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(57) ABSTRACT

A broadhead for mating with an arrow, includes a plurality of
blades shiftable between a retracted, in flight position and an
extended, penetrating position, each of the blades being rear-
wardly longitudinally translatable from the retracted, in tlight
position to the extended, penetrating position, each of the
blades residing at least 1n part 1n a respective blade recess
defined 1n a broadhead body when 1n the retracted, 1n flight
position, longitudinal translation of the plurality of blades
elfecting a camming of a blade cutting edge of each blade
outward relative to the broadhead body. A method of expand-
ing an expandable broadhead 1s also included.
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1
EXPANDABLE BROADHEAD

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

REFERENCE TO RELATED APPLICATTONS

[ This application] 7%is application is a Reissue application
of U.S. Pat. No. 6,910,979, filed Oct. 17, 2003 as Ser. No.
10/688,542, which is a Continuation-In-Part of application
Ser. No. 10/601,681, filed Jun. 23, 2003, now abandoned,
which 1s a Continuation-In-Part of application Ser. No.

10/233,341, filed Sep. 3, 2002, now U.S. Pat. No. 6,626,776,
which is incorporated herein by reference, which is a [Divi-

sional Application derived from]Division of U.S. patent

application Ser. No. 09/798,3578 filed Mar. 3, 2001, now U.S.
Pat. No. 6,517,434, which is incorporated herein by refer-

ence, which claims the benefit of U.S. Provisional Applica-
tion No. 60/188,683 filed Mar. 13, 2000, [all of which are]

which is incorporated herein by reference.

FIELD OF THE INVENTION

This 1invention relates generally to broadheads, which are
often referred to as broadhead arrowtips or arrowheads but
which, among users, are simply referred to as broadheads and
more specifically to an expanding broadhead which has an
inflight configuration and dimension with the blades retracted
and which, upon striking a target, expands the blades out-
wardly to result 1n a larger entrance opening in the target.

BACKGROUND OF THE INVENTION

The use of broadheads 1s well known 1n the bow hunting art
and various broadheads including both expanding and fixed
blade types are available. The function of the expanding blade
1s to provide a relatively small, inflight dimension with the
blades being outwardly moveable upon striking a target, to
expand the blades to an open position. The fixed blade main-
tains 1ts dimension during tlight and when entering the target.
The advantage of the small, intlight dimension of the expand-
ing broadhead 1s the trueness of tlight, which 1s available, as
cross winds will not affect the flight, as they are at to do with
a solid blade design. Typically, expanding prior art blades are
hinged to the broadhead body at a rearward blade edge. In the
retracted position, a portion of the forward blade edge 1s
presented to the target. Upon striking the target each blade
rotates outward about the hinge between about 90 and 180
degrees to the expanded position. What was the forward blade
edge becomes the rearward blade edge 1n the expanded posi-
tion. Such reaction and the sudden stopping of the blade 1n the
expanded position imparts significant strikes on both the
blades and on the hinge.

SUMMARY OF THE INVENTION

The blades of the broadhead embodying the imnvention dis-
closed herein relate to an expanding broadhead wherein the
blades are forced longitudinally rearwardly upon striking a
target and are slid within a capturing recess, either a slot or a
groove, and being held within the same by a transversely
extending or friction providing member positioned relative to
a mass reducing guide within the blade such as a slot. As the
blades are forced rearwardly, the rearmost ends of the same
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2

are shifted outwardly, either by a camming member config-
ured 1n the capturing recess or by a retaining member dis-
posed 1n a blade slot or both, to an expanded cutting position.

It 1s an object of the applicants’ invention to provide an
expanding broadhead wherein a multiple of blades are
arranged for sliding movement within an equal number of
passages through the broadhead body or multiple single
blades, preferably three, are provided in separate, arcuately
spaced recesses formed 1n the broadhead body such that the
blades, 1n either arrangement, provide an inflight, collapsed
position and, upon the broadhead striking a target, move
longitudinally rearwardly and are cammed or guided out-
wardly into an expanded, cutting position.

It 1s a further object of the applicants’ invention to provide
an expandable broadhead wherein a pair of blades are

arranged for sliding movement within a single passage
tormed through the body of the broadhead and the blades are

cach provided with a guide element such as a slot formed 1n
the blade, which slot 1n cooperation with a retaining member
allows for rearward movement and outward shifting of the
rear of the blades 1nto their expanded cutting position.

It 1s a further object of the applicants’ invention to provide
an expandable broadhead wherein the blades thereof are pro-
vided with a longitudinally extending slot of selected con-
figuration to assist 1n outward camming of the rear of the
blades as they are moved rearwardly upon striking a target.

It 1s a further object of the applicants’ invention to provide
an expandable broadhead wherein, preferably, three indi-
vidual blades are provided in arcuately spaced grooves or
slots formed 1n the broadhead body and are held and retained
therein allowed to move rearwardly upon the broadhead strik-
ing a target with guide means provided between each groove
or slot and a respective blade to allow for outward movement
of the rear end of the blade upon striking a target.

These and other objects and advantages of the applicants’
invention will more fully appear from a consideration of the
accompanying drawings and description.

The present mvention 1s a broadhead for mating with an
arrow and includes a plurality of blades shiftable between a
retracted, 1n tlight position and an extended, penetrating posi-
tion, each of the blades being rearwardly longitudinally trans-
latable from the retracted, in tlight position to the extended,
penetrating position, each of the blades residing at least in
part 1n a respective blade recess defined in a broadhead body
when 1n the retracted, in flight position, longitudinal transla-
tion of the plurality of blades effecting a camming of a blade
cutting edge of each blade outward relative to the broadhead
body. The present invention 1s further a method of expanding
an expandable broadhead.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front view of an expanding broadhead embody-
ing the concepts of the applicants’ imvention wherein the
broadhead 1s provided with a pair of blades;

FIG. 2 1s a front view of an expanding broadhead embody-
ing the concepts of the applicants’ imnvention wherein the
broadhead 1s provided with at least three accurately spaced
blades, 1t being understood that this number may be
increased:;

FIG. 3 1s an exploded view of the expanding broadhead
taken substantially along Line 3-3 of FIG. 1, with portions
thereol separated for ease of description;

FIG. 4 1s a view taken substantially along line 3-3 of FIG.
1 illustrating the expanding blades of the broadhead in their
inflight position;
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FIG. 5 1s a view similar to FIG. 4 1llustrating the expanding,
bladed of the broadhead 1n a partially expanded position;

FI1G. 6 1s a view similar to FIGS. 4 and 5 and illustrating the
expanding blades in their fully expanded position;

FI1G. 7 1s a view taken substantially along Line 7-7 of FIG.
2 showing a single blade of the multiple blade form of the
invention in inflight position;

FIG. 8 1s a view similar to FIG. 7 illustrating the expanding,
blade 1n a partially expanded position;

FIG. 9 1s a view similar to FIGS. 7 and 8 illustrating the
expanding blade 1n 1ts fully expanded position;

FI1G. 10 15 a side elevation view of the blade that 1s 1llus-
trated in FIGS. 2,7, 8, and 9;

FI1G. 11 1s a side view of the broadhead of FIG. 9 with a tip
blade;

FI1G. 12 1s a perspective view of a further embodiment of
the broadhead of the present invention in the extended, pen-
etrating position;

FIG. 13 1s a further respective view of the broadhead of
FIG. 12;

FIG. 14 1s an elevational view of the tip end of the broad-
head of FIG. 12;

FIG. 15 1s a perspective view of the broadhead of FIG. 12
in the retracted, intlight position;

FIG. 16 1s an end elevational view of the tip end of the
broadhead of FIG. 15;

FI1G. 17 1s a sectional view of a broadhead having a further
embodiment of the blade recess position;

FIG. 18 1s a sectional view of a broadhead depicting the
blade recess position of the broadhead of FIGS. 12-16;

FIG. 19 1s a sectional view of a broadhead having an
additional embodiment of the blade recess position;

FI1G. 20 1s a side elevational view of the broadhead depict-
ing another embodiment of the blade recess position; and

FI1G. 21 1s a side elevational view of a broadhead depicting
an even further embodiment of the blade recess position.

DETAILED DESCRIPTION OF THE DRAWINGS

As 1llustrated 1n the various views, the broadhead 10 of the
present invention may take a number of forms, which are
basically the same 1n their inventive concept. The first of the
forms, shown 1n FIGS. 1, 3, 4, 5, and 6 provides a pair of
blades which are mounted within a singular, longitudinally
extending passage which 1s formed entirely through the body
of the broadhead. The second of the forms, shown 1n FIGS. 2,
7, 8, 9, and 10 provides, preferably, three blades, spaced
arcuately about the body of the broadhead. In either form, the
blades are provided with means to retain at least the front end
of the blades within the passage or groove during movement
of the blades and are provided with a mass or weight reducing
blade guiding slot which guides and limits the movement
thereot as the blade 1s moved rearwardly and expanded out-
wardly when striking the target. Further embodiments are
depicted 1n FIGS. 11-15.

In the first form of the invention as 1llustrated in FIGS. 1, 3,
4,5, and 6, broadhead body 11 1s provided with a front, target
penetrating end 11a and a rear arrow shaft attachment end
11b. The body 11 1s provided with a longitudinally extending,
transverse passage 12 entirely therethrough with a pair of
blades 13, 14 mounted therein. The target penetrating end 11a
may take any of several known forms such as conical, faceted,
straight taper or razor insert tip blade 26, as depicted 1n FIG.
11.

The tip blade 26 of FIG. 11 1s disposed 1n a transverse slot
28 defined 1n the target penetrating end 20a. The tip blade 26
1s held 1n position by a pin 30 disposed 1n a bore 32 defined
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4

transversely through the penetrating end 20a. It could be held
in position by bonding, welding, or other suitable means. A
corresponding bore (not shown) 1s defined through the tip
blade 26 and 1s in registry with bore 32. The tip blade 26 has
a pair ol arcuate cutting edges 34 terminating 1n a leading
point 36. The cutting edges 34 extend radially outward from
the exterior margin of the penetrating end 20a.

In FIG. 3, one side 11¢ of body 11 has been broken away
from the remainder of the body 11 to 1llustrate the blades 13,
14 as they would be mounted therein. It should be appreciated
that the body 11 may actually be provided with a removable
side, such as 11c¢, which would be attachable to the remainder
of the body 11.

Each of the blades 13, 14 includes an outwardly directed
cutting surface 13a, 14a and a camming surface 13b, 14b,
opposite such cutting surface 13a, 14a with a locating cutout
or notch 13c, 14¢ formed at the rear of the camming surface
13b, 14b which will locate the blades 13, 14 for the inflight
position. Fach of the blades 13, 14 also includes a mass or
weight reducing, longitudinally extending slot 13d, 14d
which lies between surface 13a, 13b, 14a, 14b and, as 1s
shown, may be parallel to cutting surface 13a, 14a.

A firsttransversely positioned, blade locating and retaining
member 15, such as a pin or screw, extends entirely through
the body 11 and through slots 13d, 14d to retain the blades 13,
14 within the body passage 12. Apertures, not numbered,
receive such member 15. This member 15 allows longitudi-
nal, rearward movement of blades 13, 14 within passage 12
and allows the rear ends 131, 141 of the blades 13, 14 to
expand outwardly into the penetrating position but does not
allow the blades 13, 14 to be removed from passage 12 with-
out removal of the member 15.

A second transversely positioned pin or screw 16 extends
entirely through body 11 and passage 12 to provide a cam
which i1s received into cutout or notch 13c, 14c when the
blades 13, 14 are 1n their inflight or collapsed position and
which acts against camming surfaces 13b, 14b as the blades
13, 14 are forced rearwardly by abutment of their forward
ends 13e, 14¢ against a target to force the rear ends 131, 141 of
the blades 13, 14 outwardly into cutting position.

To hold the blades 13, 14 1n their infhight position, a notch
13g, 14¢g 1s formed in the camming edges 13b, 14b of the
blades 13, 14 adjacent the forward ends 13e¢, 14¢ thereof and
a blade retaining member, breakable or unbreakable, or a
friction member 17 1s recerved 1nto such notches 13¢g, 14¢ to
hold the blades 13, 14 1n collapsed position.

As 1llustrated, particularly in FIGS. 4 and 5, the forward
ends 13e, 14¢ of blades 13, 14 extend outwardly from the
radial dimension of the body 11 such that these ends 13¢, 14¢
will abut with the target upon the broadhead 10 striking the
same to force the blades 13, 14 rearwardly against cam pin 16
to cause the rear ends 131, 141 of the blades 13, 14 to move
into an expanded cutting position where their increased diam-
cter will enlarge the target opening to isure animal kall.

To hold the blades 1n their expanded position and prevent
their return, lugs 13h, 14h are provided on the camming
surfaces 13b, 14b. These lugs 13h, 14h will, when the blades
13, 14 are at their expanded position, lock against pin 16 to
prevent return of the blades 13, 14. However, the blades may
be so designed that upon retrieval of the arrow from the target,
the blades 13, 14 will be able to continue rotation about pin 135
such that the blades 13, 14 and their canning surfaces 13b, 14b
will be forwardly directed to prevent barbing of the broad-
head 10 with the wound area which 1s 1llegal 1n many states.

