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(54) Title: PIVOTING THUMB SUPPORT FOR POWER OPERATED ROTARY KNIFE

(57) Abstract: A thumbpiece or thumb support (400) positioned between a head assembly (300) and a handle assembly (200) of a
power operated rotary knife (100). The thumb support (400) includes a thumb supporting surface (454) to support a thumb of an op -
erator's hand during operation of the power operated rotary knife (100). The thumb support (400) composes a base portion (410) and
thumb supporting portion (450) including the thumb supporting surface (454). The thumb support (400) further includes an interface
assembly (480) between the thumb supporting portion (450) and the base portion (410) for relative pivotal movement between the
thumb supporting portion (450) and the base portion (410).
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TITLE: PIVOTING THUMB SUPPORT FOR POWER OPERATED RUTARY

KNIFE
TECHNICAL FIELD
10801} The present disclosure relates to a pivoting thumb support for a power operated
rotary knife.
BACKGROUND
1O00LY Power operated rotary knives are widely used in meat processing faciiities for

meat cutting and trimuming operations, Power operated rotary knives also have application in g
variety of other industries where cytting andfor trimming operations need to be performed
quickly snd with less effort than would be the case if traditfonal manual cutting or trimming fools
were ysed, e.5., Jong knives, scissors, nippers, ete. By way of example, power operated rotary
knives may be effectively utilized for such diverse tasks as taxidermy; cutting and trimming of
elastomeric or urethane foam for a variety of applications incloding vehicle seats; and tissue
removal or debriding i connection with medical/surgical procedures andfor tissue recovery from
a body of a human or animal donor.
19883} Power operated rotary knives typically include 2 hesd assembly and a handle
assembly. The handie assembly includes an elongated central core and 8 hand piece mounted on
the elongated central core. The hand piece includes a gripping surface to be grasped by an
eperator or user to manipulate the power operated rotary knife. The elongated central core

]

includes a distal end attachment structure for releasably securing the handie assembly to the hesd

100841 The head assembly Includes a rotary knife blade, a blade housing for rotatably
supporting the rotary knife blade and & frame body. Ata proximal end, the frame body inchudes

& miating attachment structure that receives the distal end attachment structure of the bandle
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sssembly to releasably securs the handle and head assemblies. At a distal end, the frame body
inchdes a mounting pedestal for detachably mounting the blade housing. The frame body also
defines a cavity to support a gear train for rotatably driving the rotary kaife blade. The frame

member suppotts the hand grip which is grasped by an operator and ssed 1o manipulate the

)

power operated rotary knife.

prrrrn,

HHGSE {n some prior rotary knives, a thumb support or thambpiece, offset from the
hand piece gripping surface, was positioned between the hand picce and the frame body to allow
an opesator to more easily manipulate and apply greater torque to the rotary kanife, Examples of
such a thumb support for a power operated rotary kaife are found in U8, Pat. No. 5,236,154 w0
Decker et al. and 3,400,511 to Decker, both assigned to the assignee of the present application,
Both 118, Pat. No. 5,236,134 to Diecker et al. and 5,400,511 to Decker are inporporated herein in
their respective entiroties by reference. Such prior thumb supports inchided a base portion and
thumb supporting portion extending at an angle ftom the base portion. The base portion defined
a cylindrics! ring that was mounted o an annular boss of the head assembly. The thumb
supporting portion included a thumb contacting surface which received the opevator’s thunb.

When the rotary knife was assembled, typically the base portion of the thumb support was

&

sandwiched or constrained between the handle assembly and the head assembiy.
100661 Sech prior thumb supports were unitary, that is, the base portion and the thumb

supporting portion were fabricated of a single piece of material. As such, the thumb supporting
portion was permanenily fxed with respeot to the base portion, Onee the base portion was
positioned on the annular boss of the head assembly in 8 specific position, the orientation of the

thamb supporting portion, Including the angle and location of the thumb contacting surface, was

3

similarfy fixed with respect to gripping surface of the hand piece.
89671 Such a configuration may be problematic when right-haaded and left-handed
£ o) £

operators used the same power operated rotary knife. As used herein, 3 right-handed eperator is

Eaw]
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an operator who grips and wields a power operated rotary Xnife with his or her right hand, while
a lefi-handed operator is an operator who grips and wields the power operated rotary knife with
his or her left hand. In some prior thumb supports, a thumb support for a right-handed operator

X,

would have a thumb contacting surface extending to the left (when viewed from above the power

s

operated rotary knife) with respect to & longitudinal axis of the handle assembly, while a thumb
support for o lef-handed operator would have a thumb contacting surface extending to the right
{when viewed frors above the power operated rotary kaife) with respect to the handle assemb ty
fongitudinal axis. Thus, a thumb support appropriate for a right-handed operator would got be
suitable for a lefi-handed operator and vice versa.

