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DETACHABLE APPARATUS FOR SECURING
A TRANSMITTING DEVICE FOR USE WITH
A HUNTING ARROW FOR TRACKING GAME

PRIORITY CLAIM

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 12/983,008, filed Dec. 31, 2010, the entire
contents of which are expressly incorporated herein by refer-
ence thereto.

TECHNICAL FIELD

[0002] The present application relates in general to a hunt-
ing apparatus for hunting game and more specifically to a
detachable apparatus with a transmitting device for use with
a bow hunting arrow.

BACKGROUND

[0003] Arrow-mounted game tracking devices that include
an electronic transmitting device are known in the hunting
industry. During the pursuit of a game animal the archer will
launch the arrow along with the attached transmitting device
into the target animal. These devices typically require equip-
ping an arrow with an electronic transmitting device, either
with a permanently attached transmitting device or with a
detachable transmitting device that uses hooks to try and
attach the transmitting device to the wounded animal. These
devices are intended to operate such that once an arrow is
embedded in a game animal, the hunter may use a hand-held
receiver to locate the position of the wounded game. How-
ever, modern bows used for hunting bear, elk, caribou, deer,
turkey, and other game animals are powerful enough to shoot
an arrow, and thus the electronic transmitting device, com-
pletely through the animal at even long ranges. Existing
devices that utilize detachable components to attempt to
embed the transmitting device in the game animal using
hooks or other mechanisms suffer from numerous deficien-
cies, including requiring custom made arrows, negatively
effecting the flight of the arrow, failing to secure the trans-
mitting device in the game animal upon impact, or allowing
the transmitting device to fall out before the hunter is able to
track the wounded animal.

[0004] The rebound, or deflection, energy of a solid mass in
motion coming in contact with a relatively solid wall (e.g., the
target game animal) is great, and as a result existing detach-
able devices with transmitting devices continue in motion by
rebounding in a direction relative to its point of origin, similar
to the result of throwing a rubber ball against a wall. Modern
arrows can launch and impact at speeds of 250 to 450 feet per
second, and upon impact that mass in motion contains
extreme energy to rebound. Thus, in such cases, the detach-
able device may rebound back off and/or out of the animal.
Or, if the detachable transmitting device does not rebound off
the animal and does attach, it may still be pulled out before the
hunter is able to locate the animal due to the animal rubbing
against obstacles like trees, bushes, ground, and rocks, or the
animal instinctively pulling the attached transmitting device
out.

[0005] Itisthus an object of the present invention to provide
a new and improved detachable apparatus that includes a
transmitting device which is designed to securely attach the
transmitting device to a game animal upon impact when the
arrow passes through the animal.
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SUMMARY

[0006] In one embodiment, the present disclosure is
directed to a tracking apparatus for detaching and securing a
transmitting device carried by an arrow having a front end and
rear end onto a target, said tracking apparatus comprising: a
transmitting device for transmitting a signal to a receiving
device; a stopping component for detaching the tracking
apparatus from the arrow after the arrow collides with the
target; and a securing component for securing the tracking
apparatus to the target, said securing component including
barbs angled towards the rear end of the arrow for stopping
rebound motion of the tracking apparatus after the arrow
collides with the target.

[0007] In another embodiment, the present disclosure is
directed to a detachable nock for detaching and securing a
transmitting device carried by an arrow having a front end and
rear end onto a target, said detachable nock comprises: an
opening for receiving a bowstring situated at the rear of the
detachable nock; a transmitting device for transmitting a sig-
nal to a receiving device; a stopping component for detaching
the detachable nock from the arrow after the arrow collides
with the target, wherein the stopping component includes one
or more wings with a front edge facing the front end of the
arrow that is relatively perpendicular to the axis of the arrow;
and a securing component for securing the detachable nock to
the target, said securing component including barbs angled
towards the rear end of the arrow for stopping rebound motion
of'the detachable nock after the arrow collides with the target.
[0008] Inyetanother embodiment, the present disclosure is
directed to a tracking apparatus for detaching and securing a
transmitting device carried by an arrow having a front end and
rear end onto a target, said tracking apparatus comprising: a
transmitting device for transmitting a signal to a receiving
device; a stopping component for detaching the tracking
apparatus from the arrow after the arrow collides with the
target; and an anchor component for stopping forward motion
of the tracking apparatus after the arrow collides with the
target, said anchor component including forward barbs
angled towards the front end of the arrow; and a securing
component for securing the tracking apparatus to the target,
said securing component including reverse barbs angled
towards the rear end of the arrow for stopping rebound motion
of the tracking apparatus after the arrow collides with the
target.