The use of this form of the broadhead 10 should be obvious
to anyone skilled 1n the art. The blades 13, 14 are placed in
their forwardmost position with the notches or cutouts 13c,
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14c¢ 1n registration with cam member 16. The holding member

17 1s then arranged within notches 13g, 14g to hold the blades
13, 14 in what has been termed an inflight position. Upon the
broadhead striking and penetrating a target, the broadhead 10
will enter the target and the forward ends 13e, 14e of the 5
blades 13, 14 will come 1nto contact with the target to force
the blades 13, 14 rearwardly and continued penetration will
continue such rearward blade movement. As the blades 13, 14
move rearwardly, the camming surface 13b, 14b, rniding
against the camming element 16 will force the rear ends 131, 10
141 outwardly to target cutting position to enlarge the pen-
etration aperture with the blades 13, 14 being prevented from
returning due to engagement of lug 13h, 14h with pin 16. The
holding member 17, if a non-reusable type 1s used, will nor-
mally be cut by the blade cutting surfaces 13a, 14a as member 15
17 1s driven rearwardly and, 11 not so cut, would be available
for nextuse of the broadhead 10. Removal of the blades 13, 14
from the target with the permitted continued movement
thereol has been explained.

This sequence of blade movement and expansion 1s illus- 20
trated 1n FIGS. 4, 5 and 6 with the exception of the continued
movement of the blades 13, 14 for removal from the target.

A second form of the ivention 1s sequentially shown 1n
FIGS. 7, 8, and 9 with a separate blade being illustrated 1n
FIG. 10. This form of the mnvention does not depart from the 25
scope of the invention 1llustrated and described hereinabove
but utilizes a different mechanical action to accomplish the
same results.

In this form of the invention a number of blades 22 may be,
preferably arcuately, spaced about a broadhead body 20, by 30
providing grooves 21 partially formed 1nto the body 20 with
means to retain the blades 22 1n such grooves 21 while per-
mitting rearward movement and resulting 1n outward expan-
s1on of the rear ends thereot as a result of striking and entering
a target to, again, enlarge the entry aperture formed in the 35
target. Although the blades 22 are illustrated as being in
alignment with the axis of the broadhead 10, it should be
obvious that the blades 22 may be arranged angularly there-
with without departing from the scope of the mmvention, as
discussed in greater detail with respect to FIGS. 12-15, below. 40

The broadhead 10 provides a longitudinally extending
body 20 having a forward, target penetrating end 20a with the
variations of shape as stated above and a rear arrow shaft
mounting end 20b. It should be understood that a number of
blades 12, preferably three, may be arcuately spaced on a 45
broadhead body 20 and the selected drawings 1llustrate only
one such blade and one groove 21 to receive the same.

Each of the blades 22 includes an exterior cutting surface
22¢ with an 1nner surface 22d that has no required, defined
shape other than to provide a first, closed or intlight, locking 50
notch 22e¢ adjacent the front end 22a thereof, a second,
expanded or cutting, locking lug 221, a flat rest surface 22¢g
adjacent the rear end 22b thereof and a second intlight holding
notch 22h at the end of the rest area, adjacent the rear end 22b.
Both notches 22¢, 22h may be utilized or a singular one may 55
be used.

In order to maintain the blades 22 1n the respective grooves
21 and permit longitudinal movement thereof, a weight or
mass reducing slot 23 1s formed transversely of the blades 22
and, 1n the form shown, this slot 23 1s, preferably, arcuately 60
formed such that as the blades 22 are moved rearwardly, they
will move in an arc guided and held by a retaining member 24.

It 1s understood that slot 23 can be any number of shapes,
including triangular and straight on a first side and curved on
a second side 65

To facilitate assembly of this form of the broadhead 10,

applicants provide a structure, which includes a second body

6

part 25. To receive this second body part 23, the primary body
20 provides an area of reduced cross section 20d along a
portion thereof and second body part 25 1s fitted thereon. The
frontal portion 25a of body part 25 provides an internal shoul-
der to receive blade retaining member 24. Retaining member
24 may, as 1n the form shown, constitute a split ring such that
it may be introduced into the slots 23 of the blades 22 to retain
the same while permitting movement thereof. Individual pins
or other elements, for retaining the individual blades could be
utilized and would provide the same attachment of blades to
body. A one-piece unit with similar retaiming means may be
used without departing from the scope of the invention.

With this slot 23, retaining member 24 relation, 1t should be
obvious that as the blades 22 are moved rearwardly, the blades
22 will move 1n accordance with the arcuate slot 23 to force
the rear end 22b outwardly from the body 20 into the entrance
hole enlarging position.

As 1llustrated, an open position locking member 25b,
which may take the form of a ring 1s provided on the second
body part 25 and as the blade 22 moves therepast, the afore-
said lug 221 will engage the same and prevent inward or return
movement of the blade 22 and hold the same 1n the open,
cutting position.

When the blades 22 are in the inflight position, the first
mentioned blade notch 22e 1s received about a lock member
22¢ that, again, may be in the form of a selected ring on body
20. This lock member 20e, notch 22e relation eliminates the
retainer 17 of the first form of the invention and 1s simply
another method for retaining the intlight position.

In the inflight position, the aforementioned rest surface 22b
will rest upon the open lock member 25b and the rearmost
notch 22h will lock against and to an additional, selected, ring
member 25¢. Lock can also be effected by the blade 22 being
in an interference, frictional fit 1n the body groove 21, the
tolerance between the width of the blade 22 and the width of
the body groove 21 being controlled such that the frictional fit
1s made. Rearward movement of the blade 22 will override the
lock and, as stated a single such lock may be utilized.

The function of this form of broadhead should be obvious
from the sequential motion Figures, namely, FIGS. 7,8 and 9.
The blades 22 will be within the body groove 21 with frontal
notch 22e engaging body ring 20¢ and rear notch 22h engag-
ing ring 25c¢. As the broadhead enters the target, the front end
22a of blade 22 will contact the target surface and continued

movement of the broadhead into the target will force the blade
22 rearwardly past all inflight lock elements to be guided by
the formed slot 23. Such movement will force the blade 22
rear end 22b 1nto radially outwardly expanded position.

A single blade encompassing the second form of the inven-
tion 1s 1llustrated i FIG. 10 bearing the same 1ndicia utilized
in describing the operational movement of the blade 22.

This form of the mnvention will also allow for continued
movement of the blades to prevent the atorementioned barb-
ing eifect.

The broadhead provided herein, of either form, accom-
plishes blade expansion through two related and relatively
simple mechanical arrangements, which eliminate the nor-
mally provided complex hinged expansion systems of the
prior art.

A Turther embodiment of the broadhead 10 of the present
invention 1s depicted in FIGS. 12-16. The broadhead 10 has
three extendable blades, but it 1s understood that more blades
may be employed. Consistent with the previous embodi-
ments, the blades are longitudinally translatable from a
retracted, inflight position to an extended penetrating posi-
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tion. The longitudinal translation of the blades effects cam-
ming of the blade cutting edge outward relative to a broad-
head body.

The broadhead 10 1s depicted without the tip or threads for
casily depicting the relationship of the blades and the broad-
head body.

The broadhead 10 has an elongate generally cylindrical
broadhead body 32. The body 32 1s preferably formed of solid
stock without a central longitudinal bore or the like. The body
32 has a tip end 34 and an opposed rear end 36, attachable to
an arrow shatt. It1s understood that the tip end 34 may include
any of the aforementioned tip structures. Additionally, it 1s
understood that the rear end 36 may be machined for joining,
with an arrow shalit, as previously noted. A longitudinal axis
extends centrally through the body 32, intersecting the very
tip of the tip end 34.

Three blade recesses 38 are defined 1n the broadhead body
32 and are equiangularly displaced around the longitudinal
ax1is 76. The blade recess 38 may be a slot or a groove, a slot
having two 1nlets and a groove having a single inlet with a
blind bottom. In the embodiment of FIGS. 12-16, the blade
recess 38 1s an oifset slot 40. Each of the offset slots 40 1s
parallel to the longitudinal axis 76 and displaced therefrom.
Each offset slot 40 has a first inlet 42 and a second inlet 44. A
bridge 46 extending between the inlets 42, 44, forms the inlets
42. 44.

A blade 50 1s disposed i each of the blade recesses 38. The
blades 50 are preferably similarly shaped having a generally
triangular shape. A first generally straight edge 1s the cutting
edge 52. The cutting edge 52 has a very sharp razor-type edge
defined thereon.

The second edge of each of the blades 50 1s a camming
edge 54. The camming edge 54 has a generally curved shape
with arelatively blunt margin. The camming edge 54 joins the
cutting edge 52 at a rearwardly disposed point 56 at respective
first ends thereof. An impact edge 38 forms the third side of
cach of the blades 50. The impact edge 58 15 disposed oppo-
site the point 56. The impact edge 38 joins a second end of the
respective cutting edge 52 and camming edge 34. The impact
edge 58 presents a relatively blunt edge margin.

Each of the blades 50 has a slot 60 defined therein. The slot
60 reduces the mass of the blade 50, acts as a means of
retaining the blade 50 to the body 32, and further acts to at
least assist 1n effecting a camming motion of the cutting edge
52 of the blade 50 during rearward longitudinal translation of
the blade 50.

The slot 60 in the embodiment of FIGS. 12-16 1s formed by
two edges. The first such edge is a straight edge 62 that runs
generally parallel to the cutting edge 52. The second edge 1s a
generally arcuate edge 64 that extends inward from the
straight edge 62, proximate the camming edge 54. As noted
above, other shapes of the slot 60 are within the scope of the
ivention.

A retaining member 66, preferably pin or screw, retains
cach blade 50 to the body 32. The pin 66 1s disposed 1n a bore
68 defined 1n the bridge 46. The pin 66 extends through the
slot 60 and terminates 1n a blind bore (not shown) defined 1n
the body 32 1n registry with the bore 68.

As depicted m FIGS. 15 and 16, an elastic restraint 70
extends around the body 32 and captures the camming edge
54 of the blades 50 proximate the intersection of the camming
edge 54 with the impact edge 58.

In operation, at impact with an object, the tip end 34 of the
broadhead 10 effects the first penetration of the object. The
impact edge 38 of each of the blades 50 next comes into
contact with the object. The impact edge 38 being relatively
blunt takes the force of impact with the object and com-
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mences driving the blades 50 longitudinally rearward. This
motion either cuts or breaks the restraint 70, freeing the
blades 50 to translate longitudinally rearward.

Such translation effects camming of the cutting edge 52
outward from the intlight, retracted position of FIGS. 15 and
16 to the extended, penetrating position of FIGS. 12-14. The
camming 1s elfected by the pin 66 bearing on the arcuate edge
64 of the slot 60 as well as the camming edge 54 of the blade
50 riding on the rearward margin of the ofiset slot 40.

There are many options available for forming the blade
recess 38 1n the body 32. In the depiction of FIG. 17, there are
three blade recesses 38 defined in the body 32. In this
instance, the blade recesses 38 are equiangularly, radially
displaced around the body 32. Each of the blade recesses 38
1s a groove 74. The groove 74 has a first inlet 42 and a blind
bottom 72.

The depiction of FIG. 18 1s of a broadhead 10 having a
blade recess position similar to that depicted in FIGS. 12-16.
Each of the blade recesses 38 1s an oflset slot 40 that runs
parallel to the longitudinal axis 76 of the body 32.

The depiction of FIG. 19 1s of a broadhead 10 1n which the
blade recesses 38 are grooves 74. In this case, the grooves 74
are oifset from the longitudinal axis 76. Each groove 74 has
two generally parallel, spaced apart side margins and a blind
bottom margin.

The depiction of FIG. 20 1s of another embodiment of the
blade recesses 38. In this case, each blade recess 38 1s a
groove 74. The groove 74 1s angled with respect to the longi-
tudinal axis 76 and at any point, crosses the longitudinal axis
76.

The depiction of FI1G. 21 1llustrates a further position of the
blade recesses 38. In this embodiment, each of the blade
recesses 38 1s a groove 74 defined 1n the body 32. The groove
74 has a blind bottom 72 and first inlet 42. In this case, each
of the grooves 74 1s angled with respect to the longitudinal
axis 76 and 1s ofiset from and does not cross the longitudinal
axis 76.

It will be obvious to those skilled in the art that other
embodiments in addition to the ones described herein are
indicated to be within the scope and breadth of the present
application. Accordingly, the applicant intends to be limited
only by the claims appended hereto.

What 1s claimed 1s:

[1. A broadhead for mating with an arrow, comprising:

a plurality of blades shiftable between a retracted, 1n flight
position and an extended, penetrating position, each of
the blades being rearwardly longitudinally translatable
from the retracted, 1n tlight position to the extended,
penetrating position, each of the blades residing at least
in part 1n a respective blade recess defined 1n a broad-
head body when 1n the retracted, in flight position, lon-
gitudinal translation of the plurality of blades effecting a
camming action of a blade cutting edge of each blade
outward relative to the broadhead body, the respective
blade recesses each being a slot having a first inlet and a
second inlet disposed on either side of a bridge.]