10008 Certain prior thumb supports could be rotated between different rotational
positions on the anmular boss of the head assembly to change the position of the thumb suppont
frenn lefi-handed fo right-handed use. Howevss, rotating such thumb supports between different
rotational positions on the annular hoss required disassembly of the handie assembly from the
head assembly, resulting in downtine for the power operated rotary knife and the operator.
180801 Frior thumb suppotts, while useful, were lacking in cerain respects, ineluding the
ability to change the position of the thumb contact surface for use by, Tor example, right-handed
and fefi-handed operators or by operators who had differing hand sizes ov configurations.
Further, an operator using a rotary knife, may wish to change the orientation of his or her thumb
with respect to gripping surface of the hand plece depending on the panicular cut or trimming
process being performed with the rotary kaife, the amount of torque the operator wishes to apply,
or to simply change the position of his or her thumb to mitigate hand fatigue. Prior thumb
supports did not permit the operator to change the relative position of the thumb supporting
portion with respect to the base portion 50 as to permit changing the orientation of the thumb
supporting surface with respect to gripping surface of the hand plece. Thus, what would be

X

needed is a thumb support for a power operated rotary knife which provides relative pivoting
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adiustment of the thumb supporting portion of the thumb support wita respect 10 the base portion

so as to permit changing the orientation of the thumb supporting surface with respect to the

gripping surface of the hand plece without the need for mbly of the handle and head
assemblies.

SUMMARY

1BG1H In one aspect, the present disclosure relates to & thumb support positioned
between a head assembly and & handle assembly of a power operated rotary knife, the thumb
suppert inchsding a thumb supporting surface 1o support a thumb of an operator’s s hand during
opesation of the power operated rotary knife. The thumb support comprises a base portion, a
thurh supporsing portion inchuding the thumb supporting surface, and sn interface assembly
hetween the thumb supporting portion and base portion for relative pivotal movement between
the thumb supporting portion and the hase portion, the base portion including an n annular ving and

upper interface portion, the asnular ving including an inner peripheral surface defining 2

cylindrical throughbore having a central longitudinal axis, the thumb sapporting portion
incloding the thumb supporting surface and a fower interface portion, the interface assemibly
including a pivoting coupiing between the upper inferface portion of the base portion and the
fower interface portion of the thunb supporting portion, a pivot axis of the pivoting coupling
being transverse to and intersecting the central longhiudingl axis of the oylindrical throug shbore of

the base portion annular ring.

19611}

S

sclosure related 1o 2 combination comprising a
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in another aspect,
power operated rotary kaife and a thumb support including a thumb supporting surface to
support & thumb of an operator’s hand during operation of the power operated rotary kaife blade.
The combination somprises the power operated rotary knife and the thumb support. The power
operated rotary kuife comprises a head asserily and a handle assembly, the head assembly

including & frame body having an annular buss extending proximally from the frame body, the

e
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handle assembly including a hand piece having an outer gripping surface to be grasped by a user

to manipulate the power operated rotary kanife. The thumb support comprises a base portion, a
¢humb supporting postion including the thumb supporting surface, and an interface assembly
hetween the thumb supporting portion and base portion for relative pivotal movement between
the thumb supporting portion and the base portion, the base portion including an annular ving and
an upper interface portion, the asnular ring including an lnner peripheral surface defining a
cylindrical throughibore having a central longitudinal axis, the Inner peripheral surface supported
on the annudar boss of the head assembly frame body, the thurb supporting portion including the
thumb sepporting surface and 3 Jower interface portion, the thumb supporting surface being

offset from the gripping surface of the handle assembly hand piecs, the interface assembly

£

including 2 pivoting coupling between the upper interface portion of the base portion and the
lower interface portion of the thumb supporting portion, a pivot axis of the pivoting coupling
belng transverse 1o and intersecting she central longitadinal axis of the cylindrical throughbore of
the base portiog annular ring,

BRIEF DESCRIFTION OF THE DRAWINGS

G612} The foregoing and other features and advantages of the present disclosure will

vy

becowie apparent to one skilled in the art to which the present disclosure relates upon
consideration of the following description of the disclosure with reference 1o the accompanying
drawings, wherein like reference numerals, unless otherwise described refer to like parts
throughout the deawings and in which:

18613} Figure 1 is a schematic top front perspective view of a power operated rotary
kaife including & handle assembly, & head assembly and an pivoting thumb support of the present

disciosure, wherein the pivoting thumb support is positioned on the head assembly at a rotational

position suitable for a right-handed operator of the er operated rotary kaife;

T
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16014 Figure 2 is & schematic rear elevation view of the power uperated rotary kuife of
Figues 1}

&S

a schematic top plan view of the power operated rofary kaife of Figure

Worrid
14
s

%
jors
o
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proy

i;
08is Figure 4 is 8 schematic bottom plan view of the power operated rotary Knife of
& ; & ¥ R

Figure 1

NG Figure § §

a schematic side slevation view of the power operated rotary knife of

m

Figure 1 as seen from a plane indicated by the Hne 3-3 in Figuwe 3;

{BO1E] Figure 6 i5 a schematic longitudinal section view of the power operated rotary
knife of Figure 1 as scen from a plane indicated by the line 6-6 in Figare 3

DI Figure 7 is a schematic exploded front pevspective view of the power operated
rotary knife of Figure 13

