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My inveniion relates to an improvement in
arrow head and deals with a construction usually
employed on practice arrows and the like.

In my previous application, Serial No. 750,498,
filed May 26, 1947, now Patent No. 2,628,337, of
which this application is a continuation-in-part,
I disclosed a type of arrow head including out-
wardly projecting spring arms designed to im-
pede the movement of the arrow after it struck
an object. The arrangemeni was such that if
the arrow struck a glancing blow at a tree or
similar object, the spring arm would tend to
eliminate the whipping of the arrow shaft and
consequent breakage thereof. The spring arm
also tended to engage grass, leaves, or the like
and to thereby decrease the spsed of movement
of the arrow and also provide a better indication
of the location of the arrow. The arrow pro-
vided with the spring arms has a tendency to

form a path through the grass or leaves which ¢

is readily noticeable by the archer.

‘While my previous construction serves its in-
tended function and is successfully operable, it
embodies certain slight disadvantages. For ex-
ample, after one of the spring arms had been
bent reasrwardly by engagement with an ob-
ject, the arm sprung forwardly against a fixed
stop which tended to bend the arm as its re-
turn movement was halted. Furthermore, the
details of construction were such as to make the
arrow head costly to produce. Furthermore, the
specific shape of the tip of the arrow was not
felt to be as desirable as it might be. The pres-
ent invention is designed to eliminate these pre-
vious difficulties.

An object of the present invention lies in the
provision of an arrow head having a series of
angularly spaced resilient arms projecting out-
wardly therefrom. These arms are preferably
provided with hook ends directed forwardly. If
the arrow passes through trees, grass, or similar
growth, the outwardly projecting arms tend to
catch the surrounding material and impede the
forward progress of the arrow. In many in-
stances a ball or wad of leaves or grass is
formed which prevents the arrow from pene-
trating into the ground. 'This arrangement
serves the double purpose of providing in many
instances a visible path showing the direction
of travel of the arrow and also provides a means
for preventing the arrow from being embedded
in the ground beneath grass and leaves where
it is difficult to locate.

A feature of the present invention lies in the
provision of spring arms which normally pro-
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lect outwardly from the arrow head at substan-
tially right angles to the axis thereof. These
arms are resiliently held from pivotal movement
either forwardly or rearwardly. As a result when
the arms are engaged by objects surrounding
the arrow during the flight thereof and are bent
rearwardly by such engagement the resiliency
of the spring arms in returning to their normal
position may swing the arms forwardly beyond
right angular relation. By eliminating the
shoulder preventing the arms from swinging
forwardly beyond right angular relation, I pre-
vent damage to the arms by action of the arms
striking the shoulder upon their return to nor-
mal position.

A further feature of the present invention lies
in the simplicity with which my arrow head may
be formed. The body of the arrow head may be
tuined on a lathe or other suitable mechanism
of this type. Circular grooves are cut into the
body of the head to form a support for the
helical spring portions of the outwardly pro-
lecting arms. Slots are cut communicating with
the circular grocve to provide a means of anchor-
ing one end of each arm. Holes are drilled
parallel to the axis of the head communicating
with the circular slots so as to provide a means
of permitting the forward flexing of the arms.
Thus my arrow head may be formed by conven-
tional equipment at a relatively low cost.

An added feature of the present invention lies
in the shape of the forward end of the arrow
head. My arrow head is provided with a pro-
jecting forward end which is approximately %
the diameter of the body of the head. 'The for-
ward extremity of the arrow head is of slightly
greater diameter than the portion of the head
immediately to the rear of the forward extremity.
This specific construction is of importance in an
arrow head of the type in question.

A feature of the present invention lies in the
operation of the arrow head in use. The blunt
forward extremity of the arrow head is only ap-
proximately one-half the diameter of the arrow
head body so that the movement of the arrow
head is more gradually reduced when the arrow
is shot against a tree or similar obiect which
the arrow may penetrate to some extent. Tf
the arrow head were provided with a blunt for-
ward end, the full diameter of the head, the
shock caused by striking an object such as a
tree would have a strong tendency to break the
shaft of the arrow. By providing a reduced di-
ameter point forwardly of the tip, the progress
of the arrow is first reduced to 2 considerable
extent before the shoulder between the reduced
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diameter portion of the head and the body of the
head engages the obstruction. This cushioning
action is of importance in preventing the break-
ing of the arrow shafts.

An added feature of the present invention lies
in the provision of the reduced diameter portion
rearwardly of the front extremity of the head.
If the forwardly projecting front end of the arrow
head is cylindrical in form, the arrow has a ten-
dency to bounce rearwardly from the tree or
other obstruction, thereupon rebounding many
feet from the obstruction. I have found that by
reducing the diameter of the tip rearwardly of
the forward extremity, the wood has a tendency
to crowd inwardly, greatly reducing the rebound-
ing tendency. This construction also permits the
arrow to tilt or deflect to some extent without
breakage.