[2. The broadhead of claim 1, each ofthe plurality of blades
having a mass reducing retaining slot defined therein, a
retaining device being disposed therein for shiftably coupling
the respective blade to the broadhead body.}

3. [The broadhead of claim 2,] 4 broadhead for mating
with an arrow, comprising:

a plurality of blades shiftable between a vetracted, in flight
position and an extended, penetrating position, each of
the blades being vearwardly longitudinally translatable
from the rvetracted, in flight position to the extended,
penetrating position, each of the blades vesiding at least
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in part in a respective blade recess defined in a broad-
head body when in the vetracted, in flight position, lon-
gitudinal translation of the plurality of blades effecting a
camming action of a blade cutting edge of each blade
outward relative to the broadhead body, the respective
blade vecesses each being a slot having a first inlet and
a second inlet disposed on either side of a bridge,
wherein each of the plurality of blades have a mass
reducing rvetaining slot defined therein, a retaining
device being disposed thervein for shiftably coupling the
respective blade to the broadhead body, and wherein the
respective slots [being] are arcuate in shape.

4. [The broadhead of claim 2,] 4 broadhead for mating
with an arrow, comprising:

a plurality of blades shiftable between a retracted, in flight

position and an extended, penetrating position, each of
the blades being rearwardly longitudinally translatable
from the retracted, in flight position to the extended,

penetrating position, each of the blades vesiding at least
in part in a vespective blade recess defined in a broad-

head body when in the rvetracted, in flight position, lon-

gitudinal translation of the plurality of blades effecting a

camming action of a blade cutting edge of each blade
outward relative to the broadhead body, the respective
blade vecesses each being a slot having a first inlet and
a second inlet disposed on either side of a bridge,

wherein each of the plurality of blades have a mass
reducing rvetaining slot defined therein, a retaining
device being disposed therein for shiftably coupling the
respective blade to the broadhead body, and wherein the
respective slots [having] zave a shape defined by a sub-

stantially straight side and by a curved side.

[S. The broadhead of claim 2, the respective slots and
respective retaining devices cooperating to at least in part
elfecting the outward camming action of the blades during
rearward longitudinal translation thereof']

6. [ The broadhead of claim 1] 4 broadhead for mating with
an arrow, COmprising.

a plurality of blades shiftable between a retracted, in flight

position and an extended, penetrating position, each of
the blades being rearwardly longitudinally translatable
from the retracted, in flight position to the extended,
penetrating position, each of the blades residing at least
in part in a respective blade recess defined in a broad-
head body when in the retracted, in flight position, lon-
gitudinal translation of the plurality of blades effecting a
camming action of a blade cutting edge of each blade
outward relative to the broadhead body, the respective
blade vecesses each being a slot having a first inlet and
a second inlet disposed on either side of a bridge, the
broadhead further including a tip blade operably
coupled to a penetrating end of the broadhead body.

7. The broadhead of claim 6, the tip blade having a pair of
cutting edges.

8. The broadhead of claim 7, the tip blade cutting edges
being curved and intersecting at a leading point.

9. The broadhead of claim 7, the tip blade cutting edges
extending radially outward relative to a penetrating end exter-
nal margin.

[10. The broadhead of claim 1 having at least three blades.}

[11. The broadhead of claim 1, each of the blades having a
camming edge operably coupled to the cutting edge and an
impact edge operably coupled to the cutting edge.}

[12. The broadhead of claim 11, the respective impact
edges being presented at least 1 part external to the broad-
head body when the respective blades are 1n the retracted, in
flight position.}
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[13. The broadhead of claim 12, a rearward directed lon-
gitudinal force exerted on the portion of the respective impact
edges presented external to the broadhead body acting to
translate the respective blades rearwardly longitudinally to
the extended, penetrating position.]

14. [The broadhead of claim 1,] 4 broadhead for mating

with an arrow, comprising:

a plurality of blades shiftable between a retracted, in flight
position and an extended, penetrating position, each of
the blades being vearwardly longitudinally translatable
from the retracted, in flight position to the extended,
penetrating position, each of the blades residing at least
in part in a vespective blade recess defined in a broad-
head body when in the vetracted, in flight position, lon-
gitudinal translation of the plurality of blades effecting a

camming action of a blade cutting edge of each blade
outward rvelative to the broadhead body, the respective
blade recesses each being a slot having a first inlet and
a second inlet disposed on either side of a bridge, and
wherein the respective blade recesses each being a

groove having a first inlet and a blind bottom margin.

[15. The broadhead of claim 1, the respective blade
recesses each being ofiset from a broadhead body longitudi-
nal axis.]

[16. The broadhead of claim 1, the respective blade
recesses each being offset from a broadhead body longitudi-
nal axis and parallel thereto.]

17. [The broadhead of claim 1,] 4 broadhead for mating
with an arrow, comprising:

a plurality of blades shiftable between a vetracted, in flight
position and an extended, penetrating position, each of
the blades being vearwardly longitudinally translatable
from the retracted, in flight position to the extended,
penetrating position, each of the blades vesiding at least
in part in a vespective blade recess defined in a broad-
head body when in the rvetracted, in flight position, lon-
gitudinal translation of the plurality of blades effecting a
camming action of a blade cutting edge of each blade
outward rvelative to the broadhead body, the vespective
blade recesses each being a slot having a first inlet and
a second inlet disposed on either side of a bridge, and
wherein the respective blade recesses are each [being}
offset from a broadhead body longitudinal axis and
angled with respect to the longitudinal axis.

18. [The broadhead of claim 1,] 4 broadhead for mating

with an arrow, comprising:

a plurality of blades shiftable between a vetracted, in flight
position and an extended, penetrating position, each of
the blades being vearwardly longitudinally translatable
from the rvetracted, in flight position to the extended,
penetrating position, each of the blades vesiding at least
in part in a vespective blade recess defined in a broad-
head body when in the vetracted, in flight position, lon-
gitudinal translation of the plurality of blades effecting a
camming action of a blade cutting edge of each blade
outward rvelative to the broadhead body, the vespective
blade recesses each being a slot having a first inlet and
a second inlet disposed on either side of a bridge, and
wherein the respective blade recesses are each [being]
angled with respect to the longitudinal axis and inter-
secting the longitudinal axis.

[19. The broadhead of claim 1, the respective blade
recesses each being radially disposed relative to a broadhead
body longitudinal axis.}

[20. A method of expanding an expandable broadhead,
comprising;
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disposing each of a plurality of blades at least 1n part 1n a
respective blade recess defined 1n a broadhead body
when 1n a retracted, 1n flight position;

rearwardly longitudinally translating each of the blades
from the retracted, in flight position to an extended, °
penetrating position;

clfecting a camming action of a blade cutting edge of each
blade outward relative to the broadhead body by means
of the longitudinal translation of each of the plurality of
blades; and 10

defimng a mass reducing retaiming slot in each of the plu-
rality of blades and disposing a retaining device in the
respective slots for shiftably coupling the respective
blade to the broadhead body.}

21. [The method of claim 20,] 4 method of expanding an

expandable broadhead, comprising:

disposing each of a plurality of blades at least in part in a
respective blade recess defined in a broadhead body
when in a rvetracted, in flight position; 20

rearwardly longitudinally translating each of the blades
from the retracted, in flight position to an extended,
penetrating position,

effecting a camming action of a blade cutting edge of each
blade outward relative to the broadhead body by means 25
of the longitudinal translation of each of the plurality of

blades

defining a mass reducing retaining slot in each of the
plurality of blades and disposing a vetaining device in

the vespective slots for shiftably coupling the respective

blade to the broadhead body; and

[including] forming the respective slots in an arcuate

shape.

[22. The method of claim 20, including forming the respec-
tive slots 1n a shape defined by a substantially straight side and
by a curved side.}

[23. The method of claim 20, including at least in part
cifecting the outward camming action of the blades during
rearward longitudinal translation thereof by cooperative 4
action of the respective slots and respective retaining
devices.}

24. [The method of claim 20] 4 method of expanding an
expandable broadhead, comprising:

disposing each of a plurality of blades at least in part in a 45

respective blade recess defined in a broadhead body
when in a vetracted, in flight position;

rearwardly longitudinally translating each of the blades

from the retracted, in flight position to an extended,

penetrating position; 50
effecting a camming action of a blade cutting edge of each

blade outward relative to the broadhead body by means

of the longitudinal translation of each of the plurality of

blades;

defining a mass reducing retaining slot in each of the 55

plurality of blades and disposing a retaining device in
the respective slots for shiftably coupling the vespective
blade to the broadhead body; and

[including] operably coupling a tip blade to a penetrating

end of the broadhead body. 60

25. The method of claim 24, including forming a pair of
cutting edges on the tip blade.

26. The method of claim 25, including forming the tip
blade cutting edges curved and intersecting at a leading point.

27. The method of claim 25, including extending the tip 65
blade cutting edges radially outward relative to a penetrating,
end external margin.
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[28. The method of claim 20, including disposing at least
three blades at least in part in arespective blade recess defined

in a broadhead body.]

[29. The method of claim 20, including forming the respec-
tive blade recesses as a slot having a first inlet and a second
inlet disposed on either side of a bridge.]

30. [The method of claim 20,] A method of expanding an
expandable broadhead, comprising:

disposing each of a plurality of blades at least in part in a

respective blade vecess defined in a broadhead body
when in a retracted, in flight position;

rearwardly longitudinally translating each of the blades

from the retracted, in flight position to an extended,
penetrating position,

effecting a camming action of a blade cutting edge of each

blade outward relative to the broadhead body by means
of the longitudinal translation of each of the plurality of

blades:

defining a mass rveducing rvetaining slot in each of the
plurality of blades and disposing a retaining device in
the vespective slots for shiftably coupling the respective

blade to the broadhead body; and

[including] forming the respective blade recesses as a
groove having a first mnlet and a blind bottom margin.
[31. A method of expanding an expandable broadhead,
comprising;
disposing each of a plurality of blades at least 1n part 1n a
respective blade recess defined 1n a broadhead body
when 1n a retracted, 1n flight position;
rearwardly longitudinally translating each of the blades
from the retracted, 1in flight position to an extended,
penetrating position;
elfecting a camming action of a blade cutting edge of each
blade outward relative to the broadhead body to means
of the longitudinal translation of each of the plurality of

blades; and

on each of the blades, defining a camming edge and oper-
ably coupling the camming edge to the cutting edge and
an 1impact edge and operably coupling the impact edge to
the cutting edge.]

[32. The method of claim 31, including presenting the
respective impact edges at least in part external to the broad-
head body when the respective blades are 1n the retracted, in
flight position.}

[33. The method of claim 32, including exerting a rearward
directed longitudinal force on the portion of the respective
impact edges presented external to the broadhead body acting
to translate the respective blades rearwardly longitudinally to
the blade extended, penetrating position.}

[34. A method of expanding an expandable broadhead,
comprising;

disposing each of a plurality of blades at least 1n part 1n a

respective blade recess defined 1n a broadhead body
when 1n a retracted, 1n flight position;

rearwardly longitudinally translating each of the blades

from the retracted, 1in flight position to an extended,
penetrating position;

elfecting a camming action of a blade cutting edge of each
blade outward relative to the broadhead body by means
of the longitudinal translation of each of the plurality of
blades; and
forming the respective blade recesses oflset from a broad-

head body longitudinal axis.}

35. [The method of claim 34.] A method of expanding an

expandable broadhead, comprising:
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disposing each of a plurality of blades at least in part in a
respective blade recess defined in a broadhead body
when in a retracted, in flight position;

rearwardly longitudinally translating each of the blades
from the retracted, in flight position to an extended, 5
penetrating position,

effecting a camming action of a blade cutting edge of each
blade outward relative to the broadhead body by means
of the longitudinal translation of each of the plurality of
blades; 10

Jorming the respective blade recesses offset from a broad-
head body longitudinal axis; and

[including] forming the respective blade recesses offset
from a broadhead body longitudinal axis and angled
with respect to the longitudinal axis. 15

36. [The method of claim 34,] A method of expanding an
expandable broadhead, comprising:

disposing each of a plurality of blades at least in part in a
respective blade recess defined in a broadhead body
when in a retracted, in flight position; 20

rearwardly longitudinally translating each of the blades
from the retracted, in flight position to an extended,
penetrating position;

effecting a camming action of a blade cutting edge of each
blade outward relative to the broadhead body by means 25
of the longitudinal translation of each of the plurality of
blades;

Jorming the rvespective blade recesses offset from a broad-
head body longitudinal axis; and

[including] forming the respective blade recesses angled 30
with respect to the longitudinal axis and intersecting the
longitudinal axis.

