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(9 Safety ski stick.

A safety ski stick (10} incorporating a warning indicator
(24,16) which produces a periodic warning sound (24) or
periodic flashes of high intensity light (16} and is powered by

self-contained batteries.
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This invention relates to a safety ski stick
which incorporates warning indication means, and
in particular to a safety ski stick in which periodic
generation éf a warning sound or of flashes of high
intensity light can be actuated by the user.

In recent years , skiing has become an increas-
ingly popular sport in many parts of the world.
As a result, ski grounds have become extremely
crowded in some cases. Due to such crowded conditions,
and the varying degrees of experience of the sklers
at these grounds, injuries caused by colllisions between
skiers have become increasingly frequent. The present
invention 1s intended to alleviate this problem,
by providing a skier with a ski stickwhich can be
used to generate a warning signal, such as a 16ud
periodic sound or a flashlng light, or a combination
of both of such warning.signals. In this way, a
skier who 1s moving at high speed, and therefore
cannot stop within a very short distance, can
provide a warning to another skier who has come
into hils path, to indicate to the other skler that
there is a danger of a collision between them. The
present invention 1s therefore a valuable safety
measure for reducing the incldence of injuries whieh

occur during skiling.
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It is therefore an object of the present
invention to provide a ski stick which enable; a warning
signal to be generated by the user.
Other objects, features and advantages of
the present invention will be made more apparent

from the following description, when taken in conjunction

with the attached drawings, whose scope is given by the

.. appended claims.

In the drawings:

Fig. 1 illustrates the outer appearance of an
embodiment of a ski stick in accordance with the present
invention;

Fig. 2 is a partial cross--sectional diagram
of the embodiment shown in Fig. 1; and

Fig. 3 is a circuit diagram of an electronic
circuit module used in the embodiment of Fig. 1 and
Fig. 2:

Referring now to Fig. 1, the external appearance
of an embodiment of a ski stick in accordance with the
present invention is shown therein. Numeral 10
indicates a casing, made of material such as aluminum
or aluminum alloy. Transparent or translucent areas 11
are provided, through which a flashing warning light
can appear. Apertures 12 are provided, from which a
warning sound signal is emitted. A switch 14 is provided

on the handle of the ski pole, which the user can actuate
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in order to cause a warning signal to be produced.

Referring now to Fig. 2, a partial crosssectional
view of the embodiment of the present invention
shown in Fig. 1 is given. A flash tube 16
is provided within casing 10. This can be, for
example, a xenon flash tube. Flash tube 16 is
connected by conductors 20 to an electronic circuit
module 22. An acoustic device 2L is also provided
within casing 10, and i1s connected to electronic
circult module 22. Electronic circuit module 22 is
fixed within casing 10, and a spring 20 is located
between electronic circuilt module 22 and three batteries
28, 30 and 32, which are connected 1n series to
provide power to electronic circuit module 22.

Spring 20 provides electrical connection betweeﬁ

the negative potential end of batteries 28, 30 and 32,
and circuilt module 22, and is 1insulated from casing
10 by means of an insulating sleeve 27.

One terminal of switch 14 1is connected to the
positive end of batteries 28, 30 and 32, and the
other terminal of switch 14 is connected to casing 10.
Thus, when switch 14 1s actuated, power 1s applied from

batteries 28, 30 and 32 to electronic clrcuit module 22,

since a power supply terminal of electronic circuit

module 22 is electrically connected to casing 10.
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Referring now to Fig. 3, a circuit dlagram
is shown therein of electronic circuit module 22,
flash tube 16 and acoustic device 24.Numeral 38
denotes a DC to DC converter circuilt, which operates
in conjunction with a transistor 40. When switch
14 is actuated, battery 34 (denoting,.collectively,
batteries 28, 30 and 32) is connected to the center
tap of primary winding 36 of a transformer 35.

One end of primary winding 36 is connected to the
collector of trapsistor 40, while the other end

is connected through a series-connected capacitor 4l
and resistor 45 to the base of transistor 40. A bias
resistor U3 is also connected to the base of transistor
ko, from the center tap of primary winding 36. .

