, elements, or components of any
of the other embodiments discussed above.

[0063] Invarious exemplary embodiments, the relative
dimensions, including angles, lengths and radii, as
shown in the Figures are to scale. Actual measurements
of the Figures will disclose relative dimensions, angles
and proportions of the various exemplary embodiments.
Various exemplary embodiments extend to various
ranges around the absolute and relative dimensions,
angles and proportions that may be determined from
the Figures. Various exemplary embodiments include
any combination of one or more relative dimensions or
angles that may be determined from the Figures. Further,
actual dimensions not expressly set outin this description
can be determined by using the ratios of dimensions
measured in the Figures in combination with the express
dimensions set out in this description.

[0064] The following clauses (not claims) provide
further examples of the invention:

1. A blade assembly for a hair cutting apparatus
comprising:

a first blade having teeth extending along a first
blade edge;

a second blade having teeth extending along a
second blade edge parallel to the first blade
edge, a distance between the first blade edge
and the second blade edge defining a blade gap;
a yoke coupled to the second blade, the yoke
converting motion of a drive into reciprocation of
the second blade relative to the first blade;

a spring comprising:

a free end;
a spring arm extending from the free end,
the spring arm biasing the second blade
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towards the first blade;

an arcuate-shaped fixed end extending
from the spring arm; and

a securing arm extending from the fixed
end; and

a retainer comprising an arch that interfaces
against the spring to trap the spring towards
the first blade.

2. The blade assembly of 1, wherein the retainer has
a second arch that interfaces against the spring to
trap the spring towards the first blade.

3. The blade assembly of 1, the retainer comprising a
guide base and a cross portion, wherein the guide
base is selectively fastened to the first blade, and the
guide base and the cross portion form a T-shape.

4. The blade assembly of 3, wherein the second
blade reciprocates relative to the cross portion.

5. The blade assembly of 3, wherein in response to
moving the retainer relative to the first blade, the
second blade moves relative to the first blade.

6. The blade assembly of 3, wherein the second
blade comprises a pair of feet, and the guide base
extends between the pair of feet.

7. The blade assembly of 6, wherein in response to
the second blade reciprocating relative to the cross
portion of the retainer, the pair of feet slide along a
portion of the first blade.

8. The blade assembly of 3, wherein the guide base
is selectively fastened to the first blade.

9. The blade assembly of 3, wherein the cross portion
is sandwiched between the first blade and the sec-
ond blade.

10. The blade assembly of 1, wherein the spring arm
and the second blade reciprocate relative to the first
blade.

11. The blade assembly of 1, wherein the spring arm
is coupled to one of the yoke or the second blade.

12. A blade assembly for a hair cutting apparatus
comprising:

a first blade having teeth extending along a first
blade edge;

a second blade having teeth extending along a
second blade edge parallel to the first blade
edge, a distance between the first blade edge
and the second blade edge defining a blade gap;
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10

a yoke coupled to the second blade, the yoke
reciprocates the second blade relative to the first
blade;

a spring comprising:

a plurality of free ends;

a spring arm for each of the plurality of free
ends, each spring arm extending from the
respective free end, at least one of the
spring arms biasing the second blade to-
wards the first blade;

an arcuate-shaped fixed end extending
from each spring arm;

a securing arm extending from each fixed
end; and

a U-shaped spring base that extends be-
tween the securing arms; and

aretainer defining a plurality of arches that inter-
face against the spring to trap the spring against
the first blade.

13. The blade assembly of 12, the retainer compris-
ing a tongue that interfaces against the spring base,
the tongue protruding from the retainer towards the
yoke.

14. The blade assembly of 12, the retainer compris-
ing a guide base and a cross portion, wherein the
guide base is selectively fastened to the first blade,
and the guide base and the cross portion form a T-
shape.

15. The blade assembly of 14, the second blade
comprising a pair of feet, the guide base extends
between the pair of feet, wherein in response to the
second blade reciprocating relative to the cross por-
tion of the retainer, the pair of feet slide along a
portion of the first blade.