BRIEF DESCRIPTION OF THE FIGURES

[0009] FIG. 1 is an exploded perspective view of an
embodiment of a detachable tracking apparatus.

[0010] FIG. 2 is an exploded perspective view of an
embodiment of a detachable tracking apparatus.

[0011] FIG. 3 is a perspective view of an embodiment of a
detachable tracking apparatus ready for insertion into an
arrow shaft.

[0012] FIG. 4 is an exploded view of an embodiment of a
detachable tracking apparatus containing a reverse barbs
assembly.

[0013] FIG. 5 is an exploded view of an embodiment of a
detachable tracking apparatus containing a stopping compo-
nent, battery, PCB, and arrow nock.

[0014] FIG. 6 is a side view of a portion of an assembled
embodiment of a detachable tracking apparatus inserted into
an arrow shaft.
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[0015] FIG.7isanexploded side view of an embodiment of
a detachable tracking apparatus.

[0016] FIG.8isanexploded side view of an embodiment of
a detachable tracking apparatus.

[0017] FIG.9isanexploded side view of an embodiment of
a detachable tracking apparatus.

[0018] FIG. 10 is an exploded perspective view of an
embodiment of a detachable tracking apparatus.

DETAILED DESCRIPTION

[0019] The present disclosure provides an apparatus for
hunting game and more specifically to a detachable tracking
apparatus with a transmitting device for use with a bow hunt-
ing arrow. In one embodiment, the tracking apparatus is part
of'an arrow nock assembly. In other embodiments, the detach-
able tracking apparatus can be a separate component or com-
ponents from the arrow nock to allow the hunter to use their
preferred arrow nocks.

[0020] As depicted in FIGS. 1 t0 5, in one embodiment, the
detachable tracking apparatus includes a front section 1 that
includes a securing component 4 attached to the apparatus for
securing the tracking apparatus to the target, a stopping com-
ponent 3 affixed to the apparatus for detaching the tracking
apparatus from the arrow after the arrow collides with the
target, a nock 2 to attach to the bow string, and a transmitting
device that includes a battery 5 and PCB 6. The front section
1 may be made out of aluminum, carbon, acrylic polymer or
plastic or other suitable durable materials that have a high
tensile strength to weight ratio.

[0021] In one embodiment, the tracking apparatus snugly
fits inside the rear end of the shaft of an arrow using an
interference fit (e.g., a friction or compression fit) between a
ridged portion 8 of the front section 1 to keep the tracking
apparatus attached to the arrow shaft during the period the
archer draws the string back and the arrow is dragging on the
arrow rest. In another embodiment, the tracking apparatus
include pressure bumps to make contact with the arrow shaft.
Inyet another embodiment, the entire front section 1 forms an
interference fit to the arrow shaft. One of skill in the art would
appreciate that any method of detachably securing the track-
ing apparatus to the arrow shaft such that the tracking appa-
ratus will detach from the arrow shaft upon target collision is
within the scope of this disclosure.

[0022] In one embodiment, the stopping component 3 has
one or more integrated wings relatively perpendicular to the
rear section 7 for the purpose of, upon target collision, stop-
ping the forward motion of the tracking apparatus at or in the
target, thereby detaching the tracking apparatus as the arrow
passes through the target. The rear section 7 is preferably
made out of a plastic polymer or other durable material that
does not interfere with RF signal transmission. In an embodi-
ment shown in FIGS. 1 to 5, the wings are made of any
durable material, such as a plastic polymer, carbon, alumi-
num, or a light-weight alloy. In this embodiment, the wings
eliminate the chance to grab or hook onto obstacles by leading
with a smooth relatively perpendicular front leading edge
similar in appearance to the leading edge of an airplane wing
to the body of the airplane. The use of wings with a steeply
pitched or straight front leading edge as a stopping compo-
nent prevents them from getting caught on the hunter’s cloths
or body parts when in close contact to an arrow nock as the
arrow is launched from the bow (such as lips, nose, arm, or
hand), bow components (string, sites, arrow rest), or other
debris like tree branches and leaves when it is shot in the

Dec. 18,2014

outdoors. During target collision the wings will physically
stop the transmitting nock from penetrating through the target
as the arrow continues on out the other side of the target, thus
leaving the transmitting behind as the detachable tracking
apparatus separates from the arrow shaft. In one embodiment,
the size and surface of the wings may be minimized to not
effect arrow flight by minimizing air flow contact or by
angling to create a rotation similar or the same as the arrow
feather or plastic vane angles (such as between 0 and 4
degrees from straight forward). The size and surface of the
wings generally depends on the material the wings are made
of For example, an aluminum wing would be thinner than a
plastic wing because of the durability of the compound. As
depicted in FIG. 8, the arrow vanes 802 would have a steeply
pitched or straight front leading edge 803 and act as the
stopping component. Alternatively, in another embodiment,
the stopping component 3 uses hooks or other similar devices
to stop the forward momentum of the tracking apparatus to
detach it from the arrow upon target collision.