When battery 34 is connected by actuation of
switch 14, then transistor 40 functions as an oscillator,
in conjunction with the primary winding 36 of transformer
35. The osclllation frequency can be modified by
adjusting the value of reisistor U5 or capacitor ul,

One end of the secondary winding 48 of transformer

35 is connected to a diode 50,'which performs

half-wave rectification of the voltage appearing across
secondary winding 48, The output of diode 50 1s applied
to an energy-storage capacitor 56, which is of

relatively high capacity. The positive terminal of
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capacitor 56 1s connected to a resistor 58 and to

an electrode T2 of flash tube 16. The other'end of
resistor 58 is connected to one terminal of a potentiom-
eter 60, the other end of which is connected to the
negative terminal of capacitor 56 and the other end of
secondary winding 48. The slider of potentiometer

60 is connected to a terminal of a trigger diode

known as a DIAC, the other terminal of which is
connected to the gate terminal of a silicon controlled
rectifier (referred to hereinafter as an SCR).

The anode terminal of SCR 64 is connected to the
Junction of resistor 58 and potentiometer 60,

and to one terminal of a capacitor 66. The other
terminal of capacitor 66 is connected to a tap on a
voltage step-up coil 68. -One end of voltage step-up
coll 68 is connected to an eleétrode 70 of flash tube
16, The high voltage generation portion of electronic
clrcuit module 22 1s indicated by the broken-line
rectangle 76.

The operation of this high-voltage generation
portion 76 is as follows. If we assume that capacltor
66 1s initially in an uncha;ged state, then 1f switch
14 has been actuated, the voltage across the ends of

potentiometer 60 will gradually rise as capacltor 66

is charged through resistor 58. When the voltage
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applied to trigger diode 62 from the slider Jf
potentiometer 60 reaches a certain value, then
trigger diode 62 will enter a low resistance state,
causing SCR 64 to be triggered into conduction.
Capacitor 66 is thereby rapidly discharged through
SCR 64, causing a large current to flow momentarily
through the portion of voltage step-up coil 68 which
is connected between the cathode electrode of SCR 64
and capacitor 66, As a result, a very high voltage is
generated across the ends of voltage step-up coil
68, causing a spark to be produced in flash tube 16.
The resultant ionization o gas within flash tube
16 causes a state of low resistance to be developed
between electrodes 72 and 74 of flash tube 16. The
energy-storage capacitor 56 is thereby rapidly
discharged through flash tube 16, causing a flash of
high-intensity light to be generated.
Both capacitors 56 and 66 are now discharged.
After a period of time, whose duration is determined
by the values of resistor 58 and capacitor 66, the
sequence of events described above will occur once
more and another flash of liéht will be generated
by flash tube 16, so that such flashes are generated
in a periodic manner. -

Transistors 78 and 80, together with collector
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resistors 82 and 84 , base resistors 86 and‘90

and coupling capacitors 88 and 92, constitute 3 first
astable multivibrator circuit 77, which generates an
output signal of approximately square waveform
across collector resistance 94. This signal is
applied to the base of PNP transistor 96, which has an
emitter resistor 96 connected between its emitter
and the high potential of battery 34. The collector
of transistor 94 is connected to the base of a
transistor 98, which serves as a switch. When the
collector of transistor 80 is at the high potential
of battery 34, then transistor 94 is cut off, i.e. ~
no current flows between 1ts collector and base.

When the collector of transistor 80 goes to the low
potential of battery 34, then transistor 94 is

set iIn a conducting condition, in which a current
flows from the emitter to collector, with the value
of this current being determined primarily by the
value of resistor 96. Thils current flows into the
base of transistor 98, causing transistor 98 to
saturate,so that the lmpedance between the emitter
and collector of transis tor'98 attains a very low
value. Transistors 100 and 102, together with
collector resistors 104 and 106, base resistors

108 and 112, and coupling capacitors 110 and 114,
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constitute a second astable multivibrator.99: which
pjoduces a signal having a frequency which is within
the audio range of frequencies, and which 1s of
much higher frequency than the oﬁtpuf sighal of
the first astable multivibrator described above.
The output signal from this second astable muitivibrator,
which appears across resistor 106, is applied to the
base of a PNP transistor 116, the emitter of wh;ch
1s connected to the high potential of battery 34 by
an emitter resistor 118. The collector of transistor
116 is connected to the base of an NPN transistor
119, the collector of which 1s connected to the base
of an output transistor 122, and is also connected
to the high potential of battery 34 through a resistor
120. An acoustic device, such as a miniature
moving armature type of loudspeaker or buzzer, is
connected between the cbllector of output transistor
122 and the high potential of battery 34. -

The operatlon of this cilrcult is as follows.
When switch 14 has been actuated, first astable
multlivibrator circult 77 begins to oscillate, causing
switching transistor 98 to be'alternately set 1Into
saturation and into the cut-off state. The duty
cycle of this switching 1s determined by the relation-

ship between the time constants of resistor 386 and
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capacitor 88, and resistor 90 and capacitor 92.