[37. The method of claim 34, including forming the respec-
tive blade recesses radially disposed relative to a broadhead
body longitudinal axis.} 35

38. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located
along a longitudinal axis and at least one blade vecess;
and

a plurality of blades each comprising an outwardly 40
dirvected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged to
slide relative to the broadhead body generally along the
longitudinal axis between a collapsed position with the
blades forwardly disposed and at least the impact edges 45
exposed from the blade vecess, and an expanded position
with the impact edges rvearwardly disposed and rear
portions of the blades expanded vadially outwardly rela-
tive to the broadhead body, wherein for each of the
plurality of blades the camming surface is operably 50
coupled to the cutting surface and the impact edge, and
the impact edge is operably coupled to the cutting sur-
face, and wherein a pair of blades are arranged for
sliding engagement within a single recess.

39. An expandable broadhead comprising: 55

a broadhead body comprising a penetrating end located
along a longitudinal axis and at least one blade recess;
and

a plurality of blades each comprising an outwardly
dirvected cutting surface, a camming surface, and an 60
impact edge, each of the plurality of blades arranged to
slide relative to the broadhead body generally along the
longitudinal axis between a collapsed position with the
blades forwardly disposed and at least the impact edges
exposed from the blade vecess, and an expanded position 65
with the impact edges rvearwardly disposed and rear
portions of the blades expanded vadially outwardly rela-
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tive to the broadhead body, wherein for each of the
plurality of blades the camming surface is operably
coupled to the cutting surface and the impact edge, and
the impact edge is operably coupled to the cutting sur-
Jace, and wherein the at least one blade vecess com-
prises a groove with one inlet.

40. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located
along a longitudinal axis and at least one blade vecess;
and

a plurality of blades each comprising an outwardly
divected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged to
slide relative to the broadhead body generally along the
longitudinal axis between a collapsed position with the
blades forwardly disposed and at least the impact edges
exposed from the blade vecess, and an expanded position
with the impact edges rearwardly disposed and rear
portions of the blades expanded radially outwardly rela-
tive to the broadhead body, wherein for each of the
plurality of blades the camming surface is operably
coupled to the cutting surface and the impact edge, and
the impact edge is operably coupled to the cutting sur-
Jace, wherein the at least one blade vecess is arranged at
an angle with respect to the longitudinal axis.

41. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located

along a longitudinal axis and at least one blade recess;
and

a plurality of blades each comprising an outwardly
dirvected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged to
slide relative to the broadhead body generally along the
longitudinal axis between a collapsed position with the
blades forwardly disposed and at least the impact edges
exposed from the blade vecess, and an expanded position
with the impact edges rearwardly disposed and rear
portions of the blades expanded vadially outwardly rela-
tive to the broadhead body, wherein for each of the
plurality of blades the camming surface is operably
coupled to the cutting surface and the impact edge, and
the impact edge is operably coupled to the cutting sur-
Jace, wherein the penetrating end comprises a tip blade.

42. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located
along a longitudinal axis and at least one blade vecess;
and

a plurality of blades each comprising an outwardly
dirvected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged to
slide relative to the broadhead body generally along the
longitudinal axis between a collapsed position with the
blades forwardly disposed and at least the impact edges
exposed from the blade recess, and an expanded position
with the impact edges rearwardly disposed and rear
portions of the blades expanded radially outwardly rela-
tive to the broadhead body, wherein for each of the
plurality of blades the camming surface is operably
coupled to the cutting surface and the impact edge, and
the impact edge is operably coupled to the cutting sur-
Jace, wherein the cutting surfaces on the blades are
located opposite the vespective camming surfaces.

43. An expandable broadhead comprising:

a broadhead body comprising a penetrvating end located
along a longitudinal axis and at least one blade vecess;
and
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a plurality of blades each comprising an outwardly
dirvected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged to
slide relative to the broadhead body generally along the
longitudinal axis between a collapsed position with the
blades forwardly disposed and at least the impact edges
exposed from the blade vecess, and an expanded position
with the impact edges rvearwardly disposed and rear
portions of the blades expanded vadially outwardly rela-
tive to the broadhead body, wherein for each of the
plurality of blades the camming surface is operably
coupled to the cutting surface and the impact edge, and
the impact edge is operably coupled to the cutting sur-
Jace, and wherein the expandable broadhead comprises
a friction member that holds the blades in the collapsed
position.

44. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located
along a longitudinal axis and at least one blade vecess;
and

a plurality of blades each comprising an outwardly
dirvected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged to
slide relative to the broadhead body generally along the
longitudinal axis between a collapsed position with the
blades forwardly disposed and at least the impact edges
exposed from the blade recess, and an expanded position
with the impact edges rearwardly disposed and rear
portions of the blades expanded radially outwardly rela-
tive to the broadhead bodyv, wherein for each of the
plurality of blades the camming surface is operably
coupled to the cutting surface and the impact edge, and
the impact edge is operably coupled to the cutting sur-
Jace, and wherein the blades comprise an interference fit
with the at least one blade recess.

45. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located
along a longitudinal axis and at least one blade vecess;
and

a plurality of blades each comprising an outwardly
dirvected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged to
slide relative to the broadhead body generally along the
longitudinal axis between a collapsed position with the
blades forwardly disposed and at least the impact edges
exposed from the blade vecess, and an expanded position
with the impact edges rvearwardly disposed and rear
portions of the blades expanded vadially outwardly rela-
tive to the broadhead body, wherein for each of the
plurality of blades the camming surface is operably
coupled to the cutting surface and the impact edge, and
the impact edge is operably coupled to the cutting sur-
Jace, wherein the camming surfaces comprise features
that vetain the blades in the expanded position.

46. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located
along a longitudinal axis and at least one blade recess;
and

a plurality of blades each comprising an outwardly
dirvected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged to
slide relative to the broadhead body generally along the
longitudinal axis between a collapsed position with the
blades forwardly disposed and at least the impact edges
exposed from the blade vecess, and an expanded position
with the impact edges rvearwardly disposed and rear
portions of the blades expanded vadially outwardly rela-
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tive to the broadhead body, wherein for each of the
plurality of blades the camming surface is operably
coupled to the cutting surface and the impact edge, and
the impact edge is operably coupled to the cutting sur-
Jace, wherein the blades are arrvanged at an angle with
respect to the longitudinal axis.

47. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located
along a longitudinal axis and at least one blade vecess;
and

a plurality of blades each comprising an outwardly
divected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged to
slide relative to the broadhead body generally along the
longitudinal axis between a collapsed position with the
blades forwardly disposed and at least the impact edges
exposed from the blade vecess, and an expanded position
with the impact edges rearwardly disposed and rear
portions of the blades expanded radially outwardly rela-
tive to the broadhead body, wherein for each of the
plurality of blades the camming surface is operably
coupled to the cutting surface and the impact edge, and
the impact edge is operably coupled to the cutting sur-
Jace, wherein the broadhead body comprises a surface
engaged with the camming surfaces on the blades dur-
ing movement from the collapsed position to the
expanded position.

48. An expandable broadhead comprising:

a broadhead body comprising a penetrvating end located
along a longitudinal axis and at least one blade recess;
and

a plurality of blades each comprising an outwardly
dirvected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged to
slide relative to the broadhead body generally along the
longitudinal axis between a collapsed position with the
blades forwardly disposed and at least the impact edges
exposed from the blade recess, and an expanded position
with the impact edges rearwardly disposed and rear
portions of the blades expanded vadially outwardly rela-
tive to the broadhead body, wherein for each of the
plurality of blades the camming surface is operably
coupled to the cutting surface and the impact edge, and
the impact edge is operably coupled to the cutting sur-
Jace, wherein the camming surfaces of the blades engage
a rearward portion of the recess during movement from
the collapsed position to the expanded position.

49. An expandable broadhead comprising:

a broadhead body comprising a penetrating end and an
arrow shaft attachment end permanently fixing velative
to each other along a longitudinal axis; and

a plurality of blades each comprising an outwardly
divected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arrvanged for
sliding engagement with the broadhead body, wherein
the blades slide generally along the longitudinal axis,
between a collapsed position with the blades forwardly
disposed and at least the impact edge exposed from the
broadhead body, and an expanded position with the
impact edge vearwardly disposed and vear portions of
the blades expanded vadially outwardly relative to the
broadhead body, wherein for each of the plurality of
blades the camming surface is operably coupled to the
cutting surface andthe impact edge, and the impact edge
is operably coupled to the cutting surface, wherein the
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broadhead body comprises a surface engaged with the
blades during movement from the collapsed position to
the expanded position.

50. An expandable broadhead comprising:

a broadhead body comprising a penetrating end and an
arrow shaft attachment end permanently fixing velative
to each other along a longitudinal axis; and

a plurality of blades each comprising an outwardly
dirvected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged for
sliding engagement with the broadhead body, wherein
the blades slide generally along the longitudinal axis,
between a collapsed position with the blades forwardly
disposed and at least the impact edge exposed from the
broadhead body, and an expanded position with the

impact edge rearwardly disposed and vear portions of

the blades expanded vadially outwardly relative to the

broadhead body, wherein for each of the plurality of

blades the camming surface is opevably coupled to the
cutting surface and the impact edge, and the impact edge
is operably coupled to the cutting surface, wherein the
broadhead body comprises a surface engaged with the
camming surfaces on the blades during movement from
the collapsed position to the expanded position.

51. An expandable broadhead comprising:

a broadhead body comprising a penetrating end and an
arrow shaft attachment end permanently fixing relative
to each other along a longitudinal axis; and

a plurality of blades each comprising an outwardly
dirvected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged for
sliding engagement with the broadhead body, wherein
the blades slide generally along the longitudinal axis,
between a collapsed position with the blades forwardly
disposed and at least the impact edge exposed from the
broadhead body, and an expanded position with the

impact edge rvearwardly disposed and vear portions of

the blades expanded vadially outwardly relative to the
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broadhead body, wherein for each of the plurality of 40

blades the camming surface is opevably coupled to the
cutting surface and the impact edge, and the impact edge
is operably coupled to the cutting surface, wherein the
camming surfaces of the blades engage a rearward por-
tion of the recess during movement from the collapsed
position to the expanded position.

52. A method of expanding an expandable broadhead,

comprising the steps of:

permanently fixing a penetrating end and an arvow shaft
attachment end on a broadhead body relative to each
other along a longitudinal axis;

engaging each of a plurality of blades for sliding engage-
ment with the broadhead body generally along the lon-
gitudinal axis;

arranging the plurality of blades generally along the lon-
gitudinal axis in a collapsed position, the blades com-
prising outwardly divected cutting surfaces, camming
surfaces, and forwardly orviented impact edges;

applying a vearward force to each of the impact edges so
that rear portions of the each of the respective blades
expand radially outwardly rvelative to the broadhead
body, whervein for each of the plurality of blades the
camming surface is operably coupled to the cutting sur-
face and the impact edge, and the impact edge is oper-
ably coupled to the cutting surface; and

arranging a pair of blades for sliding engagement within a
single recess in the broadhead body.
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53. A method of expanding an expandable broadhead,

comprising the steps of:

permanently fixing a penetrating end and an arrow shaft
attachment end on a broadhead body relative to each
other along a longitudinal axis;

engaging each of a plurality of blades for sliding engage-
ment with the broadhead body generally along the lon-
gitudinal axis;

arranging the plurality of blades generally along the lon-
gitudinal axis in a collapsed position, the blades com-
prising outwardly directed cutting surfaces, camming
surfaces, and forwardly orviented impact edges;

applving a rearward force to each of the impact edges so
that rear portions of the each of the respective blades
expand radially outwardly relative to the broadhead
body, wherein for each of the plurality of blades the
camming surface is operably coupled to the cutting sur-
face and the impact edge, and the impact edge is oper-
ably coupled to the cutting surface; and

forming at least one blade vecess in the broadhead body

comprising a groove with one inlet.

54. A method of expanding an expandable broadhead,

comprising the steps of:

permanently fixing a penetrating end and an arrow shaft
attachment end on a broadhead body relative to each
other along a longitudinal axis;

engaging each of a plurality of blades for sliding engage-
ment with the broadhead body generally along the lon-
gitudinal axis;

arranging the plurality of blades generally along the lon-
gitudinal axis in a collapsed position, the blades com-
prising outwardly directed cutting surfaces, camming
surfaces, and forwardly oriented impact edges;,

applving a rearward force to each of the impact edges so
that rear portions of the each of the respective blades
expand radially outwardly relative to the broadhead
body, wherein for each of the plurality of blades the
camming surface is operably coupled to the cutting sur-
Jace and the impact edge, and the impact edge is oper-
ably coupled to the cutting surface; and

locating the blades in blade recesses arranged at an angle
with respect to the longitudinal axis.

