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) Whistle.

@ The invention provides a new whistle, intended
for sports referees, and for small boat emergency
use, where a loud piercing sound is required without
the possibility of loss of sound by "over-blowing" or
by sticking of the freely-moving ball used in conven-
tional whistles. The profile of the new whistle prefer-
ably is of flat-topped "mandolin” shape in side ele-
vation, so that it is familiar and readily acceptable by
established users, and yet includes three separate
fipple-type whistle elements in a single whistle body,
each with its own air column chamber (24, 26, 28)
and vibration-producing knife edge (24a, 26a, 28a),
at least twd of which chambers are of slightly dif-
Nl ferent lengths, so as to produce complex harmonics
&L and beats that increase the piercing quality and
Lo audibility of the sound. This is done by providing two
< elements (24, 26) side-by-side and parallel to one
€O another, with the third also parallel and below (or
¢\Jabove in an inverted shape) the other two protruding
©into the space between them. The body is provided
M yith a rearwardly- protruding boss (18) into which
O the third column (28) extends, so that its knife edge
(28a) can be set back from the others to retain the
desired side profile, and yet it can be the longest of
the three. The whistle is made as a three-part (32,
34, 38) moulding, two (34, 38) of which fit within the

third (32), the moulding parts providing different
parts of the three element chambers (24, 26, 28),
their knife edges (24a, 26a, 28a), air-directing pas-
sages (24c, 26¢c, 28c) and the boss (18), so that ali
three parts can be moulded without the use of com-
plex moulds and the whistle is complete when the
three are assembled together.
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This invention is concerned with improvements
in or relating to whistles, and especially but not
exciusively to such whistles intended for use by
sports' referees.

Whistles are of course fundamental equip-
ments for referees in most sports and must readily
produce a sound that is clearly audible at least to
the players, and preferably also the spectators,
despite the high background noise that is present
in many sports arenas, particularly indoor arenas.
With the increasing commercialization of sports the
matter of good audibility becomes very important,
since failure to hear even a single whistle signal
can have a profound effect on the outcome of a
game, and consequent acrimonious argument be-
tween players, management, spectators, sportsc-
asters, etc. as to what the result should have been.
it is therefore one of the nightmares of a referee
that his whistle fails to sound, so that his signal is
not heard at the crucial point of a game, and of
course this tension increases with the importance
of the game and the size of the audience viewing
it.

It is now a requirement for all boats of what-
ever size that they carry a device that will produce
a clearly audible distress signal, and a loud pierc-
ing whistle is the preferred equipment for smaller
boats wuch as canoes, sailboards and dinghies.
The standard referee and distress whistle as cur-
rently used is a compact version of a "fipple-flute”,
in which the sound is produced by directing a
stream of air against a sharp edge, sometimes
called a "splitter”, thus causing the air to vibrate in
an air column of predetermined length behind the
edge. The volume of the sound produced, and its
piercing quality, are increased by imparting an
additional vibrato effect to the air column, usually
by means of a small freely-moving ball trapped in
the air column enclosure. This type of whistle gen-
erally has been quite satisfactory, but does have
.some problems, especially since under modern
conditions the background noise can be quite high,
particularly with indoor sports such as basketball
and volleyball. It is a fundamental problem of the
fipple-type instrument that if it is blown too hard it
"over-blows" and makes less noise rather than
more, and such over-blowing can easily happen
during the course of an exciting game or exciting
episode during a game, so that the referee must
constantly be on guard against this eventuality.
Again, it is inevitable that saliva from the user's
mouth enters the air column and coats the walls
and the ball, and this can become sufficient to
make the ball stick to the enclosure wall, so that it
is ineffective and the volume of sound is drastically
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reduced to below the level of audibility; this can
happen quite suddenly without prior warning.

It is already known to provide a fipple-type
instrument consisting of an assembly of a number
of separate whistles having air columns of different
lengths, and therefore of different fundamental fre-
quencies, all of which are blown simultaneously
from a single mouthpiece in order to produce a
more audible sound with greater volume, but such
instruments are generally bulky and awkward to
hold, particularly in the mouth. This is a consider-
able disadvantage for referees, who are the major
users of these instruments, since they must feel
comfortable in their handling and use over the
often long period of a game, during the majority of
which the whistle is held in the mouth.

[t is therefore an object of the invention to
provide a new whistle of fipple-type of a preferred
shape having particularly good volume and audibil-
ity.

it is another object to provide such a whistle
that is operable without the use of a vibrato-produc-
ing ball.