16. The blade assembly of 15, wherein the guide
base is selectively fastened to the first blade.

17. The blade assembly of 12, wherein the spring
arm and the second blade reciprocate relative to the
first blade.

18. A blade assembly for a hair cutting apparatus
comprising:

a first blade having teeth extending along a first
blade edge;

a second blade having teeth extending along a
second blade edge parallel to the first blade
edge, a distance between the first blade edge
and the second blade edge defining a blade gap;
a yoke coupled to the second blade, the yoke
reciprocates the second blade relative to the first
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blade;
a spring comprising:

two free ends;

two spring arms extending from the two free
ends, the two spring arms biasing the sec-
ond blade towards the first blade;

two arcuate-shaped fixed ends extending
from the two spring arms;

two securing arms extending from the two
fixed ends; and

a U-shaped spring base that extends be-
tween the two securing arms; and

aretainer defining a plurality of arches that inter-
face against the spring to trap the spring against
the first blade.

19. The blade assembly of 18, the retainer compris-
ing a guide base and a cross portion, wherein the
guide base is selectively fastened to the first blade,
and the guide base and the cross portion form a T-
shape, the second blade comprising a pair of feet,
the guide base extends between the feet, wherein in
response to the second blade reciprocating relative
to the cross portion of the retainer, the feet slide along
a portion of the first blade.

20. The blade assembly of 18, wherein the two spring
arms reciprocate with the second blade relative to
the first blade.

Claims

A blade assembly for a hair cutting apparatus com-
prising:

a first blade having teeth extending along a first
blade edge;

a second blade having teeth extending along a
second blade edge parallel to the first blade
edge, a distance between the first blade edge
and the second blade edge defining a blade gap;
a yoke coupled to the second blade, the yoke
converting motion of a drive into reciprocation of
the second blade relative to the first blade;

a spring comprising:

a free end;

a spring arm extending from the free end,
the spring arm biasing the second blade
towards the first blade;

an arcuate-shaped fixed end extending
from the spring arm; and a securing arm
extending from the fixed end; and

a retainer comprising an arch that interfaces
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against the spring to trap the spring towards
the first blade.

The blade assembly of claim 1, wherein the retainer
has a second arch that interfaces against the spring
to trap the spring towards the first blade.

The blade assembly of claim 1, the retainer compris-
ing a guide base and a cross portion, wherein the
guide base is selectively fastened to the first blade,
and the guide base and the cross portion form a T-
shape.

The blade assembly of claim 3, wherein the second
blade reciprocates relative to the cross portion; or
wherein in response to moving the retainer relative to
thefirst blade, the second blade moves relative to the
first blade.

The blade assembly of claim 3, wherein the second
blade comprises a pair of feet, and the guide base
extends between the pair of feet; and optionally
wherein in response to the second blade reciprocat-
ing relative to the cross portion of the retainer, the
pair of feet slide along a portion of the first blade.

The blade assembly of claim 3, wherein the guide
base is selectively fastened to the first blade; or
wherein the cross portion is sandwiched between the
first blade and the second blade.

The blade assembly of claim 1, wherein the spring
arm is coupled to one of the yoke or the second
blade.

A blade assembly for a hair cutting apparatus com-
prising:

a first blade having teeth extending along a first
blade edge;

a second blade having teeth extending along a
second blade edge parallel to the first blade
edge, a distance between the first blade edge
and the second blade edge defining a blade gap;
a yoke coupled to the second blade, the yoke
reciprocates the second blade relative to the first
blade;

a spring comprising:

two free ends;

two spring arms extending from the two free
ends, the two spring arms biasing the sec-
ond blade towards the first blade;

two arcuate-shaped fixed ends extending
from the two spring arms; two securing arms
extending from the two fixed ends; and

a U-shaped spring base that extends be-
tween the two securing arms; and
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aretainer defining a plurality of arches that inter-
face against the spring to trap the spring against
the first blade.

The blade assembly of claim 8, the retainer compris-
ing a guide base and a cross portion, wherein the
guide base is selectively fastened to the first blade,
and the guide base and the cross portion form a T-
shape, the second blade comprising a pair of feet,
the guide base extends between the feet, wherein in
response to the second blade reciprocating relative
tothe cross portion of the retainer, the feet slide along
a portion of the first blade.

The blade assembly of claim 8, wherein the two
spring arms reciprocate with the second blade rela-
tive to the first blade.
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