55. A method of expanding an expandable broadhead,

comprising the steps of:

permanently fixing a penetrating end and an arrow shaft
attachment end on a broadhead body relative to each
other along a longitudinal axis;

engaging each of a plurality of blades for sliding engage-
ment with the broadhead body generally along the lon-
gitudinal axis;

arranging the plurality of blades generally along the lon-
gitudinal axis in a collapsed position, the blades com-
prising outwardly directed cutting surfaces, camming
surfaces, and forwardly orviented impact edges;

applving a rearward force to each of the impact edges so
that rear portions of the each of the respective blades
expand radially outwardly relative to the broadhead
body, wherein for each of the plurality of blades the
camming surface is operably coupled to the cutting sur-
face and the impact edge, and the impact edge is oper-
ably coupled to the cutting surface; and

engaging the camming surfaces with the broadhead body
during movement from the collapsed position to the
expanded position.

56. A method of expanding an expandable broadhead,

comprising the steps of:
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permanently fixing a penetrating end and an arrow shaft
attachment end on a broadhead body relative to each
other along a longitudinal axis;

engaging each of a plurality of blades for sliding engage-
ment with the broadhead body generally along the lon- 5
gitudinal axis;

arranging the plurality of blades genervally along the lon-
gitudinal axis in a collapsed position, the blades com-
prising outwardly directed cutting surfaces, camming
surfaces, and forwardly oviented impact edges; 10

applying a rearward force to each of the impact edges so
that rear portions of the each of the respective blades
expand radially outwardly relative to the broadhead
body, wherein for each of the plurality of blades the
camming surface is operably coupled to the cutting sur- 15
Jace and the impact edge, and the impact edge is oper-
ably coupled to the cutting surface; and

engaging camming surfaces with rearwarvd portion of
recesses in the broadhead body during movement from
the collapsed position to the expanded position. 20

57. A method of expanding an expandable broadhead,

comprising the steps of:

permanently fixing a penetrvating end and an arrvow shaft
attachment end on a broadhead body relative to each
other along a longitudinal axis; 25

disposing each of a plurality of blades at least in part in a
respective blade recess defined in the broadhead body
when in a rvetracted, in flight position;

rearwardly longitudinally translating each of the blades
from the retracted, in flight position to an extended, 30
penetrating position,

effecting a camming action of a blade cutting edge of each
blade outward relative to the broadhead body by means

of the longitudinal translation of each of the plurality of
blades; 35

on each of the blades, defining a camming edge and oper-
ably coupling the camming edge to the cutting edge and
an impact edge and operably coupling the impact edge
to the cutting edge; and

engaging the camming surfaces with rearward portions of 40

the vecesses in the broadhead body during movement
from the collapsed position to the expanded position.

58. The method of claim 57 comprising engaging the
impact edges with an object to drive each of the blades lon-
gitudinally rearward. 45

59. The method of claim 57 comprising forming elongated
slots in the blades engaged with at least one feature on the
broadhead body.

60. The method of claim 57 comprising forming the cam-
ming surfaces on the blades comprising a shape including 50
one or more of convex, concave, straight, or a combination
thereof.

61. The method of claim 57 comprising engaging the cam-
ming surfaces with the broadhead body during movement
from the collapsed position to the expanded position. 55

62. The method of claim 57 wherein the rearward portion
of the recess comprises a surface on the broadhead body.

63. The method of claim 57 comprising the steps of:

engaging the penetrating end with an object; and

subsequently engaging each of the impact edges with the 60

object to commence driving the blades longitudinally
rearward.

64. A method of expanding an expandable broadhead,
COMpPrising:

disposing each of a plurality of blades at least in part in a 65

respective blade recess defined in a broadhead body
when in a vetracted, in flight position;
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rearwardly longitudinally translating each of the blades
from the retracted, in flight position to an extended,
penetrating position,
effecting a camming action of a blade cutting edge of each
blade outward relative to the broadhead body by means
of the longitudinal translation of each of the plurality of
blades:
on each of the blades, defining a camming edge and oper-
ably coupling the camming edge to the cutting edge and
an impact edge and operably coupling the impact edge
to the cutting edge; and
pivotally attaching the blades to the broadhead body.
65. A method of expanding an expandable broadhead,
COmMprising:
disposing each of a plurality of blades at least in part in a
respective blade recess defined in a broadhead body
when in a vetracted, in flight position;
rearwardly longitudinally translating each of the blades
from the retracted, in flight position to an extended,
penetrating position,
effecting a camming action of a blade cutting edge of each
blade outward relative to the broadhead body by means
of the longitudinal translation of each of the plurality of
blades:
on each of the blades, defining a camming edge and oper-
ably coupling the camming edge to the cutting edge and
an impact edge and operably coupling the impact edge
to the cutting edge; and
engaging the camming surfaces with the broadhead body
during movement from the vetracted position to the pen-
etrating position.
66. A method of expanding an expandable broadhead,
COmprising:
disposing each of a plurality of blades at least in part in a
respective blade vecess defined in a broadhead body
when in a vetracted, in flight position;
rearwardly longitudinally translating each of the blades
from the retracted, in flight position to an extended,
penetrating position;
effecting a camming action of a blade cutting edge of each
blade outward relative to the broadhead body by means
of the longitudinal translation of each of the plurality of
blades:
on each of the blades, defining a camming edge and oper-
ably coupling the camming edge to the cutting edge and
an impact edge and operably coupling the impact edge
to the cutting edge; and
engaging camming surfaces with rearward portions of the
respective recesses in the broadhead body during move-
ment from the vetracted position to the penetrating posi-
tion.
67. A method of expanding an expandable broadhead,
COmprising.
disposing each of a plurality of blades at least in part in a
vespective blade recess defined in a broadhead body
when in a rvetracted, in flight position;
rearwardly longitudinally translating each of the blades
from the retracted, in flight position to an extended,
penetrating position,
effecting a camming action of a blade cutting edge of each
blade outward relative to the broadhead body by means
of the longitudinal translation of each of the plurality of
blades:
on each of the blades, defining a camming edge and oper-
ably coupling the camming edge to the cutting edge and
an impact edge and operably coupling the impact edge
to the cutting edge; and
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engaging the camming edges on the blades with the
expandable broadhead during movement from the
retracted position to the penetrating position.

68. An expandable broadhead comprising:

at least one blade including a slot located at least in part in
a blade vecess on a broadhead body in a retracted, in
flight position;

at least one retaining device extending through the slot,
coupling the blade to the broadhead body, such that
upon impact of the expandable broadhead with an object
the blade translates rearwardly rvelative to the broad-
head body and the retaining device slides in the slot and
a rear end of the blade moves radially outward to an
extended, penetrating position; and

a feature on the blade adapted to retain the blade in the
retracted, in flight position.

69. An expandable broadhead comprising:

at least one blade including a slot located at least in part in
a blade vecess on a broadhead body in a retracted, in
flight position,

at least one retaining device extending through the slot,
coupling the blade to the broadhead body, such that
upon impact of the expandable broadhead with an object
the blade translates rearwardly rvelative to the broad-
head body and the retaining device slides in the slot and
a rear end of the blade moves radially outward to an
extended, penetrating position; and

a feature on the blade adapted to retain the blade in the
extended, penetrating position.

70. An expandable broadhead comprising:

at least one blade including a slot located at least in part in
a blade vecess on a broadhead body in a retracted, in
flight position,

at least one retaining device extending through the slot,
coupling the blade to the broadhead body, such that
upon impact of the expandable broadhead with an object
the blade translates rearwardly rvelative to the broad-
head body and the retaining device slides in the slot and
a rear end of the blade moves radially outward to an
extended, penetrating position; and

a tip blade coupled to a penetrating end of the expandable
broadhead.

71. A method of expanding an expandable broadhead,

COmprising:

locating at least one blade at least in part in a blade recess
in a broadhead body in a retracted, in flight position, a
retaining device extending through a slot in the blade
coupling the blade to the broadhead body;,

rearwardly translating the blade in the blade recess rela-
tive to the broadhead body in response to the expandable
broadhead impacting an object, so that the retaining
device slides in the slot;

moving a rear end of the blade radially outward from a
groove to an extended, penetrating position durving rear-
ward translation; and

engaging a featurve on the blade to retain the blade in the
retracted, in flight position.

72. A method of expanding an expandable broadhead,

COmprising:

locating at least one blade at least in part in a blade recess
in a broadhead body in a retracted, in flight position, a
retaining device extending through a slot in the blade
coupling the blade to the broadhead body;,

rearwardly translating the blade in the blade recess rela-
tive to the broadhead body in response to the expandable
broadhead impacting an object, so that the retaining
device slides in the slot;
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moving a rear end of the blade radially outward from a
groove to an extended, penetrating position during rear-
ward translation; and

engaging a feature on the blade to retain the blade in the
extended, penetrating position.

73. A method of expanding an expandable broadhead,

COmprising:

locating at least one blade at least in part in a blade recess
in a broadhead body in a retracted, in flight position, a
retaining device extending through a slot in the blade
coupling the blade to the broadhead body;

rearwardly translating the blade in the blade recess rela-
tive to the broadhead body in response to the expandable
broadhead impacting an object, so that the retaining
device slides in the slot;

moving a rear end of the blade radially outward from a
groove to an extended, penetrating position during rear-
ward translation; and

coupling a penetrating portion to a forward end of the
broadhead body.

74. A method of expanding an expandable broadhead,

COmprising:

disposing at least one blade at least in part in a blade
recess in a broadhead body when in a vetracted, in flight
position;

rearwardly translating the blade from the retracted, in
flight position to an extended, penetrating position in
response to the expandable broadhead impacting an
object;

effecting a camming action of a cutting edge of the blade
outward relative to the broadhead body by longitudi-
nally translating the blade;

defining a mass reducing rvetaining slot in the blade and
disposing a vetaining device in the slot to slidably couple
the blade to the broadhead body;,

driving the at least one blade longitudinally vearward
when the expandable broadhead engages with the
object; and

coupling a tip blade to a forward end of the expandable
broadhead.

75. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located
along a longitudinal axis and at least one blade recess;
and

a plurality of blades each comprising an outwardly
dirvected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged to
slide relative to the broadhead body generally along the
longitudinal axis between a collapsed position with the
blades forwardly disposed and at least the impact edge
exposed from the blade vecess, and an expanded position
with the impact edge rearwardly disposed and vear por-
tions of the blades expanded radially outwardly velative
to the broadhead body, wherein for each of the plurality
of blades the camming surface is positioned substan-
tially opposite the cutting surface, and the impact edge is
operably coupled to the cutting surface.

76. An expandable broadhead comprising:

a broadhead body comprising a penetrating end and an
arrow shaft attachment end permanently fixing velative
to each other along a longitudinal axis; and

a plurality of blades each comprising an outwardly
dirvected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades arranged for
sliding engagement with the broadhead body, wherein
the blades slide generally along the longitudinal axis,
between a collapsed position with the blades forwardly



US RE44,144 E

23

disposed and at least the impact edge exposed from the
broadhead body, and an expanded position with the

impact edge vearwardly disposed and vear portions of

the blades expanded radially outwardly relative to the

broadhead body, whervein for each of the plurality of

blades the camming surface is positioned substantially

opposite the cutting surface, and the impact edge is
operably coupled to the cutting surface.

77. An expandable broadhead comprising:

a broadhead body comprising a penetrating end and an
arrow shaft attachment end permanently fixing velative
to each other along a longitudinal axis; and

a plurality of blades each comprising an outwardly
dirvected cutting surface, a camming surface, and an
impact edge, each of the plurality of blades ave arranged
to slide relative to the broadhead body between a col-
lapsed position with the blades forwardly disposed and
generally aligned with the longitudinal axis, and an
expanded position wherein each of the blades are
adapted to be driven longitudinally rearward when the
respective impact edges engage an object, wherein for
each of the plurality of blades the camming surface is

24

positioned substantially opposite the cutting surface,
and the impact edge is operably coupled to the cutting
surface.

78. A method of expanding an expandable broadhead,

5 comprising the steps of:
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permanently fixing a penetrating end and an arrvow shaft

attachment end on a broadhead body relative to each
other along a longitudinal axis;

engaging each of a plurality of blades for sliding engage-
ment with the broadhead body generally along the lon-
gitudinal axis;

arranging the plurality of blades genervally along the lon-
gitudinal axis in a collapsed position, the blades com-
prising outwardly directed cutting surfaces, camming
surfaces, and forwardly oriented impact edges; and

applyving a rearward force to each of the impact edges so
that rear portions of the each of the respective blades
expand radially outwardly relative to the broadhead
body, wherein for each of the plurality of blades the
camming surface is positioned substantially opposite

the cutting surface, and the impact edge is operably
coupled to the cutting surface.
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[including] operably coupling a tip blade to a penetrating end of the broadhead body.

30. [The method of claim 20,] A method of expanding an expandable broadhead, comprising:

disposing each of a plurality of blades at least in part in a respective blade recess defined in a
broadhead body when in a retracted, in flight position;

rearwardly longitudinally translating each of the blades from the retracted, in flight position to an
extended, penetrating position such that a rear end of each of the plurality of blades
moves radially outward in a same direction as a blade cutting edge of the blade;

effecting a camming action of [|a]] the blade cutting edge of each blade outward relative to the
broadhead body by means of the longitudinal translation of each of the plurality of blades,

defining a mass reducing retaining slot in each of the plurality of blades and disposing a retaining
device in the respective slots for shiftably coupling the respective blade to the broadhead
body,; and

[including] forming the respective blade recesses as a groove having a first inlet and a blind bottom
margin.