In accordance with the present invention there
is provided a whistle of the type comprising at least
three fipple-type whistle elements in a single whis-
tle body, each whistle element having a chamber
providing a respective vibratabie air column and a
respective vibration-producing edge at its entrance,
at least two of the air columns being of different
lengths, the whistle comprising:
first and second whistle elements disposed side-
by-side as seen in plan with the third whistle ele-
ment disposed between the other two elements,
the third whistle element being displaced lateraily
from the first and second elements as seen in side
elevation for reasons of compactness; and
a common mouthpiece for the three elements dis-
posed in front of the elements;
wherein the whistle body is of "mandolin” shape in
side elevation, as defined herein, with the mouth-
piece constituting the neck of the mandolin shape
and the three whistle elements provided in the
bulbous body of the mandolin shape.

Also in accordance with the invention there is
provided a whistle of the type comprising at least
three fipple-type whistle elements in a single whis-
tle body, each whistle element having a chamber
providing a respective vibratable air column and a
respective vibration-producing edge at its entrance,
at least two of the air columns being of different
lengths, the whistle body being formed as a three-
part plastic moulding consisting of:

a first moulding part providing upper or lower and
side walls of a mouthpiece directing air to all the
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whistle elements, and the respective parts of the
chambers of two of the whistle elements disposed
side-by-side;

a second moulding part providing the remainders
of the said two whistle element chambers, and at
least the major portion of the upper part of a third
chamber; and

a third moulding part providing the remainder of
the mouthpiece passage, and the remainder of the
third chamber.

Further in accordance with the invention there
is provided a whistle of the type comprising a
plurality of fipple-type whistle elements in a single
whistle body, each whistle element having a cham-
ber providing a respective vibratable air column
and a respective vibration-producing edge at its
entrance, at least two of the air columns being of
different lengths, the whistle comprising:
at least two whistle elements disposed side-by-side
to one another; and
a. common mouthpiece for all the elements dis-
posed in front of the elements;
the whistle body having protruding from iis rear
end a boss of narrower width than the body, into
which protruding boss one of the whistle element
chambers extends.

A particular preferred embodiment of the inven-
tion will now be described, by way of example, with
reference to the accompanying diagrammatic draw-
ings, wherein:

Figure 1 is a perspective view of the whistle
taken from above, to one side and somewhat to the
front;

Figure 2 is another perspective view taken
from below, to one side and somewhat to the rear;

Figures 3a, 3b and 3c are respective side
elovations of the three moulding parts from which
the whistle is assembled;

Figures 4a, 4b and 4c are respective plan
elevations from above of the moulding parts;

Figures 5a, 5b and 5c are respective plan
elevations from below of the moulding parts;

Figures 6a, 6b and 6¢c are respective plan
elevations from one end of the moulding parts; and

Figures 7a, 7b and 7c are respective plan
elevations from the other end of the moulding
parts.

The specific preferred form of whistle has, as
seen in side elevation, what is called for conve-
nience in reference, a mandolin shape, having a
narrow front portion 10, corresponding to the elon-
gated neck of the mandolin shape, which con-
stitutes the mouthpiece of the whistle, and a bul-
bous partially circular rear portion 12, correspond-
ing to the body of the mandolin, which accom-
modates three fippie-type whistle elements, the
common top face 14 of the front and rear portions
being substantially flat. The lower surface of the
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open front end of the mouthpiece is provided with
a downward protuberance 16 to facilitate gripping it
between the lips and the teeth of the user and to
help in its retention in the mouth. A boss 18 pro-
trudes centrally from the rear end and is provided
with a transverse bore 20 to receive a split ring
used for attachment of a lanyard, chain, etc. to
retain the whistle around the user's neck, or on the
user's clothing, etc. The two side walls of the
whistle body are substantially flat and parallei to
one another. Such a whistle shape is thoroughly
familiar to the principal user's thereof, particularly
sports referees, the bulbous flat-sided body being
easily and firmly gripped between the fingers. They
are therefore thoroughly comfortable with its use,
despite the need frequently to retain it in the mouth
for considerable periods of time, and also to be
constantly removing it from and replacing it in the
mouth. The present invention solves the problem of
providing three separate whistle elements all of
different lengths in such a body shape, which was
originally designed for a single chamber whistle
employing a freely-moving ball.