While switching transistor 98 is in the high impedance,
i.e. cut-off state, the second multivibrator circuit

is allowed to oscillate, causing a current to periodically
flow into the base of transistor 119, the value of

this current being defined by resistor 118. Transistor
119 is thereby alternately switched between the
saturated and the cut-off states. When transistor

119 is in the cut-off state, a current flows from
resistor 120 into the base of transistor 122,

thereby causing a current to flow between the emitter
and collector of transistor 122, and therefore

through the acoustic device 24. When transistor

119 enters the saturated state, the current which
previously flowed into the base of transistor 122

flows from the collector to the emitter of

transistor 119, since the saturation callector-to-
emitter voltage of transistor 119 is much lower than
the base~to-emitter turn-on voltage of transistor

122. Transistor 122 1s therefore now cut off, so

that no current flows in acoustic device 24. 1In

this way, current is periodically passed through
acoustilc device 24, with a frequency which 1s determined
by second astable multivibrator 99.- A buzzing sound is

thereby generated by acoustic device 24,
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When switching transistor 98 now enters the
saturated state, the collector of transistor 100
is Ield at the low potential of battery 34, so that
oscillation by the second multivibrator is inhibited.
In this condition, transistor 102 enters a continuous
saturated state, causing a current to {low c&ntinuously
from the collector of transistor 116 into the base
of transistor 119. Transistor 119 is therefore
held in a saturated condition, so that the current
which flows in resistor 120 is by-passed from the
base of transistor 122. As a result, no current
flows through acoustic device 24 while switching
Transistor 98 is in the saturated state.

From the above description, 1t will be apparent
that acoustic device 28U will be periocdically actuated
to generate a buzzing sound, in accordance with the
frequenciles of signaksbroduced by first and second
astable multivibrators 77 and 99. -It will also
be apparent that the power consumed by acoustic
device 2l can be reduced, if desired, by decreasing
the duty cycle of switching second astable multivibrator
99 on and off, i.,e. by switéhing this multivibrator
on for relatively short periods of time. While
second astable multivibrator 99 1s switched off,

no current flows in acoustic device 24, and the current
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drawn by the electronic circult components ¢an
be made extremely low,

Although in the above description of this
embodiment of the present invention, the use of
discrete circuit components has been assumed, it
should be noted that it 1s equally possible to use
integrated circuits, for example for first and/or
second astable multivibrators 77 and 79. An Integrated
circult type of driver could also be used in place of
transistors 119 and 122. Also, a piezo-electric
type of buzzer could be used as acoustic device 24,
with appropriate circult modifications.

Moreover, although the described embodiment
incorporates both audible and visible warning means,
it is equally possible to produce a ski stick in
accordance with the present IiInvention in which only
audible warning means.or only vislble warning means
are provided. |

It should also be noted that, although in
the described embodiment the use of a metal as the
material of casing 10 has been assumed, it 1s
equally posslble to utilize é plastic type of material,
such as a glass-fibre reinforced plastic for this
material. It 1is also possible to construct casing 10

entirely of a transparent or translucent material, so
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that provision of separate transparent or translucent
areas as denoted by numeral 11 in Fig. 1 becomes
unnecessary,

Thus, while the present invention has been
shown and described with relation to a specific
embodiment, various changes and modifications to
this embodiment are possible, which are within the

scope claimed for the present invention.
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WHAT WE CLAIM IS: g

1. A safety ski stick to provide a warning

indication, comprising:

a tubular casing;

a battery disposed within sald tubular casing:

switch means;

electronle circult means disposed within said tubular
casing and responsive to actuatlon of said
switch means for producing an output signal; and

means for producing sald warning indlication in response
to said output signal.

2. A safety ski stick according to claim 1, wherein

said warning indication comprises periodically generaied

flashes of light and wherein said means for producing said

warning indication comprises a f{lash tube.

3. A safety skl stick according to claim 1 or 2,

wherein said waning indication comprises anaudible

sound, and wherein said means for producing said

warnling indication comprises an acoustic device.

b, Avsafety Ski stick according to claim 3,

wherein sald audlble sound 1is generated periodically.

5. A safety skl stick aécording to clain 2,

whrein at least a mrt of sald tubular casing is

translucent.
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6. A safety ski stick according to claim 5,
" wherein said at least a part of said tubular casing

which is translucent is tinted in a suitable-color.
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