18024} Figure § is a schematic exploded rear perspective view of the power operated
rotary kaife of Figure Iy

10821 Figure 9 is a schematic botiom rear perspeative view of the thumb support of the
power operated rotary knife of Figare 1;

16822} Figare 10 s & schematic rear elevation view of the thumb support of Figure % in
disassembied conditiony

{80231 Figure 11 is a schematic front elevation view of the thumb support of Figure 9 in

disassembled condition;

108241 Figure 12 is a schematic longitudinal section view of the thunib support of Figure
G in disassembled condition as scen from a plane indicated by line 12-12 in Figure 1

£
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is a schematic iongitudinal section view of the thumb sappaort of B

Lo

(0025

Figure |3

bererd

b3

9 in assembied condition, incinding a blasing member interposed between a base portion and &
thumb supporting portion of the thumb support
160261 Figure 14 is 2 schematic section view of the thumb support of Figure 9 as seen

from & plane indicated by the line 14-14 n Figore 13

188273 Figure 15 is a schematic top plan view of the power operated rotary knife of
e Ty < iy Brg
Figure | wherein the pivoting thumb support is positioned on the head assembly at s rotational

position suitable for a lefi-handed sperator of the power opersted rotary knifer

10028] Figure 16 is a schematic top plan perspective view of the power operated rotary
kaide of Figure 1, the pivoting themb support positioned on the head assembly at an upright

rotational position, a thumb supporting portion of the thumb suppost pivoted to a

o

sounterciockwise position with respect to a base portion suitable for a right-handed operator of

180281 Figare 17 fs a Iy 3 schematic top plan view of the power operated rotary knife of
Figure 1, the pivoting thumb support positioned on the head assembly at an upright rota ational
position, the thunth supporting portion of the thumb support pivoted © a clockwise position with

respect 1 & base portion sultable for a lefi-handed operator of the power operated rotary knife.

DETAILED DESCRIPTION

rreren

8838} The present disclosure refates 1o a power operated rotary knife including an
pivoting thumb support inchuding a thurab support that may be advantagenusly pivote od with
respect to a stationary base portion to provide a plurality of thumb supporting orfentations,
including orlentations suitable for lefl-handed and right-handed use of the power operated rotavy
knife, without the nesd for disassembly of the power operated rotary knife.

~

8631} Turning fo the drawings, Figures 1.8 and 13-15 schematically iilostrate an

s,

e

exemplary embodiment of a power operated rotary kaife 100 of the present disclosure. The

|
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power operated rotary knife 100 includes a handle assembly 200 and a head assembly 360
redeasably affined to the handle assembly. The power operated rotary knife 100 includes a
thembpiece or thusmb support 400 (best seen in Figures 9-12) of the present disclosure disposed
between the handle assembly 200 and the head assembly 300, A grease cup assembly 500 §s also

disposed hetween the kandle assembly 200 and the head assembly 300, adjacenttoand ina

forward direction ¥ (Figures 3 and 4) from the thumb support 400,
13832} HEAD ASSEMELY 300
100331 As can best be seen in Figures 1, 3, 7 and &, the head assembly 300 includes &

frame housing or frame body 319, a clamping assembiy 330, a blade housing 390 and a rotary
£ . g
knife blade 380, The rotary knife blads 388 is supported for rotation about an axis of rotation R

{Figures 2, 5 and ) by the blade housing 390. The blade housing 390 defines a rotationsl plane

"}1

RE (Figures 5 and 6) of the rotary knife blade 380, The blade housing 390, in turn, is releasably

affixed o the frame body 310 by a clamp 332 of the clamp assembly 330, As is best szen in

Figures 6-8, the frame body 310 siso supports a drive mechanism 600 of the power operated
g 3 P

o

rotary knife 100, In one exemplary embodiment, the Sans body

"

includes & longiladinally

v}
L
s
foved
ot
=3
£
v

extersling, central throughbore 312 which supports & gear frain 602 of the drive mechanism 600,

‘g

Specifically, the gear train 602 includes a pinion gear 804 and an Input shaft of the pinion gear
$04 iz supporied for rotation within a eylindrical bushing 610 positioned within a front portion
314 of the throughbore 312, The pinfon gear 604 is precisely positioned and oviented by the

frame body 310 such that a gear head 606 of the pinfon gear meshes with a set of gear teeth 382

of the rotary kaife Slade 380 to rotate the knife blade 380 within the blade housing 380,

160341 FRAME BODY 316

186351 The frame body 310 includes a forward or distal blade housing support region 320
and & rearward snnular boss 350, The forward blade support region 328 includes a pair of
outwardly extending arcuate arms 322 which define & blade housing mounting region 324 for
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rsceiving an drcuate mounting section 392 of the blade housing 390 and & clamping recelving
region 326 for recsiving the proximal wall of the clamp 332 of the clamping assembly 330, The

clamp 332 {s secured to the frame body 310 by a pair a threaded fastensrs 334 that extend

3,

throush respective oncniaes In the arcuate arms 3232 of the frame body 318, The arcuale

b=g X & x "

mounting section 392 of the blade housing 350 is sundwiched between the forward blade housing