[0023] As shown in FIG. 5, in one embodiment, the trans-
mitting device includes a battery 5 that attaches to a PCB 6
which contains the electronics required to generate tracking
signals. In one embodiment, the apparatus consists of a radio
frequency (“RF”) transmitting device that is attached to the
tracking apparatus and is able to be located using a hand-held
receiver that is carried by an archery hunter that is tuned in to
the RF signal generated by the transmitting device. The
hunter uses the hand-held receiver to assist in the tracking and
recovery of the expired or wounded animal through RF com-
munication between the transmitting device and the hand-
held receiver. In one embodiment, the tracking device gener-
ates a signal at the 150-155 MHz frequency. In another
embodiment, the tracking device generates a signal at a
higher frequency, such as 915 MHz.

[0024] Inanembodiment, as depicted in FIG. 5, the PCB 6
inserts into a rear section 7 of the apparatus. In one embodi-
ment, the PCB 6 is keyed into a slot in the nock for orientation.
In another embodiment, the PCB 6 rests against a solid sur-
face. In yet another embodiment, the pocket surrounding the
PCB 6 is filled with a substance for stability and shock sup-
pression, such as silicone adhesive. As depicted in FIGS. 1
and 2, in one embodiment, the battery 5 fits inside the front
section 1 upon assembly. The air reliefhole 9 may be used for
battery insertion and removal. The front section 1 and the rear
section 7 are connected in one embodiment by a threaded
connection 10. One of skill in the art would appreciate that
any suitable type of transmitting device may be used, such as
where the transmitting device is light-weight so as not to
effect the arrow flight dynamics, can withstand high g-forces
and the shock of impact, and can transmit a signal over a
distance suitable for tracking wounded game. In an embodi-
ment, the transmitting device transmits global positioning
system (“GPS”) signals.

[0025] The transmitting device preferably integrates a
power on/oft switch. The switch could be any manual switch
asin a sliding switch, an automatic switch (such as a magnetic
switch), or an accelerometer or inertia motion sensing switch.
In one embodiment, the switch enables the circuit in such a
way that the battery must be removed to disarm the device.
One of skill in the art would appreciate that any suitable type
of switch may be used.

[0026] As shown in FIG. 4, in one embodiment, the secur-
ing component includes reverse barbs 401 (also known as
“spears” or “ribs”’) angled towards the rear of the arrow that
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are engaged or released when the tracking apparatus detaches
from the arrow upon target collision. In one embodiment, the
reverse barbs 401 are attached to or a part of a torsion spring
as shown that compresses when the tracking apparatus is
pushed into the arrow shaft. The reverse barbs 401 fit into an
opening 404 in the front section 1 in an embodiment. Upon
impact with the target, the spring swiftly expands as the arrow
continues its forward motion through its target and leaves the
tracking apparatus behind due to the stopping capacity of the
stopping component. When the torsion spring expands (dur-
ing target collision as the arrow slides off the tracking appa-
ratus) the reverse barbs 401 expand away from the body of the
tracking apparatus and hold the detached apparatus firmly in
the target by digging into bones, muscles, fat, or skin in order
to resist the rebound motion of the detachable tracking appa-
ratus coming to a sudden stop. The torsion spring is strong
enough to initiate the separation of the barbs away from the
tracking apparatus in order that the reverse barbs hook into
the target. The reverse barbs 401 firmly fight any pull or tug on
the rear body from outside the animal due to the animal
rubbing against obstacles like trees, bushes, ground, and
rocks, or the animal instinctively pulling the attached trans-
mitting device out. The tracking apparatus may contain one or
more of these torsion springs. Other forms may be used to
assist in expansion of the reverse barbs such as compression
springs, wave springs, or any other suitable spring or device.
In an embodiment, the reverse barbs 401 are hinged by a
single pin 402 toward the front of the tracking apparatus
whereby the pin also goes through the coil of the torsion
spring.