The mouthpiece 10 provides a passage 22
leading to all three of the whistle elements, each of
which has a respective chamber 24, 26 and 28,
provided with respective vibration - producing knife
edges or "splitters” 24a, 26a and 28a. Respective
transverse walls 24b, 26b and 28b disposed in
front of the knife edges form respective air-direct-
ing passages 24c, 26c and 28c that shape and
direct the respective air flows throlgh the passages

" against their respective knife edges. In this em-

bodiment all three chambers are of circular cross-
section with the two chambers 24 and 26 disposed
in the upper part of the body parallel and close to
one another, so that they are side-by-side as seen
in plan, while the third chamber 28 extends into the
cusp-shaped space between the other two; this
brings the third chamber into line with the central
boss 18 and permits it to protrude into the body of
the boss, and thus be accommodated within the
mandolin shape side elevation profile. This ar-
rangement also permits the wall 28b and its knife
edge 28a to be located behind the other two walls
24b and 26b and the two knife edges 24a and 26a,
which are side-by-side, and permits the retention of
the smoothly curved lower wall 30 needed to obtain
the desired traditional side profile. The arrange-
ment also permits this particular disposition of the
walls and knife edges, even though the chamber 28
is the longest of the three.

The high audibility of the whistle is due in
substantial part to the complex beats and har-
monics that are produced in and between the ele-
ments of different chamber lengths, and hence of
different fundamental frequencies. At least two of
the chambers should therefore be of different
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lengths to obtain this effect.

It is found that in this particular embodiment
the specific lengths selected for the chambers are
also important to obtain a compact whistle of high
volume and audibility or penefration, and they
should be between 2.0 cm (0.8 in,) and 2.5 cm (1.0
in.), preferably between 2.15 cm (0.86 in.) and 2.3
cm (0.92 in.). It is also found important for there not
to be too great a difference between the longest
and the shortest column, and this should be from 5
to 10%, preferably about 7%, of the length of the
shortest chamber. A particular preferred structure
has all three chambers of different lengths with the
two shorter chambers of lengths 2.15 cm (0.86 in.)
and 2.175 cm (0.87 in.), and the longer third cham-
ber extending into the boss of length 2.30 cm (0.96
in.). The chambers are all of 0.682 cm (0.265 in.)
diameter and are accommodated in a body of only
5.4 cm {2.16 in.) length, 2.0 cm (0.80 in.) width and
2.15 cm (0.806 in.) maximum depth, so that it is
highly compact and easily held in the hand and the
mouth.

For some persons it may be preferred to make
the whistle so that the two side-by-side elements
24 and 26 are lowermost, while the third element is
uppermost, in which case the mouthpiece protuber-
ance 16 is provided on the other edge of the
mouthpiece mouth and bulbous body portion is
also uppermost, while the common straight edge
14 becomes a lower edge. For convenience in
nomenclature the resultant side elevation shape is
still referred to as of ""mandolin” shape.

The use of a protruding boss in this manner to
provide a whistle of compact shape is also ap-
plicable to other whistle shapes, such as a bunch
of three or more parallel whistle elements grouped
together and blown through a common mouthpiece,
the element with the longest chamber extending
into the boss as described above for the preferred
flat-topped mandolin shaped whistle.

A particularly preferred manner of manufactur-
ing this relatively complex structure is as a three-
part plastic mouiding. The first moulding part 32 is
approximately U-shaped in transverse cross-sec-
tion and provides the flat common top face 14 (or
common bottom face if the shape is inverted) and
the two spaced parallel side walls of the mouth-
piece. These two side walls extend downwards
providing the curved edges for the curved lower
wall 30, and the corresponding part of the rounded
bulb of the flat-topped mandolin shape. The top
half only of the boss 18 protrudes from the rear
face, and this also provides the corresponding top
half portion of the rear end of the central lower
chamber 28. The upper interior part of the mould-
ing is shaped to provide the upper half portions of
the two parallel chambers 24 and 26.

The second central or core moulding part 34
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provides the remainder of the two chambers 24
and 26 and fits snugly between the walls of the first
part, so that these two chambers are complete
when the two parts are together. The part also has
two upwardly protruding air-directing wall members
24b, 26b and a downwardly protruding wall mem-
ber 28b. It further provides the upper front portion
of the third chamber 28 between the two parallel
remainder chamber parts.

The third moulding part 38 also fits snugly
between the walls of the first part with the second
core moulding part enclosed between the other two
moulding parts. This third part carries the mouth
protuberance 16 and provides the bottom wall
needed to complete the mouthpiece passage 22. It
further provides the smoothly curved lower wall 30,
the knife edge 28a for the column 28 and the lower
part of the boss 18, which is hollow to complete the
column 28, as well as completing the boss itself. A
similar structure will stiil be employed if the in-
verted shape described above is preferred.