35. [The method of claim 34,] A method of expanding an expandable broadhead, comprising:

disposing each of a plurality of blades at least in part in a respective blade recess defined in a
broadhead body when in a retracted, in flight position;

rearwardly longitudinally translating each of the blades from the retracted, in flight position to an
extended, penetrating position such that a rear end of each of the plurality of blades
moves radially outward in a same direction as a blade cutting edge of the blade,

effecting a camming action of [|a]] the blade cutting edge of each blade outward relative to the
broadhead body by means of the longitudinal translation of each of the plurality of blades,

forming the respective blade recesses offset from a broadhead body longitudinal axis; and

[including] forming the respective blade recesses offset from a broadhead body longitudinal axis and
angled with respect to the longitudinal axis.

38. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least one
blade recess; and

a plurality of blades each comprising an outwardly dirvected cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged to slide relative to the broadhead
body generally along the longitudinal axis between a collapsed position with the blades
forwardly disposed and at least the impact edges exposed from the blade recess, and an
expanded position with the impact edges rearwardly disposed and rear portions of the blades
expanded radially outwardly relative to the broadhead body, wherein the rear portion of
each of the plurality of blades expands radially outwards in a same direction as the
cutting surface of the blade, wherein for each of the plurality of blades the camming surface
is operably coupled to the cutting surface and the impact edge, and the impact edge is
operably coupled to the cutting surface, and wherein a pair of blades are arranged for sliding
engagement within a single recess.

39. An expandable broadhead comprising:
a broadhead body comprising a penetrating end located along a longitudinal axis and at least one
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blade recess; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged to slide relative to the broadhead
body generally along the longitudinal axis between a collapsed position with the blades
forwardly disposed and at least the impact edges exposed from the blade recess, and an
expanded position with the impact edges rearwardly disposed and rear portions of the blades
expanded radially outwardly relative to the broadhead body, wherein the rear portion of
each of the plurality of blades expands radially outwards in a same direction as the
cutting surface of the blade, wherein for each of the plurality of blades the camming surface
is operably coupled to the cutting surface and the impact edge, and the impact edge is

operably coupled to the cutting surface, and wherein the at least one blade recess comprises «
groove with one inlet.

40. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least one
blade recess,; and

a plurality of blades each comprising an outwardly dirvected cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged to slide relative to the broadhead
body generally along the longitudinal axis between a collapsed position with the blades
forwardly disposed and at least the impact edges exposed from the blade recess, and an
expanded position with the impact edges rearwardly disposed and rear portions of the blades
expanded radially outwardly relative to the broadhead body, wherein the rear portion of
each of the plurality of blades expands radially outwards in a same direction as the
cutting surface of the blade, wherein for each of the plurality of blades the camming surface
is operably coupled to the cutting surface and the impact edge, and the impact edge is

operably coupled to the cutting surface, wherein the at least one blade recess is arranged at
an angle with respect to the longitudinal axis.

41. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least one
blade recess; and

a plurality of blades each comprising an outwardly dirvected cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged to slide relative to the broadhead
body generally along the longitudinal axis between a collapsed position with the blades
forwardly disposed and at least the impact edges exposed from the blade recess, and an
expanded position with the impact edges rearwardly disposed and rear portions of the blades
expanded radially outwardly relative to the broadhead body, wherein the rear portion of
each of the plurality of blades expands radially outwards in a same direction as the
cutting surface of the blade, wherein for each of the plurality of blades the camming surface
is operably coupled to the cutting surface and the impact edge, and the impact edge is
operably coupled to the cutting surface, wherein the penetrating end comprises a tip blade.

42. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least one
blade recess,; and
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a plurality of blades each comprising an outwardly directed cutting surface, a
camming surface, and an impact edge, each of the plurality of blades arranged to slide
relative to the broadhead body generally along the longitudinal axis between a collapsed
position with the blades forwardly disposed and at least the impact edges exposed from the
blade recess, and an expanded position with the impact edges rearwardly disposed and rear
portions of the blades expanded radially outwardly relative to the broadhead body, wherein
the rear portion of each of the plurality of blades expands radially outwards in a same
direction as the cutting surface of the blade, wherein for each of the plurality of blades the
camming surface is operably coupled to the cutting surface and the impact edge, and the
impact edge is operably coupled to the cutting surface, wherein the cutting surfaces on the
blades are located opposite the respective camming surfaces.

43. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least one
blade recess,; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged to slide relative to the broadhead
body generally along the longitudinal axis between a collapsed position with the blades
forwardly disposed and at least the impact edges exposed from the blade recess, and an
expanded position with the impact edges rearwardly disposed and rear portions of the blades
expanded radially outwardly relative to the broadhead body, wherein the rear portion of
each of the plurality of blades expands radially outwards in a same direction as the
cutting surface of the blade, wherein for each of the plurality of blades the camming surface
is operably coupled to the cutting surface and the impact edge, and the impact edge is
operably coupled to the cutting surface, and wherein the expandable broadhead comprises a
friction member that holds the blades in the collapsed position.

44. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least one
blade recess; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged to slide relative to the broadhead
body generally along the longitudinal axis between a collapsed position with the blades
forwardly disposed and at least the impact edges exposed from the blade recess, and an
expanded position with the impact edges rearwardly disposed and rear portions of the blades
expanded radially outwardly relative to the broadhead body, wherein the rear portion of
each of the plurality of blades expands radially outwards in a same direction as the
cutting surface of the blade, wherein for each of the plurality of blades the camming surface
is operably coupled to the cutting surface and the impact edge, and the impact edge is

operably coupled to the cutting surface, and wherein the blades comprise an interference fit
with the at least one blade recess.

45. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least one
blade recess,; and



CERTIFICATE OF CORRECTION (continued) Page 5 of 19
U.S. Pat. No. RE44,144 C1

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged to slide relative to the broadhead
body generally along the longitudinal axis between a collapsed position with the blades
forwardly disposed and at least the impact edges exposed from the blade recess, and an
expanded position with the impact edges rearwardly disposed and rear portions of the blades
expanded radially outwardly relative to the broadhead body, wherein the rear portion of
each of the plurality of blades expands radially outwards in a same direction as the
cutting surface of the blade, wherein for each of the plurality of blades the camming surface
is operably coupled to the cutting surface and the impact edge, and the impact edge is
operably coupled to the cutting surface, wherein the camming surfaces comprise features that
retain the blades in the expanded position.

40. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least one
blade recess,; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged to slide relative to the broadhead
body generally along the longitudinal axis between a collapsed position with the blades
forwardly disposed and at least the impact edges exposed from the blade recess, and an
expanded position with the impact edges rearwardly disposed and rear portions of the blades
expanded radially outwardly relative to the broadhead body, wherein the rear portion of
each of the plurality of blades expands radially outwards in a same direction as the
cutting surface of the blade, wherein for each of the plurality of blades the camming surface
is operably coupled to the cutting surface and the impact edge, and the impact edge is
operably coupled to the cutting surface, wherein the blades are arranged at an angle with
respect to the longitudinal axis.

47. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least one
blade recess; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged to slide relative to the broadhead
body generally along the longitudinal axis between a collapsed position with the blades
forwardly disposed and at least the impact edges exposed from the blade recess, and an
expanded position with the impact edges rearwardly disposed and rear portions of the blades
expanded radially outwardly relative to the broadhead body, wherein the rear portion of
each of the plurality of blades expands radially outwards in a same direction as the
cutting surface of the blade wherein for each of the plurality of blades the camming surface
is operably coupled to the cutting surface and the impact edge, and the impact edge is
operably coupled to the cutting surface, wherein the broadhead body comprises a surface
engaged with the camming surfaces on the blades during movement from the collapsed
position to the expanded position.

48. An expandable broadhead comprising:
a broadhead body comprising a penetrating end located along a longitudinal axis and at least one
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blade recess; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged to slide relative to the broadhead
body generally along the longitudinal axis between a collapsed position with the blades
forwardly disposed and at least the impact edges exposed from the blade recess, and an
expanded position with the impact edges rearwardly disposed and rear portions of the blades
expanded radially outwardly relative to the broadhead body, wherein the rear portion of
each of the plurality of blades expands radially outwards in a same direction as the
cutting surface of the blade, wherein for each of the plurality of blades the camming surface
is operably coupled to the cutting surface and the impact edge, and the impact edge is
operably coupled to the cutting surface, wherein the camming surfaces of the blades engage a

rearward portion of the recess during movement from the collapsed position to the expanded
position.

49. An expandable broadhead comprising:

a broadhead body comprising a penetrating end and an arrow shaft attachment end permanently
fixing relative to each other along a longitudinal axis;

and a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged for sliding engagement with the
broadhead body, wherein the blades slide generally along the longitudinal axis, between a
collapsed position with the blades forwardly disposed and at least the impact edge exposed
from the broadhead body, and an expanded position with the impact edge rearwardly
disposed and rear portions of the blades expanded radially outwardly relative to the
broadhead body, wherein the rear portion of each of the plurality of blades expands
radially outwards in a same direction as the cutting surface of the blade, wherein for each
of the plurality of blades the camming surface is operably coupled to the cutting surface and
the impact edge, and the impact edge is operably coupled to the cutting surface, wherein the
broadhead body comprises a surface engaged with the blades during movement from the
collapsed position to the expanded position.

50. An expandable broadhead comprising:

a broadhead body comprising a penetrating end and an arrow shaft attachment end permanently
fixing relative to each other along a longitudinal axis; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged for sliding engagement with the
broadhead body, wherein the blades slide generally along the longitudinal axis, between a
collapsed position with the blades forwardly disposed and at least the impact edge exposed
from the broadhead body, and an expanded position with the impact edge rearwardly
disposed and rear portions of the blades expanded radially outwardly relative to the
broadhead body, wherein the rear portion of each of the plurality of blades expands
radially outwards in a same direction as the cutting surface of the blade, wherein for each
of the plurality of blades the camming surface is operably coupled to the cutting surface and
the impact edge, and the impact edge is operably coupled to the cutting surface, wherein the
broadhead body comprises a surface engaged with the camming surfaces on the blades
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during movement from the collapsed position to the expanded position.

51. An expandable broadhead comprising:

a broadhead body comprising a penetrating end and an arrow shaft attachment end permanently
fixing relative to each other along a longitudinal axis; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged for sliding engagement with the
broadhead body, wherein the blades slide generally along the longitudinal axis, between a
collapsed position with the blades forwardly disposed and at least the impact edge exposed
from the broadhead body, and an expanded position with the impact edge rearwardly
disposed and rear portions of the blades expanded radially outwardly relative to the
broadhead body, wherein the rear portion of each of the plurality of blades expands
radially outwards in a same direction as the cutting surface of the blade, wherein for each
of the plurality of blades the camming surface is operably coupled to the cutting surface and
the impact edge, and the impact edge is operably coupled to the cutting surface, wherein the
camming surfaces of the blades engage a rearward portion of the recess during movement
from the collapsed position to the expanded position.

52. A method of expanding an expandable broadhead, comprising the steps of:

permanently fixing a penetrating end and an arrow shaft attachment end on a broadhead body
relative to each other along a longitudinal axis;

engaging each of a plurality of blades for sliding engagement with the broadhead body generally

along the longitudinal axis;

arranging the plurality of blades generally along the longitudinal axis in a collapsed position, the
blades comprising outwardly directed cutting surfaces, camming surfaces, and forwardly
oriented impact edges;

applying a rearward force to each of the impact edges so that rear portions of the each of the
respective blades expand radially outwardly relative to the broadhead body, wherein the
rear portion of each of the plurality of blades expands radially outwards in a same
direction as the cutting surface of the blade, wherein for each of the plurality of blades the
camming surface is operably coupled to the cutting surface and the impact edge, and

the impact edge is operably coupled to the cutting surface, and

arranging a pair of blades for sliding engagement within a single recess in the broadhead body.

53. A method of expanding an expandable broadhead, comprising the steps of:

permanently fixing a penetrating end and an arrow shaft attachment end on a broadhead body
relative to each other along a longitudinal axis;

engaging each of a plurality of blades for sliding engagement with the broadhead body generally
along the longitudinal axis;

arranging the plurality of blades generally along the longitudinal axis in a collapsed position, the
blades comprising outwardly directed cutting surfaces, camming surfaces, and forwardly
oriented impact edges;

applying a rearward force to each of the impact edges so that rear portions of the each of the
respective blades expand radially outwardly relative to the broadhead body, wherein the

rear portion of each of the plurality of blades expands radially outwards in a same
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direction as the cutting surface of the blade, wherein for each of the plurality of blades the
camming surface is operably coupled to the cutting surface and the impact edge, and the
impact edge is operably coupled to the cutting surface; and

forming at least one blade recess in the broadhead body comprising a groove with one inlet.