3

support region 320 and the clamyp 332 o releasably secure the blade housing 390 to the frame

&

body 316, The clamp assembly 330 flrther includes & stecling assembly 340 which may be

depressed by the operatar during operation of the power operated rotary knife 100 for steeling

the rotary knife blade 38%0

K g

In one exemplary embodiment, the rearward anmular boss 358 of the frame body

#0936

Jrerers,
rrrri

314 includes an inner surface 362 defining g rear portion 316 of the central throughbore 312,

-

The rear portion 316 of the centeal throughbore includes a threaded section 318, A frame tube

s

{not shown) threads into and is permanently affixed to the threaded section 318 of the reavward
annular boss 330, The frame tube {not shown) extends rearwardly though a central throughbore

227 of a hand plece 211 of the handle assembly 300 and includes o threaded proximal end

section. An outer surface 366 of the rearward annular boss |

.}
Ll
Lh
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o r
.',‘ﬁ
E:.-
[ 4%
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proxima! region 352; b) a middls vegion 354; and ¢} a distal region 356, The proximal region
352 includes a pair of exterior grooves on the outer surface 366 that receives a pair of sealing

wenthers 506 of the grease cup sssembly 500, The middie regim

[
L
'J“I
ﬁ
&
e
=
[
j
£
b=}
T
o
:‘;
R
<
e,

raised spHines 358 and iy sized to receive an annular ring 412 of a base portion 410 of the thumb
R p

support 440,

HO637] HANDLE ASSEMBLY 300
108038] As can best be seen in Figures § and 3-8, the bandle assombly 200 extends along a
iongituding! axis LA, The handle assembly 200 includes a hand piece 210 defining an exterior

gripping surface 212 adapied to be gripped by an operator of the power operated knife 100 when
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wishiing and manipulating the knife 100, The hand piece 218 includes the central throughbore
222 {Figure 6) defined by an inner surface 224 of the hand piece 210, The throaghbore 222 is
coaxial with the longitudinal axis LA and is aligned with the frame body throughbore 312
10038 The handie assembly 200 further includes a drive shafl latching assembly 280,
The shaft drive latching assembly 280 releasably secures a flexible shaft drive assembly {not
shown) of the drive mechanism 600 to the handle assembly 200 such that motive powsr may be

applied to rotate the pinion gear 604 within the throughbore 312 of the frame body 310 and

ya

thersby rotate the rotary knife biade 380, The shaft drive latching assembly 280 includes a

latching knob 282 secuved to a proximal end 220 of the hand piece 210 and 2 latching member
284 for releasably secuting & coupling of the shaft drive assembly to the handle assembly 200,
180403 The latching koob 282 of the drive shall latching assembly 280 threads onto the
threaded end section {not shown} of the frame tube {not shown) of the frame hody 310, When

the fatehing knoh 282 s threaded onto the threaded proximal end section of the frame tube, the

hand piece 210 is thereby sandwiched and secured to the rearward annulay boss 3530 of the frame

16041 ROTARY KNIFE BLADE 383 AND BLADE HOUSING 390
0421 The rotary knife blade 380 of the power operated rotary Rnife 100 includes the set

o

gear teoth 382 at one axial end of the blade 380 and & blade scction 384 at an opposite axial end
of the blade 380, The biade section terminates at 8 lower end at a culting edge 386, The blad
housing 399 includes an annular blade support section 394 that support the rotary knife blade

36 fur rotation about the central axis of rotation R and defines the rotational plane RP of the

blade, which Is substamislly orthogonal to the axis of rotation R,

{0843] DRIVE MECHANISM 600
19044} The drive mechanism 600 of the power operated rotary knife 100 includes a gear

rain 602 supported within the central throughbore 312 of the frame body 310, In one exemplary
B Y bt
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smbodiment, the gear train 602 includes the pinion gear 604. The input shaft 608 of the pinios
gear 604 is supported for rotation by the cylindrical bushing 610 positioned within the front
portion 314 of the throughbore 312, A drive coupling of a Hexible shaft drive transmission {not

shown) extends through the throughbore 222 of the hand picce 210 of the handle assembly and

‘T
¥

engages a female coupling 609 (Figure 2} defined by the pinion gear input shaft 508 to rotate the

%

pinjon gear 604. The gear head 606 of the pinion gear 604 operatively engages the set of gear

=3

H

feeth 382 of the rotary knife blade 38¢ to rotate the knife blade 38¢ within the blade housing 39

8451 THUME SUPPORT 400
18846} Cre sxemplary emibodintent of the thumb suppert or thumbpiece 400 of the

prosent disclosure includes the base portion 410 and the thumb supporting portion 430, The base

portion 410 includes the ansular ring 412 and an upper interface portion 420, An inner surface