A further feature of the present invention lies
in the provision of a tapered socket for accom-
modating the forward end of the arrow shaft
and in providing a hole through the wall of the
arrow head at a point spaced from the closed
end of this socket. The arrow head is usually
secured in place by cement which softens under
heat. When the socket is entirely closed the
cement forms a gas tending to blow the head
from the shaft. By providing an aperture
spaced from the closed end of the shaft, the
pressure forcing the head from the shaft is re-
lieved after a short distance of movement of the
shaft, thereby reducing the force with which the
head is forced from place.

These and other objects and novel features of
my invention will be more clearly and fully set
forth in the following specification and claims.

In the drawings forming a part of my specifi-
cation:

Figure 1 is a side elevation view of an arrow
head showing the construction thereof.

Figure 2 is a view similar to Figure 1 with a
portion of the arrow head broken away to dis-
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close the manner in which it is attached to the -

arrow shaft.
Figure 3 is a front elevation view of the for-
ward end of the arrow head in enlarged form.
Figure 4 is a sectional view through the arrow
head, the position of the section being indicated
by the line 4—4 of Figure 1.

Figure 5 is a side elevation view of the arrow ,

head body before the spring arms are attached
thereto.

The arrow head A is preferably attached to the
end of an arrow shaft 18. The shaft 10 may be
of any suitable material or design and is provided
with a frusto-conical tapered forward end if.

The arrow head A includes a generally cylin-
drical body portion 12 having a frusto-conical
tapered socket 13 extending axially into the rear
end thereof. The taper of the socket 13 is simi-
lar to the taper of the forward end of the arrow
shaft 11 and the shaft and head are fastened
together by a suitable cement {4. This cement
is usuaily of a type similar to that used for ad-
hering ferrules to fish pole sections and is usually
of a type which softens under heat.

An aperture {5 extends through the wall of
the arrow head near the closed end 1§ of the
socket 13. This aperture serves two important
functions in actual use. In the first place the
aperture serves as a guide or indexing means to
hold the arrow head in proper angular position
while machining the same. Secondly the aper-
ture forms a vent for gas which is produced by
the heating of the arrow head to soften the ad-
hesive (4.
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When the cement or adhesive 14 is heated a

gas is ordinarily produced which tends to drive
the arrow head from the shaft. If the gas is
formed quickiy the head may be forced from
the arrow shaft with. substantial force. The
spacing of the aperture from the base 15 of the
sockets permits the gas to act against the arrow
shaft in a manner to loosen the head upon the
shaft, but at the same time the hole relieves
the building up of excessive pressure aiter the
shaft has been loosened and permits the escape
of the trapped gas.
" As best illustrated in Figures 1 and 5 of the
drawings, the arrow head is provided with a
substantially cylindrical forward extremity (1
which is provided with a substantiaily flat front
face 19. The tip or extremity {7 is connected
to the remainder of the arrow head body by a
connecting neck 20. This neck tapers to a some-
what lesser diameter than the extremity {1 at
a point rearwardly of the front extremity. From
this point 21 of minimum diameter the neck 2§
tapers: outwardly to the periphery of the gen-
erally cylindrical body (2. A shoulder 22 is thus
formed between the smallest diameter portion
21 of the neck and the main body of the arrow
head.

While the number of resilient arms attached
to the arrow head is somewhat of a matter of
choice, I have found that three such arms may
be mounted on an arrow head of usual diameter
and produce the desired result. With reference
to Figures 4 and 5 it will be noted that I pro-
vide circular ring shaped slots 23 in angularly
spaced relation about the periphery of the head
forwardly of the closed end 16 of the socket.
These circular grooves 23 and their axes on a
plane at right angles to the axis of the arrow
head and the axis of each groove is spaced from,
and parallel to, a radius of the arrow head body.
Each groove 23 is formed substantially tangent
to a longitudinally extending groove 24 in the
exterior surface of the arrow head on a longi-
tudinal plane through the axis thereof. In
other words, where three resilient arms are to
be supported by the arrow head these grooves are
spaced 120° apart about the circumference of
the arrow head and extend longitudinally of the
arrow head from a point spaced rearwardly from
the shoulder 22. Bach ring shaped groove 23
is cut to extend substantially tangent to the
groove 24 with the axis of the groove 23 parallel
to the plane through the longitudinal groove
24 and the axis of the arrow head. The axis of
the groove 23 as previously stated is also on a
plane at right angles to the axis of the arrow
head. :

Each ring shaped groove 23 provides a gen-
erally cylindrical aperture into which a helical
spring element may be inserted and also provides
a generally cylindrical boss 25 designed to extend
through the helical spring. The boss 25 forms
a support for the helicai spring members en-
circling the same and tends to hold the springs in
proper position. .