54. A method of expanding an expandable broadhead, comprising the steps of:

permanently fixing a penetrating end and an arrow shaft attachment end on a broadhead body
relative to each other along a longitudinal axis;

engaging each of a plurality of blades for sliding engagement with the broadhead body generally
along the longitudinal axis;

arranging the plurality of blades generally along the longitudinal axis in a collapsed position, the
blades comprising outwardly directed cutting surfaces, camming surfaces, and forwardly
oriented impact edges;

applying a rearward force to each of the impact edges so that rear portions of the each of the
respective blades expand radially outwardly relative to the broadhead body, wherein the
rear portion of each of the plurality of blades expands radially outwards in a same
direction as the cutting surface of the blade, wherein for each of the plurality of blades the
camming surface is operably coupled to the cutting surface and the impact edge, and the
impact edge is operably coupled to the cutting surface; and

locating the blades in blade recesses arranged at an angle with respect to the longitudinal axis.

53. A method of expanding an expandable broadhead, comprising the steps of:

permanently fixing a penetrating end and an arrow shaft attachment end on a broadhead body
relative to each other along a longitudinal axis;

engaging each of a plurality of blades for sliding engagement with the broadhead body generally
along the longitudinal axis;

arranging the plurality of blades generally along the longitudinal axis in a collapsed position, the
blades comprising outwardly directed cutting surfaces, camming surfaces, and forwardly
oriented impact edges;

applying a rearward force to each of the impact edges so that rear portions of the each of the
respective blades expand radially outwardly relative to the broadhead body, wherein the
rear portion of each of the plurality of blades expands radially outwards in a same
direction as the cutting surface of the blade, wherein for each of the plurality of blades the
camming surface is operably coupled to the cutting surface and the impact edge, and the
impact edge is operably coupled to the cutting surface; and

engaging the camming surfaces with the broadhead body during movement from the collapsed
position to the expanded position.

560. A method of expanding an expandable broadhead, comprising the steps of:
permanently fixing a penetrating end and an arrow shaft attachment end on a broadhead body
relative to each other along a longitudinal axis;

engaging each of a plurality of blades for sliding engagement with the broadhead body generally
along the longitudinal axis;

arranging the plurality of blades generally along the longitudinal axis in a collapsed position, the
blades comprising outwardly directed cutting surfaces, camming surfaces, and forwardly
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oriented impact edges,

applying a rearward force to each of the impact edges so that rear portions of the each of the
respective blades expand radially outwardly relative to the broadhead body, wherein the
rear portion of each of the plurality of blades expands radially outwards in a same
direction as the cutting surface of the blade, wherein for each of the plurality of blades the
camming surface is operably coupled to the cutting surface and the impact edge, and the
impact edge is operably coupled to the cutting surface; and

engaging camming surfaces with rearward portion of recesses in the broadhead body during
movement from the collapsed position to the expanded position.

57. A method of expanding an expandable broadhead, comprising the steps of:

permanently fixing a penetrating end and an arrow shaft attachment end on a broadhead body
relative to each other along a longitudinal axis;

disposing each of a plurality of blades at least in part in a respective blade recess defined in the
broadhead body when in a retracted, in flight position;

rearwardly longitudinally translating each of the blades from the retracted, in flight position to an

extended, penetrating position such that a rear end of each of the plurality of blades
moves radially outward in a same direction as a blade cutting edge of the blade;

effecting a camming action of [|a]] the blade cutting edge of each blade outward relative to the
broadhead body by means of the longitudinal translation of each of the plurality of blades,

on each of the blades, defining a camming edge and operably coupling the camming edge to the
cutting edge and an impact edge and operably coupling the impact edge to the cutting edge;
and

engaging the camming surfaces with rearward portions of the recesses in the broadhead body during
movement from the collapsed position to the expanded position.

04. A method of expanding an expandable broadhead, comprising:

disposing each of a plurality of blades at least in part in a respective blade recess defined in a
broadhead body when in a retracted, in flight position;

rearwardly longitudinally translating each of the blades from the retracted, in flight position to an
extended, penetrating position such that a rear end of each of the plurality of blades
moves radially outward in a same direction as a blade cutting edge of the blade,

effecting a camming action of [|a]] the blade cutting edge of each blade outward relative to the
broadhead body by means of the longitudinal translation of each of the plurality of blades,

on each of the blades, defining a camming edge and operably coupling the camming edge to the
cutting edge and an impact edge and operably coupling the impact edge to the cutting edge;
and

pivotally attaching the blades to the broadhead bod)y.

05. A method of expanding an expandable broadhead, comprising:

disposing each of a plurality of blades at least in part in a respective blade recess defined in a
broadhead body when in a retracted, in flight position;

rearwardly longitudinally translating each of the blades from the retracted, in flight position to an
extended, penetrating position such that a rear end of each of the plurality of blades
moves radially outward in a same direction as a blade cutting edge of the blade,
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effecting a camming action of [|a]] the blade cutting edge of each blade outward relative to the
broadhead body by means of the longitudinal translation of each of the plurality of blades;

on each of the blades, defining a camming edge and operably coupling the camming edge to the
cutting edge and an impact edge and operably coupling the impact edge to the cutting edge;
and

engaging the camming surfaces with the broadhead body during movement from the retracted
position to the penetrating position.

66. A method of expanding an expandable broadhead, comprising:

disposing each of a plurality of blades at least in part in a respective blade recess defined in a
broadhead body when in a retracted, in flight position;

rearwardly longitudinally translating each of the blades from the retracted, in flight position to an
extended, penetrating position such that a rear end of each of the plurality of blades
moves radially outward in a same direction as a blade cutting edge of the blade,

effecting a camming action of [|a]] the blade cutting edge of each blade outward relative to the
broadhead body by means of the longitudinal transilation of each of the plurality of blades,

on each of the blades, defining a camming edge and operably coupling the camming edge to the
cutting edge and an impact edge and operably coupling the impact edge to the cutting edge;
and

engaging camming surfaces with rearward portions of the respective recesses in the broadhead body
during movement from the retracted position to the penetrating position.

07. A method of expanding an expandable broadhead, comprising:

disposing each of a plurality of blades at least in part in a respective blade recess defined in a
broadhead body when in a retracted, in flight position;

rearwardly longitudinally translating each of the blades from the retracted, in flight position to an
extended, penetrating position such that a rear end of each of the plurality of blades
moves radially outward in a same direction as a blade cutting edge of the blade;

effecting a camming action of [|a]] the blade cutting edge of each blade outward relative to the
broadhead body by means of the longitudinal translation of each of the plurality of blades,

on each of the blades, defining a camming edge and operably coupling the camming edge to the
cutting edge and an impact edge and operably coupling the impact edge to the cutting edge;
and

engaging the camming edges on the blades with the expandable broadhead during movement from the
retracted position to the penetrating position.

08. An expandable broadhead comprising:

at least one blade including a slot located at least in part in a blade recess on a broadhead body in a
retracted, in flight position,

at least one retaining device extending through the slot, coupling the blade to the broadhead body,
such that upon impact of the expandable broadhead with an object the blade translates
rearwardly relative to the broadhead body and the retaining device slides in the slot and a
rear end of the blade moves radially outward in a same direction as a cutting edge of the
blade 7o an extended, penetrating position, and

a feature on the blade adapted to retain the blade in the retracted, in flight position.
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09. An expandable broadhead comprising:

at least one blade including a slot located at least in part in a blade recess on a broadhead body in a
retracted, in flight position,

at least one retaining device extending through the slot, coupling the blade to the broadhead body,
such that upon impact of the expandable broadhead with an object the blade translates
rearwardly relative to the broadhead body and the retaining device slides in the slot and a
rear end of the blade moves radially outward in a same direction as a cutting edge of the
blade 7o an extended, penetrating position, and

a feature on the blade adapted to retain the blade in the extended, penetrating position.

70. An expandable broadhead comprising:

at least one blade including a slot located at least in part in a blade recess on a broadhead body in a
retracted, in flight position,

at least one retaining device extending through the slot, coupling the blade to the broadhead body,
such that upon impact of the expandable broadhead with an object the blade translates
rearwardly relative to the broadhead body and the retaining device slides in the slot and a
rear end of the blade moves radially outward in a same direction as a cutting edge of the
blade 7o an extended, penetrating position, and

a tip blade coupled to a penetrating end of the expandable broadhead.

71. A method of expanding an expandable broadhead, comprising:

locating at least one blade at least in part in a blade recess in a broadhead body in a retracted, in
flight position, a retaining device extending through a slot in the blade coupling the blade to
the broadhead body;,

rearwardly translating the blade in the blade recess relative to the broadhead body in response to the
expandable broadhead impacting an object, so that the retaining device slides in the slot;

moving a rear end of the blade radially outward in a same direction as a cutting edge of the blade
from a groove to an extended, penetrating position during rearward translation; and

engaging a feature on the blade to retain the blade in the retracted, in flight position.

72. A method of expanding an expandable broadhead, comprising:

locating at least one blade at least in part in a blade recess in a broadhead body in a retracted, in
flight position, a retaining device extending through a slot in the blade coupling the blade to
the broadhead body;,

rearwardly translating the blade in the blade recess relative to the broadhead body in response to the
expandable broadhead impacting an object, so that the retaining device slides in the slot;

moving a rear end of the blade radially outward in a same direction as a cutting edge of the blade
from a groove to an extended, penetrating position during rearward translation; and

engaging a feature on the blade to retain the blade in the extended, penetrating position.

73. A method of expanding an expandable broadhead, comprising:

locating at least one blade at least in part in a blade recess in a broadhead body in a retracted, in
flight position, a retaining device extending through a slot in the blade coupling the blade to
the broadhead body;,

rearwardly translating the blade in the blade recess relative to the broadhead body in response to the
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expandable broadhead impacting an object, so that the retaining device slides in the slot;
moving a rear end of the blade radially outward in a same direction as a cutting edge of the blade

from a groove to an extended, penetrating position during rearward translation; and
coupling a penetrating portion to a forward end of the broadhead body.

74. A method of expanding an expandable broadhead, comprising:

disposing at least one blade at least in part in a blade recess in a broadhead body when in a
retracted, in flight position,

rearwardly translating the blade from the retracted, in flight position to an extended, penetrating
position in response to the expandable broadhead impacting an object;

effecting a camming action of a cutting edge of the blade outward relative to the broadhead body by
longitudinally translating the blade such that a rear end of the blade moves radially
outward in a same direction as a cutting edge of the blade,

defining a mass reducing retaining slot in the blade and disposing a retaining device in the slot to
slidably couple the blade to the broadhead body;

driving the at least one blade longitudinally rearward when the expandable broadhead engages with
the object; and

coupling a tip blade to a forward end of the expandable broadhead.

75. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least one
blade recess,; and

a plurality of blades each comprising an outwardly dirvected cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged to slide relative to the broadhead
body generally along the longitudinal axis between a collapsed position with the blades
forwardly disposed and at least the impact edge exposed from the blade recess, and an
expanded position with the impact edge rearwardly disposed and rear portions of the blades
expanded radially outwardly relative to the broadhead body, wherein the rear portion of
each of the plurality of blades expands radially outwards in a same direction as the
cutting surface of the blade, wherein for each of the plurality of blades the camming surface
is positioned substantially opposite the cutting surface, and the impact edge is operably
coupled to the cutting surface.

70. An expandable broadhead comprising:

a broadhead body comprising a penetrating end and an arrow shaft attachment end permanently
fixing relative to each other along a longitudinal axis; and

a plurality of blades each comprising an outwardly dirvected cutting surface, a camming surface, and
an impact edge, each of the plurality of blades arranged for sliding engagement with the
broadhead body, wherein the blades slide generally along the longitudinal axis, between a
collapsed position with the blades forwardly disposed and at least the impact edge exposed
from the broadhead body, and an expanded position with the impact edge rearwardly
disposed and rear portions of the blades expanded radially outwardly relative to the
broadhead body, wherein the rear portion of each of the plurality of blades expands
radially outwards in a same direction as the cutting surface of the blade, wherein for each
of the plurality of blades the camming surface is positioned substantially opposite the cutting
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surface, and the impact edge is operably coupled to the cutting surface.

77. An expandable broadhead comprising:

a broadhead body comprising a penetrating end and an arrow shaft attachment end permanently
fixing relative to each other along a longitudinal axis; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface, and
an impact edge, each of the plurality of blades are arranged to slide relative to the broadhead
body between a collapsed position with the blades forwardly disposed and generally aligned
with the longitudinal axis, and an expanded position wherein each of the blades are adapted
(o be driven longitudinally rearward when the respective impact edges engage an object,
wherein a rear portion of each of the plurality of blades expands radially outwards in a
same direction as the cutting surface of the blade, wherein for each of the plurality of
blades the camming surface is positioned substantially opposite the cutting surface, and the
impact edge is operably coupled to the cutting surface.