I-.J

414 of the gnmudar ring 417

o<t

includes a cyviindrical throughbore 418 that defines a cengral
longitadinal axis CLA of the thumb support 400, The annular ring 412 is sized 1o be saugly
ceived on the middie region 354 of the rearward annular boss 330 of the frame body 310 when
the handle assermbly 200 is secured to the head assembly 300, When the thumb support 400 s
mounted on the rearward annular boss 350, the central longitudinal axis CLA of the dumb
support cylindrical throughbors 416 is substantially coincident with the handie asserbly
mgitudinal axis LA,
10847} A distal portion 415 of the inner surface 414 of the aunular ring 412 includes a
plurality of raised splines 418, The raised splines 418 of the annular ring 412 selectively interfus
with mating raised splines 358 of the middle region 354 of the rearward annular boss 350 such
that a rotational position of the thumb support 400 on the rearward annalar boss 350 of the frame
body 310 may he changed as desired. This can be seen by comparing, for example, Figures 3
and 15, In Figure 1, as viewed from above the power operated rotary knife 100, the thamt

support 480 is positioned rotationally on the rearward anmular boss 350 to the le§t of the handle

1}
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assembly longitudinal axis LA. This position of the thumb supporting surface 434 would be

suitable for right-handed use of the power operated rotary kaife 100. By contrast, in Figure 13,

as viewed from above, the power operated rotary knife 100, the thumb support 400 is positioned
rotationally on the rearward annuiar boss 350 to the right of the handle assevably tongitudinal

axis LA. This position of the thumb supporting surface 454 would be suitable for left-handed

use of the power operated rotary kaife 100,

10048] In one exemplary embodiment, the upper fnterface portion 420 of the base portion
414t includes an opening or socket 422, The socket 422 may be, inone ambodimeny, for

example, & keyway or keyed slot 424 that runs substantiagly parallel to the central longiudinal

axis CLA of the throughbore 416 of the annular ving 412.

{6049 The thumb supporting portion §53¢ includes a front end 450s, a back end 450,

by

and opposite side wals 450c. The thumh supporting portion 430 includss an upper surface 452

defining the thimb supporting surface 454, As best can be seen in Figures 3 and 15-17, the
thumb supporiing surface 434 is concave with respect to the handle assembly longitudinal axis
LA and is generally rectangular, extending between o forward edge 455 and a back edge 436 and
opposing sides 457, 458, A thuamb supporting axis TSA extends longitudinally and centrally
between the opposing sides 457, 438, The thumb supporting axis TSA is generally along a line
of aetion or divection of a thumb contacting surface of an operator’s thumb, as the operator

would position his or her thumb on the thumb supporting surface 454 of the thumb support 400

when operating the power operated rotary knife 100, As Is best seen in Figures T and 3, the

o,

thumb supporting surface 454 is offses radially and generally

x"é’

forwardly froms the gripping
surface 212 of the handle assembly hand piece 216, In the orientations of the thumb supporting
surface 454 shown in Figures 3 and 13, the thumb supporting axis TSA would be substantially
sarallel to the centra! longitudingl axis CLA of the throughbore 416 of the annular ving 412 and

substantially paraliel to the handio axis longitudinal axis LA.
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PRy

§O58 In one exemplary embodiment, the thumb supporting portion 458 further includes
pp B ¥
a lower interface portion 460, The lower interface portion 469 includes a generally rectanguiar,

raised pedsstal 464 extending downwardly from a lower surface 462 of the lower interface

sortion 460, Extending downwardly from the raised pedestal 464 of the lower interface portion

ieotion 471 In one exeniplary embodiment, the

)

466 of the thumb supporting portion 430 18 a pro

projeetion 470 includes a lower keyed portion 472, The lowered keyed portion 4712 of the

W

projection 470 is slitingly received within the keyway or keyed siot 424 ¢

ey
ot
jor

he socket 422 of the
upper imterface portion 420 of the base portion 410. The lower keysd portion 472 Is generally
suushroomed-shaped when viewed i oross section and includes a post 474 extending
downwardly from the raised pedestal 464 and an enlarged head 476 at the end of the post 474,
The post 474 includes a radially extending skirt 475,

LRI As can be seen in Figures 13 and 14, the Interfit of the keyed postion 472 of the
thumbd supporting portion 450 into the keyway 424 of the upper interface portion 420 of the base
portion 4 10 mechanically couples the base portion 410 to the thumb support 400, The keyway
424 includes an entry portion 426 and 8 nesting portion 428 (Figure 12}, The keyed portion 472
of the thuumb supporting portion 430 resides in the nesting portion 428 of the keyway 424 upon

assembly of the thurnb supporting portion 450 (see Figures 12 and 13). In one exemplary

sy
e

embodiment, the post 474 of the keyed portion 472 has a slight interfersnce fit with the

%

cosresponding entry portion 426 of the keyvway 424. That is, a width of the post 474 {s stightly
N L b - - p -

arger than a comesponding width of the entry portion 426 of the keyway 424, while the width of

Yorsn

the nesting portion 428 of the keyway 424 {s slightly larger. In this way, the interference fit
hetween the post 474 of the keyed portion 472 and the corresponding entry portion 426 of the

keyway 424 prevents the thumb supporting portion 472 from sliding or falling out of the keyway

424 of the hase portion 410, while, at the same time, the larger width of the nesting portion 428
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of the keyway 424 allow easy pivoting of the post 474 within the nesting portion 428 of the
keyway 424,