As best illustrated in Figures 3 and 5 of the
drawings, a tapered aperture is provided in the
shoulder 22 at angularly spaced points therein.
One such aperture communicates with each ring
shaped groove 23 in position to communicate sub-
stantially tangentia:ly thereto. The groove 24
extends substantially tangent to the ring shaped
groove on one side of the center thereoi, while
the aperture 26 communicates with the base
of the ring shaped groove on the opposite side
of center.
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The resilient arms 27 include a straight end
portion 29 which extends from one end .of a
helically wound inftermediate portion 30. The
straight portion 28 is designed to engage in the
notch 24 while the helically wound portion 30
rests in the ring shaped notch 23 encircling the
boss 25. The ether end of the helically wound
portion 38 extends tangentially at substantially
right. angles to the end 29 to produce the out-
wardly directed arm portion 3i. Each arm por-
tion 31 terminates in & forwardly direeted hook
end 32.

As will be noted in Figure 3 of the drawings the
arm portion 31 of each arm 37 is alighed with
an aperture 26. Furthermore, the ring shaped
noteh 23 is open on one side due to the eurvature
of the cylindrical body {2 so that there is no outer
wall on the hoteh at the point where the arm 27
extends outwardly from: the head. As a resuli
the arm portion 3t of eich arm may flex rear-
wardly as indicated in dotted outline in Figure i
of the drawings, or may flex forwardly to some
extent extending into a eooperable aperture 26.
A slot 28 connects each aperture 26 to the periph-
ery of the body.

"In seeuring the arms 27 to the head, it is only
necessary to put-each spring in place and to rivet
over the top of each:groove 24 so as to hold the
end 28 of each spring engaged in its notch 24.
Due to the shape of the arm and its comibining
grooves each arm .can only become disengaged
if ‘the end 29 thereof moves cut of its notch 24.
Such.-disengagement is prevented by pressing the
metal on-opposite sides of the notch 24 over the
spring end 25. The spring ends 29 are preferably
flattened before insertion into the slots 24 to pre-
vent rotation of the embedded end of the spring.

It will be seen that ‘the spring arms may be
attached in a relatively simple operation and that
the arrow head may be easily machined in the
manner-described. The arms 27 tend to catch
grass, leaves, or the like, through which the arrow
is directed, thus tending to slow down the speed
of the arrow. When shot inte the ground the
arins tend te ferm a ball or wad of grass and
leaves, whieh discourages penetration of the
arrow into the ground and the action of the
arms usually clears a path which indicates the
direction of travel of the arrow. My arrows are
easily found after being shot, whereas arrows of
a more conventional type are extremely difficult
to find when shot into the grass, beneath leaves,
or into underbrush. Baled hay is often used as
a target in archery contests. The resilient arms
tend fto limit penetration of the arrows into the
hay. As the arrows are extracted from such
baled hay the arms flex forwardly at an angle
and do not greatly impair withdrawal.

The specific shape of the arrow point is also
of decided advantage in the present invention.
I have found that a flat blunt tip approximately
1% the diameter of the usual arrow head body acts
to cushion the shock of the arrow striking a pene-
trable body, such as a free trunk or the like. The
smaller diameter tip usually penetrates into the
tree and slows the arrow somewhat, the engage-
ment of the shoulder 22 against the tree trunk
stopping further movement.

Arrows provided with an integral tip of reduced
diameter usually will rebound from a tree trunk
or the like and bounce several feet from the tree.
I have found that by reducing the diameter of
the tip rearwardly of its extremity, the fibrous
material into which the point penetrates tends
to crowd about the tip and hinder this rebound-
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ing action. While the arrow will usuaily become
disengaged from the tree trunk after striking
the same, the shape of the tip sreatly reduces the
distance the :arrow will rebound, thereby simpli-
fying the task of finding the arrow.

The specific shape of -the point illustrated is
also of advantage if the arrow tends to strike s
glancing ‘blow at a tree or similar object. A
tapered tip causes the direction of the arrow to
suddenly change if it strikes a glancing blow
against an obstruction. However, with the pres~
ent construction if the reduced diameter tip
misses the tree, the shoulder 22 strikes against
the tree and tends to dig inte the same in such
a manner that the direction of travel of the
arrow is not changed as quickly. As a result.the
breaking of arrows -due to the whipping of the
shafts as the direction of travel is suddenly
changed is greatly reduced.

It should be noted that the length of the neck
20 connecting the body of the arrow head to the
reduced diameter extremity thereof is of a length
substantially equal to three-fourths of the diam-
eter of the body (2. Ihave found that if the neck
28 is of a length less than one-half the diameter
of the body, the progress of the arrow is often not
stopped sufficiently before the shoulder 22 strikes
the obstruction to prevent injury to the arrow.
Furthermore, the tendeney of the neck to pre-
vent rebounding is greatly diminished. On the
other hand, if the length of the neck is greater
than the diameter of the arrow head, the arrow
head tends to remain embedded in a tree or
similar cbject, creating a tendency for the arrow
shaft to break off or.pull out of the head. Thus
the specific proportions illustrated¢ are advan~
tageous.