It will be seen that the three parts can readily
be moulded separately to the tolerances required
for the middle and third parts to fit snugly within
the upper part, without the need for complex multi-
part moulds, and upon assembly of the three paris
together the whistle is complete. The split ring that
usually is provided in the transverse bore can be
placed in position before the parts are connected
together, avoiding the tedious and difficuit addition
step that is otherwise required. The parts can be
retained together by any suitable méans, such as
ultrasonic welding or cementing and requires only
the addition of a lanyard or chain, etc. The cluster
of whistles of different inirinsic pitches, owing to
the different but close lengths of the respective
columns (i.e. within 7% of one another), produce
an exceptionally loud and piercing noise without
requiring more than moderate blowing by the user,
but is unexpectedly difficult, if not impossible, to
"over-blow™ unless a quite excessive blowing force
is used.

Claims

1. A whistle of the type comprising at least
three fipple-type whistle elements in a single whis-
tle body, each whistle element having a chamber
(24, 26, 28) providing a respective vibratable air
column and a respective vibration-producing edge
(24a, 26a, 28a) at its entrance, at least two of the
air columns being of different lengths, character-
ized in that the whistle comprises:
first and second whistle elements (24, 26) disposed
side-by-side as seen inplan with the third whistle
element (28) disposed between the other two ele-
ments, the third whistle element being displaced
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laterally from the first and second elemenis as
seen in side elevation; and

a common mouthpiece (10) for the three elements
disposed in front of the elements;

wherein the whistle body is of "mandolin” shape in
side elevation, as defined herein, with the mouth-
piece (10) constituting the neck of the mandolin
shape and the three whistle elements provided in
the bulbous body (12) of the mandolin shape.

2. A whistle as claimed in claim 1, character-
ized in that the third element (28) has the longest
chamber of the three elements.

3. A whistle as claimed in claim 1 or 2, char-
acterized in that the whistle body (12) has a boss
(18) protruding from its rear end and the said third
element chamber (28) extends into the said boss.

4. A whistle as claimed in any one of claims 1
to 3, characterized in that the first and second
whistle elements are upper elemenis (24, 26) as
seen in side elevation and the third whistle element
(28) is a lower element.

5. A whistle as claimed in any one of claims 1
to 4, characterized in that the entrance wall (28b)
and vibration-producing edge (28a) of the third
element are disposed further back in the body than
the entrance walls (24b, 26b) and edges (24a, 26a)
of the other two elements.

6. A whistle as claimed in any one of claims 1
to 5, characterized in that the differences between
the longest and the shortest chamber (28, 24 re-
spectively) is about 5% to 10% of the length of the
shortest chamber.

7. A whistle as claimed in any one of claims 1
to 6, characterized in that the lengths of the cham-
bers (24, 26, 28) are between 2.0 cm (0.8 in.) and
2.5 cm (1 in.), preferably are between 2.15 cm
(0.86 in.) and 2.3 cm (0.92 in.), and specifically are
respectively 2.15 cm (0.86 in.), 2.175 cm (0.870 in.)
and 2.3 cm (0.92 in.)

8. A whistle as claimed in any one of claims 1
to 7, characterized in that the whistle body (10, 12)
is formed as a three-part plastic moulding consist-
ing of:

a first moulding part (32) providing a wall or wails
of the mouthpiece (10) and respeciive parts of the
first and second chambers (24, 26);

a second moulding part (34) providing the remain-
ders of the first and second chambers, (24, 26) and
at least the major portion of the length of the
respective part of the third chamber (28); and

a third moulding part (38) providing the remainder
of the mouthpiece passage walls (22), and the
remainder of the third chamber (28).

9. A whistle as claimed in claim 8, character-
ized in that the first moulding part (32) has a top or
bottom wall and two spaced parallel side walls
constituting respectively the upper or lower wall
and side walls of the mouthpiece (10) and the
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whistle body (12);

the second moulding part (34) provides the trans-
verse walls for the air-directing passages; and

the second and third moulding parts (34, 38) fit
between the said side walls of the first moulding
part (32).

10. A whistle as claimed in claim 8 or 9,
characterized in that the first moulding part (32)
provides top or bottom and side walls of the
mouthpiece (10) and of the whistie body (12), and
also provides the respective part of a boss (18)
protruding from the rear end of the whistle, which
boss (18) includes the respective rear end portion
of the third chamber (28); '
the second moulding part (34) provides the trans-
verse walls (24b, 26b, 28b) for the air-directing
passages; and
the third moulding part (38) provides the remainder
of the boss (18).