0052 In one exemplary embodiment and as seen in Figures 12 and 14, a fexible biasing
member 495 is interposad between the keyed portion 472 of the profection 470 of the lower
interface portion 460 of the thumb supporting portion 450 and a lower surface 429 of the keyway
424 of the base portion 418, The biasing member 495 may be, in one exemplary embodiment, an
clastomeric or rubber pad which includes a stem 496 and a head 497, The head 497 of the

biasing member 493 is positioned beyween the enferged bead 476 of the projection 470 and the

3

3

tower surface 429 of the keyway 424 t stabilize and bias the thumb supporting portion 458 ina
counserclockwise direction COW, as shown in Flgure 13, The generally eylindrical stem 496 of
the biasing member 495 fits nto 8 oylindrical opening 466 of the padestal 464 to secure the
biasing member 495 in place with respect 1o the thumb supporting portion 430, The cylindrical
opening 466 is subsiantially centersd on the projection 470, Additionally, the skirt 475 of the

post 474 urges against the biasing member 495 1o mitigate movement of vibration of the hiasing

member 483 within the keyway 424,
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red, the projection 470 is
sizest to rotate or pivot ahout a pivot axis PA within the socket 422, As can best be seen in
Figure 13, the pivot axis PA extends through and is substantially centered about the cylindrical
opening 466 of the pedestal 464, In one exemplary smbodiment, the pivot axis PA of the
projection 470 is substantially orthogonal to and intersects the hasdle axis longitudinal axis LA
regardiess of the rotational portion of the annudar ring 412 of the base portion 410 on the middie
region 354 of the rearward anmular boss 356, The pivot axis PA of the projection 470 s also
substantially orthogonal ©o and interscots the central longitudinal axis CLA of the cylindrical

T

thronghbore 416, The thumb supporting portion 430 pivots about the ghvot axis PA with respect

o the base portion 410,
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{80544 Additionally, a suitable mechanism such as a detent mechanism 430 interposed
between the upper pivot arm 476 of the projection 470 permits the thumb supporting portion 458
¥ b Rk > &

to be moved in stepped Wtervals with respect to the base portion 410 about the pivotaxis PA. In
one exemplary embodiment, the detent mechanism 430 includes a scalloped front wall 432
defined by the upper interface portion 420 of the base portion 410, The scalloped front wall £
defines s multi-position detent 434, which, in one embodiment, defines five detent or pivat
positions of the thumb supporting portion 4530, The detent mechanism 430 further includes a
downwardly extending finger 478 of the thumb supporting portion 450, The finger 478, sdizcent

& front portion of the raised rectangular pedestal 464 of the thumb supporting portion 438

extends downwardly from the lower surface 462 and engages the multi-position detent 434, The

downwardly extending finger 478 selectively locks into one of the five positions of the muiti-

position detent 434 o define the relative pivotal position of the thumb supporting portion 450
with respect to the base portion 410, The operator may advantagecusly pivot the thumb
supporting portion 430 with respect to the base portion 414 1o selectively move between the five
gositions 436a ~ 436¢ of the mulli-position detent 434,

{BOS85]

bnoed

The detent mechanism 30 advantageously provides for a “HE, pivot and drop to
fock™ action between the thumb supporting portion 450 and the base portion 418, I the operator
deaires to move the thumb supporting portion 438 fron 2 locked condition in one detent position,
for example, detent position 436z to a locked condition in another delent position, for example,
detent position 436e (that is, 3 full swing of the thumb supporting portion 430 from al{Figure
16} to o2 {Figure 17)), holding the hand piece 210 of the powsr opevated rotary knife 100 with
one hand, he or she would [if} or pivos upwardly the front end 4502 of the thumb supporting
portion 450 with the other hand thereby raising the thumb support detent finger 478 upwardly

from its engagement with detent position 436a of the upper interface portion 428 of the base

portion 410, Recall that the head 497 of the blasing momber 495 urges apalost a lower surface

e
Ly
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477 (Figure 13) of the enlarged head 476 of the projection 470 therehy tending to rotating the
thusnls supporting portion 450 in the connterclockwise direction COW (Figure 13). The operator,
afler having lifted or pivoted upwardly {in a clockwise dirgction — as shown in Figurs 13) the
front end 450z of the thumb supporting portion 430 safficiently such that the detent finger 478
clears engagement with detent portion 436a, the opesator would then pivet or rotate the tumb
supporting portion 450 about the pivor axis PA such that the detent finger 478 i i vertical

alignment with desived detent position 4368, After slignment of the detens fnger 478 with the

desired detent position 436e, the operator then drops or releases the front end 450z of the thumb

""i

supporting position 450, The biasing member 495 urges the thumb supperting portion 430 to

pivot in the counterclockwise divection CCW (Figure 13) - and, thus, the detent finger 478 is

¥

pivoted into a locked condition with detent position 436e.