The apertures 26 are flared as indicated in the
drawings, being of larger diameter at their for-
ward end than at:the point of intersection with
the ring shaped grooves 23. The tapering of
these apertures is desirable as this arrangement
assists in maintaining the apertures free .of .dirt
and thelike. If the arrow is shet intothe ground,
far example, dirt is foreed into the. apertures 26
and if the apertures were eylindrical in form the
dirt would tend to remain packed in place. With
the tapered construction, however, as the spring
arms 81 swing forwardly they tend to eject the
dirt forwardly from the apertures, thereby dis-
lodging the dirt automatically. Thus by taper-
ing the holes, the holes are rendered self-clean-
ing.

In accordance with the patent statutes, I have
described the principles of construction and oper-
ation of my arrow head and while I have en-
deavored to set forth the best embodiment there-
of, I desire to have it understood that obvious
changes may be made within the scope of the
following claims without departing from the
spirit of my invention.

I claim:

1. An arrow head including an elongated body
having a generally cylindrieal outer surface, a
socket in one end of said body, a series of an~
gularly spaced ring shaped grooves extending into
said body, the axes of said grooves being ar-
ranged cn & common plane at right angles to the
axis of the cylindrical surface, a groove in said
body substantially tangent to each of said ring
shaped grooves, and a spring seated in each ring
shaped groove and having one end thereof lying
in said tangentially extending groove and having
another end extending at substantially right
angles to the axis of the arrow head.



2,671,664

7

2. The construction described in claim 1 in
which the head is provided with an aperture
forwardly of the ring shaped groove into which
the outwardly extending end of the spring may
extend.

3. The structure described in claim 1 in which
the tangential groove connected to each ring
shaped groove extends parallel to the axis of
the cylindrical surface.

4. An arrow head including a generally cylin-
drical body having a series of longitudinally ex-
tending angularly spaced grooves in the external
surface thereof, said grooves being arranged on
planes extending through the axis of the arrow
head, a ring shaped groove communicating with
each of said longitudinally extending grocves,
said longitudinally extending groove being sub-
stantially tangent to its ring shaped groove, and
a spring arm unit in each of said ring shaped
grooves, said arm unit including an end engaged
in the longitudinally extending groove, a helical
portion engaged in said ring shaped groove, and
an outwardly directed spring end extending out-
wardly from said body.

5. An arrow head including an elongated body
having an arrow shaft socket in one end thereof,
a tip on the other end thereof, said tip in-
cluding a blunt ended extremity of substantially
smaller diameter than said body, and a neck
connecting said extremity to the remainder of
said body, said neck including a reduced diarm-
eter portion of smaller diameter than said ex-
tremity. .

6. An arrow head including a generally cylin-
drical body having an axial socket in one end
thereof, a reduced diameter blunt ended tip in-
tegral with the other end of said body and con-
nected thereto by a connecting neck, said neck
having a portion therein between said ex-
tremity and said body which is of smaller diam-
eter than said extremity.

7. An arrow head including an elongated body, &
socket in one end of said body, a reduced diameter
tip on the other end of said body, a shoulder in
said body between said reduced diameter tip and
the remainder of the body, a series of angularly
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spaced ring-shaped grooves in said body rear-
wardly of said shoulder, a series of springs sup-
ported in said grooves and including outwardly
projecting arms extending outwardly from said
grooves, an aperture extending into said body
generally parallel to the axis of the body through
said shoulder communicating with each ring
shaped groove, a groove connecting each said
aperture with the outer surface of the body, said
apertures being forwardly of said outwardly pro-
jecting arms so that said arms may flex into
said apertures, said apertures being tapered in
form and of largest diamefer at the forward
ends of the apertures.

8. An arrow head including an elongated body,
means on one end of said body for connection
with an arrow shaft, a series of angularly spaced
notches in said body, a resilient arm having &
coiled end portion supported in each of said
notches, said coiled end portion normally hold-
ing each said arm extending outwardly from
said body, and a groove extending from each
notch longitudinally toward the other end of
said body into which the corresponding arm may
swing when flexed forwardly.

9. An arrow head including an elongated body
having an arrow shaft socket in one end there-
of, a tip on the cther end thereof, said tip
including a blunt extremity of substantially
smaller surface area than the cross sectional
area of said body, and a neck connecting said
extremity to the remainder of said body, said
neck including a reduced portion of smaller cross-
sectional area than the area of said extremity.

CLIFFORD J. ZWICKEY.
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