[0027] The reverse barbs 401 should be of a sufficient
length so as to resist the rebound or deflection motion of the
detachable tracking apparatus. In one embodiment, the
reverse barbs are 1 inch in length. Other embodiments have
shorter or longer reverse barbs, depending on the material the
barbs are made of and the number of barbs. For example, in
one embodiment, a detachable tracking apparatus with more
than two reverse barbs has reverse barbs of ¥4 inch. Another
embodiment has one reverse barb made out of a strong metal
alloy of a 1 and %4 inches. One of skill in the art would
appreciate that a modification to the length and number of
reverse barbs is suitable as long as the barbs resist the rebound
motion of the detachable tracking apparatus coming to a
sudden stop.

[0028] As shown in FIG. 4, in one embodiment, the secur-
ing component includes reinforcing arms 403a and 4035 that
fit over or clip onto the torsion spring reverse barbs 401. In
this embodiment, the torsion spring helps in the expansion of
the reinforcing arms. The reverse barbs 401 and reinforcing
arms 403a and 4035 can be made of a light-weight, durable
material, such as stainless steel, music steel, aluminum alloy,
or a plastic polymer, among others. The reinforcing arms may
be made out of a different material than the reverse barbs 401.

[0029] In an alternate embodiment (not depicted), the
securing component is comprised of reverse barbs hingedly
connected to the front section that engage into the target
animal upon a rebound motion of the tracking apparatus
rather than by spring force upon detachment of the tracking
apparatus. In such an embodiment, the reverse barbs are
enclosed within the tracking apparatus such that the end of the
barbs are in a closed position while inside the shaft of the
arrow but can engage with the target because of either the
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force ofthe stopping momentum or from the ends of the barbs
catching on the target during the rebound or deflection
motion.

[0030] In one embodiment of the disclosed apparatus and
system, the hand-held receiver is paired or synchronized to
the specific transmitter signal of the transmitting device. The
hand-held receiver will assist the hunter by guiding the hunter
in the direction or to the location of the transmitting nock. The
hand-held receiver may incorporate visual indicators of the
direction or location of the transmitting device as well as
other indicators such as sounds or vibration to name only a
couple. The hand-held receiver may also incorporate indica-
tors such as if the transmitting nock is in motion or is still, and
for how long has it been still, and may incorporate features
such as a clock, a stopwatch, a barometer, a thermometer, an
altimeter, and other features.

[0031] FIG. 6 depicts an embodiment of a tracking appara-
tus inserted into an arrow shaft. In this embodiment, the front
portion 605 of the tracking apparatus, which covers the bat-
tery for the transmitting device and includes reverse barbs
604, is inserted into the arrow shaft 606. The reverse barbs
604 fold into the arrow shaft 606 upon insertion. In one
embodiment, arrow vanes 601 are glued or bonded to the
outside of the arrow shaft in front of the stopping component
603. The rear section of the tracking apparatus 607, which
includes the stopping component 603, connects to the front
section 605 by a threaded connection or bonding. The joined
tracking apparatus sections are secured to the arrow shaft 606
through an interference fit at the ridged portion 602.

[0032] AsdepictedinFIG. 7, in one embodiment, the track-
ing apparatus is inserted into a two-piece arrow allowing the
hunter to use a preferred arrow nock 701 and arrow feathers or
vanes 703. In this embodiment, the tracking apparatus hous-
ing 705 containing the transmitting device, which again may
include a battery and PCB containing the transmitting elec-
tronics, and reverse barbs 704 are inserted inside the front
arrow section 707 and the rear arrow section 709. The appa-
ratus contains forward barbs 706 that angle towards the front
of the arrow when released that act as an anchor component
for stopping the forward motion of the tracking apparatus. In
this embodiment, the tracking apparatus containing the trans-
mitting device and forward barbs 706 and reverse barbs 704
slides in and fits snugly into the hollow rear arrow tube section
709 and front arrow tube section 707. In one embodiment, the
rear arrow section has a winged stopping component 702
attached over the arrow shaft by bonding, such as glue or
pressure, behind the arrow vanes 703 and 708. Upon target
collision, the winged stopping component 702 stops the rear
arrow section upon target collision allowing the front arrow
section to continue into and thru the target. In an embodiment,
the front and rear arrow sections are connected together
through the interference fit between the housing 705 and the
front and rear arrow sections and held together by pressure
between the device and the arrow inside wall. The interfer-
ence fit should be tight enough to keep the arrow pieces firmly
together while drawing and releasing the arrow, yet loose
enough to break apart when the wing stopping component
702 stops the rear arrow section upon target collision. Upon
target collision, the forward angled barbs 706 engage and stop
the forward motion of the tracking apparatus and the reverse
barbs 704 engage to prevent rebound or deflection motion,
keeping the tracking apparatus firmly in place inside the
target animal.
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[0033] As depicted in FIG. 8, in another embodiment, the
tracking apparatus is also mounted in a detachable rear seg-
ment of a two-piece arrow but secured to the rear arrow
section 807. In this embodiment, the tracking apparatus hous-
ing 805 containing the tracking device and reverse barbs 804
is inserted into the front arrow section 806 and the rear arrow
section 807. When the front arrow section 806 is connected to
the rear arrow section 807, the reverse barbs are folded inside
of'the arrow shaft. As shown, the reverse barbs 804 angle back
toward the rear end of the arrow upon release. The flexible or
hinged reverse barbs 804 are mounted in the connection point
between the two arrow pieces folded into the smaller diameter
housing 805 which is connected to the rear arrow section 807.
The apparatus housing 805 slides into the front arrow section
806. The housing 805 is attached to the rear arrow section 807
by a threaded connection or bonding or soldering. In one
embodiment, the arrow vanes 802 have a steeply pitched or
straight front leading edge 803 and act as the stopping com-
ponent. In one embodiment, the arrow vanes are part of a one
piece component that slides over and bonds to the arrow shaft
as depicted in FIG. 8. In an alternative embodiment, as
depicted in FIG. 9, the arrow vanes 901 and 902 are affixed to
the arrow shaft through bonding, such as glue or pressure.
FIG. 10 depicts another embodiment where the arrow vanes
are replaced by thicker stopping wings 1001.