HEIG The detent mechanism 430 and the lower interface portion 460 of the thumb
supporting portion 430, including the socket 422 defining the keyway 424, and the vpper
interface portion 420 of the base portion 410, inchuding the projection 478 defining a lower
keyed portion 472, comprise the interface assembly 480 of the thumb support 404, The interface
ssembly 480 advantageousty provides for both a mechanical coupling or keyed engagement 490
and g pivoting coupling or pivot joint 482, The keyed engagement 450 {s defined by mating
engagement of the lower keved portion 472 of the projection 470 and a mating kevway or keyed
stot 424 of a sockst 422 which serves to mechanically secure the base portion 410 and the thumb
supporting portion 454, The pivot joint 482 is defined by the pivoting relationship between the
projection 470 of the thumb supporting portion 456 and the socket 422 of the base portion 41
Advantageonsly, the deteat wmechanism 430 imits and  increments the range of pivating
permitted between the thumb supporting portion 450 and the base portion 414,
{08587} Advantageously, because the thumb support 400 of the present disclosure

includes the interface assembly 48{ between the base portion 410 and the thumb supporting
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portion 450 that includes a pivoting coupling 482, the thumb supporting portion 430 may be
pivoted about the pivet axis PA. This piveting action causes the thumb support portion 430 10 be
piveted, as desired by the operator, with respect to the base portion 416, This 18 shown, for
example in Figores 16 and 17 wherein the thumb support 400 s rotationally positioned on the
rearward annolar boss 350 in an upright position. In Figure 16, the thumb supporting portion
450 i3 pivoted in a counterclockwise divection. A pivot angle o (Figure 14}, as viswed from
above the power operated rotary knife 100, is defined as the angle between the thumb supporting

oy

surface axis TSA and the handle axis longhudinal axis LA or alternatively, the angle between the
thumb supporting surface axis TSA and the central longitudinal axis CLA (Figures 12-14) of'the
evlindrical throughbors 416 of the base portion 414
{HGSR] in Figure 18, the pivot angle is a value labeled as pivot angle al, which would be
counterclockwise o negative angle when viewed from above. In the orientation of the thumb
support 400 as shown in Figure 16, the thumb supposting surface 454 of the thumb supporting
portion 450 would be suitable, for example, for right-handed use of the power operated rotary
kmite 160 by an operator. In one exeniplary embodiment, the pivot angle « has & maximum
value of approximately 30 degrees, which each of the five detent positions 436a, 438b, 436¢,
4364, 436¢ (Figure 14) boing spaced approximately 15 degrees apart.
NS in Pigure 17, again the thumb sepport 400 is rotationally positioned on the
rearward annular boss 350 i an upright position. The thumb supporting portion 450 s pivoted in
a clockwise direction o & pivot angle o2, In such an oricntation as shown in Figure 17, the
thumb supporting surface 454 of the thumb supporting portion 450 would be suitable, for
example, for lefi-handed use of the power operated rotary kuife 100 by an opevatos.
16068} In Figures 3 and 14, the pivot angle « of the thumb supporting surface 434 i3 zevo,

that is, the thamb supporting surface axis TSA and the handle assembly longitudinal axis LA is

substantially zere degrees. While the orientation of the thumb supporting surface 454 may be

g

|
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changed from right-handed to lefi-handed nse {as shown in Figures 3 and 15
rotational angle of mounting of the thumb support suoular ring 412 o the middie region 35 of
the rearward annular boss 350 of the frame body 310, such a rotation of the base portion 419
with regard o the annular boss 350 of the frame body 310 nocessarily requires disassembly of
the handle assembly 200 from the head assembly 300 and subsequent reassembly of the handle
assombly 200 and the Gead assembly 300, Such a disassembly and reassembly opevation i time

nsuming and reprosents unproductive tine for both the power operatad rotary knife 100 and

{8061] By advautageousiy utilizing the pivoting action of the thumb support 460 of the
present disclosurs, the power operated rotary knife 180 may quickly and easity be changed from
right-banded to left-harded use (Figures 16 and 17) in short order, Additionally, to the exient an
operator using the power operated rotary knife 100 wishes to change the orientation of his or ber
thurnb with respect to gripping surface 212 of the hand picee 2190 depending on the particuiay cut
of trimiming process beiag performed with the kaife 100, the amount of torque the operator
wishes to apply, or to simply change the position of his or her thumb to mitigate hand fatigue,
this may easily and guickly be done during use of the power operated rotary knife 100 using the
aforemantioned “1if, pivot and drop to lock™ movement of the thumb supporting portion 4536, with
minimal effort and downtime and o disassembly of the power operated rotary knife 100 required.
100682] As used herein, terms of orfentation andfor direction such as front, rear, forward,
rearward, distal, proximal, distally, proximally, upper, lower, inward, outward, inwardty,
outwardly, upwardly, dowawardly, horizontal, horizontally, vertieal, vertically, axial, radial,

fongitudinal, axially, radially, longitudinally, ete., are provided for convenience purposes and

et

relate gevnerally to the orientation shown {n the Figures and/or discussed in the Detailed
Description. Such orientation/divection terms are not intended to {imit the scope of the present

disclosure, this application, andfor the invention or inventipns described therein, andfor any of

i8
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the claims appended hereto. Further, as wsed herein, the terms comprise, comprises, and

=

comprising are taken to specify the presence of stated features, elements, integers, steps or
components, but do not preciude the presence or addition of one or more other features,
gloments, integers, steps of components.