11. A whistle of the type comprising at least
three fipple-type whistle elements in a single whis-
tle body, each having a chamber (24, 26, 28)
providing a respective vibratable air column and a
respective vibration-producing edge (24, 26a, 28a),
at least two of the air columns being of different
lengths;
characterized in that the whistle body (10, 12) is
formed as a three-part plastic moulding consisting
of:

a first moulding part (32) providing a wall or walls
of a mouthpiece directing air to all the whistle
elements, side walls of the whistle body, and re-

" spective parts of the chambers (24, 26) of two of

the whistle elements disposed side-by-side;

a second moulding part (34) providing the remain-
ders of the said two whistle element chambers (24,
26), and at least the major portion of the upper part
of a third chamber (28); and

a third moulding part (38) providing the remainder
of the mouthpiece passage walls, and the remain-
der of the third chamber (28).

12. A whistle as claimed in claim 11, character-
ized in that the first moulding part (32) has a top or
bottom wall and two spaced parailel side walls and
the second and third moulding parts (34, 38) fit
between the said side walls of the first mouilding
part.

13. A whistle as claimed in claim 11 or 12,
characterized in that the whistle body (12) has a
boss (18) protruding from its rear end and the said
third element column (28) extends into the said
boss, the boss being formed between the first and
third moulding elements.

14. A whistle as claimed in any one of claims
11 to 13, characterized in that the second moulding
part (34) provides the transverse walls for the air-
directing passages (24c, 26¢, 28c) of the columns.



9 EP 0 302 645 A2 10

15. A whistle as claimed in any one of claims
10 o 14, characterized in that the differences be-
tween the longest and the shortest chambers (24,
26) is about 5% to 10% of the length of the
shortest chamber (24), that the lengths of the
chambers (24, 26) are between 2.0 cm (0.8 in.) and
2.5 em (1 in.), and that preferably the lengths of the
chambers (24, 28) are between 2.15 cm (0.86 in.)
and 2.3 cm (0.92 in.).

16. A whistle as claimed in any one of claims
11 to 15, characterized in that the first and second
whistle elements (24, 26) are upper elements as
seen in side elevation and the third whistle element
(28) is a lower element.

17. A whistle of the type comprising a plurality
of fipple-type whistle elements in a single whistle
body, each whistle element having a chamber (24,
26, 28) providing a respective vibratable air column
and a respective vibration-producing edge (24a,
26a, 28a) at its entrance, at least two of the air
columns being of different lengths, the whistle
comprising:
at least two whistle elements (24, 28) disposed
side-by-side to one another; and
a common mouthpiece (10) for all the elements
disposed in front of the elements;
characterized in that the whistle body (12) has
protruding from its rear end a boss (18) of narrower
width than the body, into which protruding boss
one of the whistle element chambers (28) extends.

18. A whistle as claimed in claim 17, and
including three whistle elements, characterized in
that all of the chambers (24, 26, 28) are of circular
transverse cross-section; and
that one chamber (28) is disposed in the whistle
body in the cusp-shaped space between the other
two chambers (24, 26).

19. A whistle as ciaimed in claim 17 or 18,
characterized in that the differences between the
longest and the shortest chamber (28, 24 respec-
tively) is about 5% to 10% of the length of the
shortest chamber (24), in that the lengths of the
chambers (24, 26, 28) are between 2.0 cm (0.8 in.)
and 2.5 cm (1 in.), preferably are between 2.15 cm
(0.86 in.) and 2.3 cm (0.92 in.), and specifically are
respectively 2.15 cm (0.86 in.), 2.175 cm (0.870 in.)
and 2.3 cm (0.92 in.).

20. A whistle as claimed in any one of claims
17 to 19, characterized in that the whistle body is
formed as a three-part plastic moulding consisting
of:

a first moulding part (32) providing a wall or walls
of the mouthpiece (10) and body (12), respective
parts of two whistle element chambers (24, 26),
and an upper or lower part of the boss (18);

a second moulding part (34) providing the remain-
ders of the said two chambers (24, 26), and at least
the major portion of the respective part of a third
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chamber (28); and

a third moulding part (38) providing the remainder
of the walls of the mouthpiece passage (22), the
remainder of the third chamber (28), and the re-
mainder of the boss (18);

the second (34) and third moulding parts fitting
between the said side walls of the third moulding
part.
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