[0034] The foregoing description has been presented for
the purposes of illustration and description. It is not intended
to be exhaustive or to limit the invention to the exemplary
embodiments disclosed. Many modifications and variations
are possible in light of the above teachings. It is intended that
the scope of the invention be limited not by this detailed
description of examples, but rather by the claims appended
hereto.

1-20. (canceled)

21. A tracking apparatus for detaching and securing a trans-
mitting device carried by a projectile onto a target, the track-
ing apparatus comprising:

a transmitting device configured to transmit a signal to a

receiving device;

a switch integrated into the transmitting device and
selected from the group consisting of a sliding switch, an
automatic switch, a switch comprising an accelerom-
eter, an inertia motion sensing switch, and combinations
thereof;

a stopping component configured to detach the tracking
apparatus from the projectile after the projectile collides
with the target; and

a securing component configured to secure the tracking
apparatus to the target.

22. The apparatus of claim 21, wherein the switch is an

automatic switch comprising a magnetic switch.

23. The apparatus of claim 21, wherein the transmitting
device comprises a battery and a printed circuit board config-
ured to generate the signal.
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24. The apparatus of claim 23, wherein the switch is com-
municatively connected to the printed circuit board such that
the battery must be removed to disarm the transmitting
device.

25. The apparatus of claim 23, wherein the printed circuit
board inserts into a rear section of the apparatus.

26. The apparatus of claim 25, wherein the rear section
comprises the stopping component.

27. The apparatus of claim 21, wherein the securing com-
ponent is configured to stop rebound motion of the tracking
apparatus after the projectile collides with the target.

28. A system for tracking game, the system comprising:

a tracking apparatus for detaching and securing a transmit-
ting device carried by an projectile onto a target, the
transmitting device configured to transmit a signal, the
tracking apparatus further comprising a stopping com-
ponent configured to detach the tracking apparatus from
the projectile after the projectile collides with the target
and further comprising a securing component config-
ured to secure the tracking apparatus to the target; and

a hand-held receiver configured to receive the signal from
the transmitting device.

29. The system of claim 28, wherein the tracking apparatus
further comprises a switch integrated into the transmitting
device and selected from the group consisting of a sliding
switch, an automatic switch, a switch comprising an acceler-
ometer, an inertia motion sensing switch, and combinations
thereof.

30. The apparatus of claim 29, wherein the switch is an
automatic switch comprising a magnetic switch.

31. The system of claim 28, wherein the transmitting
device is configured to transmit a radio frequency signal, and
the hand-held receiver is configured to receive the radio fre-
quency signal.

32. A detachable nock for detaching and securing a trans-
mitting device carried by an projectile onto a target, the
detachable nock comprising:

an opening for receiving a bowstring situated at the rear of
the detachable nock;

a transmitting device configured to transmit a signal to a
receiving device;

a switch integrated into the transmitting device and
selected from the group consisting of a sliding switch, an
automatic switch, a switch comprising an accelerom-
eter, an inertia motion sensing switch, and combinations
thereof;

a stopping component configured to detach the nock from
the projectile after the projectile collides with the target;
and

a securing component configured to secure the nock to the
target.

33. The apparatus of claim 32, wherein the switch is an

automatic switch comprising a magnetic switch.
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