063} What have been described above are examples of the present invention. {tis, of
course, not possible to deseribe every conceivable combination of components or methodologies
for purposes of describing the present fnvention, but one of ordinary skill in the art will
recognize that many further combinations end permutations of the present invention are possible.
Apcordingly, the present invention is intended to embrace all such alterations, modifications and

variations that f1l within the spirit and scope of the appended claims.

o
o
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CLAIMS
What is clalmed is:
i A thumb support positioned between & head assembly and a handle assembly of a

power operated votary kaife, the thumb support including a thumb supporting surface 10 support
a thumb of an operator’s hand during operation of the power operated rotary kaife, the thumb
support comprising: 2 base portion;  thumb supporting portion fncluding the thumb supporting
surface; and an interface assembly between the thumb supporting portion and base portion for

velative pivotal movement between the thumb supporting portion and the base portion, the base

portion including an arudar ring and sn upper interface portion, the snualar ring inchuding an

A=

inner peripheral surface defining a cylindrical throughbore having a central longitudinal axis, the

thumb supporting portion including the thumd supporting surface and & lower interface portion,

rob

he interface assembly including a pivoting coupling between the upper interface portion of the
base portion and the lower futerface portion of the thumb supporting portion, 2 pivot axis of the
pivoting cc:mpéing being transverse 1o and intersecting the central longitudinal axis of the
cylindrical throughbore of the base portion asinular ring.

2. The thumb support of claim 1 wherein the juterface assembly further tnchudes a
socket in one of the upper interface portion of the base portion and the lower interface portion of

the thumb supponting portion, a projection extending from the other of the upper interface

ortion of the base portion and the lower iiterface portion of the thumb supporting portion, the
k g B

projection sized to be received in the socket
3 The thumb support of claim 1 wherein the inner peripheral surface of the base

mechanism comprising a detent finger of the thumb supporting portion and a muld position

detery of the base portion, the mudtl position detent including & plurality of detent positions, the

b
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detent finger being received in a selected one of the plurality of detent positions to determy
pivot angle of the thumb supporting portion with respect to the base portion,

»

The thumb support of claim 4 wherein a blasing member is disposed tn the socker

L
ree,

and urges against the projection to bas a detent finger of the thamb supporting portion into
engagement with the selected one of the plurality of detent positions of the base portion,

. A combination of & power pperated rotary knife and a thumb support including a
thumb supporting surface 1o support & thumb of an operator’s hand during operation of the power
operated rotary knife blade, the combination comprising: the power operated rotary koife and
the thumb suppart, the power operated rotary Knife comprising a head assembly and a handle
aayembly, the head assembly including a frame body having an annular boss extending
proximalfy from the frame body, the handle assembly including a hand pisce having an outer

~ ¢ 3

gripning surface 1o be grasped by a user to manipulate the power operated rotary knife, the

0y 2

rising a base portion; a thumb supporting portion including the thumt

supporting surface, and ax interfsce assembly between the thumb supperting portion and base
portion for relative pivotal movement between the thumb supporting portion and the base
portion, the base portion Including an annular ving and an upper interface portion, the anmular

2

ring including an ihner peripheral surface defining a oylindrical throughbore having a central
ongitudinal axis, the inner peripheral surface supported on the annular boss of the head
assembly frame body, the thumb supporting portion including the thumb supporting surface and
a lower interface portion, the thumb supporting surface being offset from the geipping surface of
the handle assembly hand piece, the interface assembly including & pivoting coupling between
the upper interface portion of the base portion and the lower interface portion of the thumb

supposting postion, a pivot axis of the pivoting coupling being transverse o and intersecting the

centeal longitudinal axis of the cylindrical throughbore of the base portion anvwlar, and the cover

w

[V
ek
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further inchsdes an outer extension defining an opening aligned with the opening of the blade

wide notched region.

0

7. The combination of claim 6 wherein the interface assembly of the thumb suppost
further includes a socket in one of the upper interface portion of the base portion and the lower
interface portion of the thursb supporting portion, & projection extending from the other of the
spper interface portion of the base portion and the lower Interface postion of the thumb
supporting portion, the projection sized to be received in the socket.

&. The combination of claim 6 wherein the inner peripheral surface of the base
portion ansular ring of the thamb support includes a pluralisy of splines at a distal end of the
armmuiar ring.

g, The combination of claim & wherein the thumb support includes a detent
mechanism comprising a detent finger of the thumb supporting portion and a muly poesition
detent of the hase portion, the mulll position detent including » plurality of detent positions, the
detent finger heing received in a selected one of the plurality of detent positions to determiine a
pivot angle of the thumb supporting portion with respect to the base portio

e

13, The combination of claim 9 wherein a biasing member iz disposed in the socket

by

and srges against the projection to bias & detent finger of the thumb supporting portion into

i

engagenient with the selected one of the plurality of detent positions of the base portion.
é T’

22
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