78. A method of expanding an expandable broadhead, comprising the steps of:
permanently fixing a penetrating end and an arrow shaft attachment end on a broadhead body
relative to each other along a longitudinal axis;

engaging each of a plurality of blades for sliding engagement with the broadhead body generally
along the longitudinal axis;

arranging the plurality of blades generally along the longitudinal axis in a collapsed position, the
blades comprising outwardly directed cutting surfaces, camming surfaces, and forwardly
oriented impact edges; and

applying a rearward force to each of the impact edges so that rear portions of the each of the
respective blades expand radially outwardly relative to the broadhead body, wherein the
rear portion of each of the plurality of blades expands radially outwards in a same
direction as the cutting surface of the blade, wherein for each of the plurality of blades the
camming surface is positioned substantially opposite the cutting surface, and the impact edge
is operably coupled to the cutting surface.

79. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess: and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged to slide relative to the
broadhead body generally along the longitudinal axis between a collapsed position with
the blades forwardly disposed and at least the impact edges exposed from the blade
recess, and an expanded position with the impact edges rearwardly disposed and rear
portions of the blades expanded radially outwardly relative to the broadhead body,
wherein an entire length of said cutting surface is positioned external to said broadhead
body in the expanded position, wherein for each of the plurality of blades the camming
surface is operably coupled to the cutting surface and the impact edge, and the impact
edge is operably coupled to the cutting surface, and wherein the at least one blade recess
comprises a groove with one inlet.
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80. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged to slide relative to the
broadhead body generally along the longitudinal axis between a collapsed position with
the blades forwardly disposed and at least the impact edges exposed from the blade
recess, and an expanded position with the impact edges rearwardly disposed and rear
portions of the blades expanded radially outwardly relative to the broadhead body,
wherein for each of the plurality of blades the camming surface is operably coupled to
the cutting surface and the impact edge, the impact edge is operably coupled to the
cutting surface, and the impact edge is exposed tfrom the blade recess in the collapsed
position approximately 180 degrees around the broadhead body from where the rear
potion of the blade expands radially outward in the expanded position, and wherein a
pair of blades are arranged for sliding engagement within a single recess.

81. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess: and

a plurality of blades each comprising an outwardly directed cutting surface, a

camming surface, and an impact edge, each of the plurality of blades arranged to slide
relative to the broadhead body generally along the longitudinal axis between a collapsed
position with the blades forwardly disposed and at least the impact edges exposed from
the blade recess, and an expanded position with the impact edges rearwardly
disposed and rear portions of the blades expanded radially outwardly relative to the
broadhead body, wherein for each of the plurality of blades the camming surface is
operably coupled to the cutting surface and the impact edge, the impact edge is operably
coupled to the cutting surface, and the impact edge is exposed from the blade recess in
the collapsed position approximately 120 degrees around the broadhead body from
where the rear portion of the blade expands radially outward in the expanded position,
wherein the cutting surfaces on the blades are located opposite the respective camming
surfaces.

82. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged to slide relative to the
broadhead body generally along the longitudinal axis between a collapsed position with
the blades forwardly disposed and at least the impact edges exposed from the blade
recess, and an expanded position with the impact edges rearwardly disposed and rear
ends of the blades expanded radially outwardly relative to the broadhead body, wherein
for each of the plurality of blades the camming surface is operably coupled to the cutting
surface and the impact edge, and the impact edge is operably coupled to the cutting
surface, and wherein a pair of blades are arranged for sliding engagement within a
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single recess.

83. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged to slide relative to the
broadhead body generally along the longitudinal axis between a collapsed position with
the blades forwardly disposed and at least the impact edges exposed from the blade
recess, and an expanded position with the impact edges rearwardly disposed and rear
ends of the blades expanded radially outwardly relative to the broadhead body, wherein
for each of the plurality of blades the camming surface is operably coupled to the cutting
surface and the impact edge, and the impact edge is operably coupled to the cutting
surface, and wherein the at least one blade recess comprises a groove with one inlet.

84. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged to slide relative to the
broadhead body generally along the longitudinal axis between a collapsed position with
the blades forwardly disposed and at least the impact edges exposed from the blade
recess, and an expanded position with the impact edges rearwardly disposed and rear
ends of the blades expanded radially outwardly relative to the broadhead body, wherein
for each of the plurality of blades the camming surface is operably coupled to the cutting
surface and the impact edge, and the impact edge is operably coupled to the cutting
surface, wherein the at least one blade recess is arranged at an angle with respect to the
longitudinal axis.

85. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess: and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged to slide relative to the
broadhead body generally along the longitudinal axis between a collapsed position with
the blades forwardly disposed and at least the impact edges exposed from the blade
recess, and an expanded position with the impact edges rearwardly disposed and rear
ends of the blades expanded radially outwardly relative to the broadhead body, wherein
for each of the plurality of blades the camming surface is operably coupled to the cutting
surface and the impact edge, and the impact edge is operably coupled to the cutting
surface, wherein the penetrating end comprises a tip blade.

86. An expandable broadhead comprising:
a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess; and
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a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged to slide relative to the
broadhead body generally along the longitudinal axis between a collapsed position with
the blades forwardly disposed and at least the impact edges exposed from the blade
recess, and an expanded position with the impact edges rearwardly disposed and rear
ends of the blades expanded radially outwardly relative to the broadhead body, wherein
for each of the plurality of blades the camming surface is operably coupled to the cutting
surface and the impact edge, and the impact edge is operably coupled to the cutting
surface, wherein the cutting surfaces on the blades are located opposite the respective
camming surfaces.

87. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged to slide relative to the
broadhead body generally along the longitudinal axis between a collapsed position with
the blades forwardly disposed and at least the impact edges exposed from the blade
recess, and an expanded position with the impact edges rearwardly disposed and rear
ends of the blades expanded radially outwardly relative to the broadhead body, wherein
for each of the plurality of blades the camming surface is operably coupled to the cutting
surface and the impact edge, and the impact edge is operably coupled to the cutting
surface, and wherein the expandable broadhead comprises a friction member that holds
the blades in the collapsed position.

88. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess; and

a plurality of blades each comprising an outwardly directed cutting surface, a

camming surface, and an impact edge, each of the plurality of blades arranged to slide
relative to the broadhead body generally along the longitudinal axis between a collapsed
position with the blades forwardly disposed and at least the impact edges exposed from
the blade recess, and an expanded position with the impact edges rearwardly disposed
and rear ends of the blades expanded radially outwardly relative to the broadhead body,
wherein for each of the plurality of blades the camming surface is operably coupled to
the cutting surface and the impact edge, and the impact edge is operably coupled to the
cutting surface, and wherein the blades comprise an interference fit with the at least one
blade recess.

89. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess: and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged to slide relative to the
broadhead body generally along the longitudinal axis between a collapsed position with
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the blades forwardly disposed and at least the impact edges exposed from the blade
recess, and an expanded position with the impact edges rearwardly disposed and rear
ends of the blades expanded radially outwardly relative to the broadhead body, wherein
for each of the plurality of blades the camming surface is operably coupled to the cutting
surface and the impact edge, and the impact edge is operably coupled to the cutting
surface, wherein the camming surfaces comprise features that retain the blades in the
expanded position.

90. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess:; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged to slide relative to the
broadhead body generally along the longitudinal axis between a collapsed position with
the blades forwardly disposed and at least the impact edges exposed from the blade
recess, and an expanded position with the impact edges rearwardly disposed and rear
ends of the blades expanded radially outwardly relative to the broadhead body, wherein
for each of the plurality of blades the camming surface is operably coupled to the cutting
surface and the impact edge, and the impact edge is operably coupled to the cutting
surface, wherein the blades are arranged at an angle with respect to the longitudinal
axis.

91. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged to slide relative to the
broadhead body generally along the longitudinal axis between a collapsed position with
the blades forwardly disposed and at least the impact edges exposed from the blade
recess, and an expanded position with the impact edges rearwardly disposed and rear
ends of the blades expanded radially outwardly relative to the broadhead body, wherein
for each of the plurality of blades the camming surface is operably coupled to the cutting
surface and the impact edge, and the impact edge is operably coupled to the cutting
surface, wherein the broadhead body comprises a surface engaged with the camming
surfaces on the blades during movement from the collapsed position to the expanded
position.

92. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess:; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged to slide relative to the
broadhead body generally along the longitudinal axis between a collapsed position with
the blades forwardly disposed and at least the impact edges exposed from the blade
recess, and an expanded position with the impact edges rearwardly disposed and rear
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ends of the blades expanded radially outwardly relative to the broadhead body, wherein
for each of the plurality of blades the camming surface is operably coupled to the cutting
surface and the impact edge, and the impact edge is operably coupled to the cutting
surface, wherein the camming surfaces of the blades engage a rearward portion of the
recess during movement from the collapsed position to the expanded position.

93. An expandable broadhead comprising:
a broadhead body comprising a penetrating end and an arrow shaft attachment end
permanently fixing relative to each other along a longitudinal axis; and
a plurality of blades each comprising an outwardly directed cutting surface, a
camming surface, and an impact edge, each of the plurality of blades arranged for
sliding engagement with the broadhead body, wherein the blades slide generally
along the longitudinal axis, between a collapsed position with the blades forwardly
disposed and at least the impact edge exposed from the broadhead body, and an
expanded position with the impact edge rearwardly disposed and rear ends of the
blades expanded radially outwardly relative to the broadhead body, wherein for each
of the plurality of blades the camming surface is operably coupled to the cutting surface and
the impact edge, and the impact edge is operably coupled to the cutting surface, wherein
the broadhead body comprises a surface engaged with the  blades during movement from the
collapsed position to the expanded position.

94. An expandable broadhead comprising:

a broadhead body comprising a penetrating end and an arrow shaft attachment end
permanently fixing relative to each other along a longitudinal axis; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged for sliding engagement with
the broadhead body, wherein the blades slide generally along the longitudinal axis,
between a collapsed position with the blades forwardly disposed and at least the impact
edge exposed from the broadhead body, and an expanded position with the impact edge
rearwardly disposed and rear ends of the blades expanded radially outwardly relative to
the broadhead body, wherein for each of the plurality of blades the camming surface is
operably coupled to the cutting surface and the impact edge, and the impact edge is
operably coupled to the cutting surface, wherein the broadhead body comprises a
surface engaged with the camming surfaces on the blades during movement from the
collapsed position to the expanded position.

95. An expandable broadhead comprising:

a broadhead body comprising a penetrating end and an arrow shaft attachment end
permanently fixing relative to each other along a longitudinal axis; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each ot the plurality of blades arranged for sliding engagement with
the broadhead body, wherein the blades slide generally along the longitudinal axis,
between a collapsed position with the blades forwardly disposed and at least the impact
edge exposed from the broadhead body, and an expanded position with the impact edge
rearwardly disposed and rear ends of the blades expanded radially outwardly relative to
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the broadhead body, wherein for each of the plurality of blades the camming surface is
operably coupled to the cutting surface and the impact edge, and the impact edge is
operably coupled to the cutting surface, wherein the camming surfaces of the blades
engage a rearward portion of the recess during movement from the collapsed position to
the expanded position.

96. An expandable broadhead comprising:

a broadhead body comprising a penetrating end located along a longitudinal axis and at least
one blade recess:; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each of the plurality of blades arranged to slide relative to the
broadhead body generally along the longitudinal axis between a collapsed position with
the blades forwardly disposed and at least the impact edge exposed from the blade
recess, and an expanded position with the impact edge rearwardly disposed and rear
ends of the blades expanded radially outwardly relative to the broadhead body, wherein
for each of the plurality of blades the camming surface is positioned substantially
opposite the cutting surface, and the impact edge is operably coupled to the cutting
surface.

97. An expandable broadhead comprising:

a broadhead body comprising a penetrating end and an arrow shaft attachment end
permanently fixing relative to each other along a longitudinal axis; and

a plurality of blades each comprising an outwardly directed cutting surface, a camming surface,
and an impact edge, each ot the plurality of blades arranged for sliding engagement with
the broadhead body, wherein the blades slide generally along the longitudinal axis,
between a collapsed position with the blades forwardly disposed and at least the impact
edge exposed from the broadhead body, and an expanded position with the impact edge
rearwardly disposed and rear ends of the blades expanded radially outwardly relative to
the broadhead body, wherein for each of the plurality of blades the camming surface is
positioned substantially opposite the cutting surface, and the impact edge is operably
coupled to the cutting surface.

98. A method of expanding an expandable broadhead, comprising the steps of:

permanently fixing a penetrating end and an arrow shatt attachment end on a broadhead
body relative to each other along a longitudinal axis;

engaging each of a plurality of blades for sliding engagement with the broadhead body
generally along the longitudinal axis;

arranging the plurality of blades generally along the longitudinal axis in a collapsed position,
the blades comprising outwardly directed cutting surfaces, camming surfaces, and
forwardly oriented impact edges; and

applying a rearward force to each of the impact edges so that rear ends of each of the
respective blades expand radially outwardly relative to the broadhead body, wherein for
each of the plurality of blades the camming surtface is positioned substantially opposite

the cutting surface, and the impact edge is operably coupled to the cutting surface.--
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