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TRANSMITTER TAG 

[0001] The present invention relates to a transmitter tag, 
and more particularly but not limited to a transmitter tag for 
a golf ball. 

[0002] Golf is a Well known, and popular game in Which 
a participant attempts to use a golf club to hit a golf ball into 
one ofa series ofholes in as feW shots as possible. One issue 
associated With the game is the frequent loss of golf balls, 
Which can occur. Lost or irretrievable balls result in the 
participant incurring penalty points thereby negating the 
objective of the game. Furthermore, the loss of balls adds to 
the ?nancial cost of playing the game, and can result in a 
relatively large amount of much time being spent searching 
for the lost balls. The time spent searching for golf balls can 
also reduce the throughput of players on a golf course, 
thereby having a negative impact, not just on the participant, 
Who has lost the ball but on other players also. 

[0003] Solutions to help players locate golf balls have 
been proposed in the past. One such example comprises a 
golf ball, Which ?ashes for a preset period after it has been 
struck. HoWever, such systems rely on a line of sight 
betWeen a player and the ball, Which frequently isn’t the case 
With lost balls. In order to conserve batteries the ball is 
designed to stop ?ashing after a relatively short period, 
typically 5 minutes or so. This means that if the ball is not 
located Within that period the ball might not be found at all. 
Additionally, if the ball is located immediately after ?ashing 
is initiated, for example, on a putting green or the like, the 
?ashing can be distracting either to the player taking the 
shot, or other players in the vicinity. 

[0004] In another example, a golf ball is provided With an 
embedded passive radio frequency tag. The tag contains a 
microchip that responds to a signal transmitted from a 
locater device by returning a modi?ed signal. The microchip 
has no independent poWer source, but instead operates off 
power taken from a carrier signal transmitted from the 
locator device. Thus, the device is inherently limited to a 
relatively short range (~9 m). 

[0005] It is an object of the present invention to provide a 
transmitter tag, Which mitigates at least one of the above 
issues. 

[0006] According to one aspect of the present invention 
there is provided a transmitter tag for a ball, the tag 
comprising: a transmitter con?gured to issue a signal for 
location of said ball; a poWer source for poWering said 
transmitter; activation means operable for activating said 
transmitter When said ball is in use; and deactivation means 
operable for remote manual deactivation of said transmitter 
after said ball is located. 

[0007] Preferably said activation means comprises an 
impact sWitch operable to activate said transmitter in 
response to said ball being struck. 

[0008] Preferably said deactivation means comprises a 
magnetic sWitch operable to deactivate said transmitter in 
response to the presence of a magnetic ?eld. 

[0009] Preferably said magnetic sWitch is a Hall effect 
sWitch. 

[0010] Preferably said transmitter is con?gured for issuing 
a signal comprising a series of pulses modulated With a 
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carrier signal. This may be a periodic on/olf key modulated 
ultra high frequency carrier signal. 

[0011] Preferably, said signal is allocated to a speci?c 
carrier frequency, said frequency being con?gurable to pro 
vide an identi?er for identifying said ball. 

[0012] Preferably said issued signal has a duty cycle of 
less than 1%. 

[0013] Preferably each pulse has a Width in the region of 
200 us, and Wherein one pulse is issued in the region of 
every 60 ms. 

[0014] Preferably said transmitter comprises an oscillator 
for producing said carrier signal. 

[0015] Preferably said oscillator comprises a surface 
acoustic Wave resonator. 

[0016] According to another aspect of the present inven 
tion there is provided a golf ball comprising the transmitter 
tag. 

[0017] Preferably said golf ball comprises a substantially 
spherical core embedded concentrically Within said golf 
ball, Wherein said tag is embedded in said core, and Wherein 
said core, tag, and golf ball share substantially the same 
centre of mass. 

[0018] An embodiment of the invention Will noW be 
described by Way of example only With reference to the 
attached ?gures in Which: 

[0019] FIG. 1 shoWs a cut-aWay 3D vieW of a transmitter 
tag according to the invention, installed in a golf ball; 

[0020] FIG. 2 is a block diagram of the transmitter tag of 
FIG. 1; 

[0021] FIG. 3 is a block diagram of an Amplitude Shift 
Key Superheterodyne receiver for receiving signals trans 
mitted from the transmitter tag of FIG. 1; and 

[0022] FIG. 4 shoW a hand held unit into Which the 
Amplitude Shift Key Superheterodyne receiver of FIG. 3 
may be incorporated. 

[0023] The invention has particular application for the 
location of golf balls. Hence, for the sake of clarity, the 
invention is described With particular reference to golf balls. 
It Will be appreciated, hoWever, that the invention has Wider 
application than to golf balls alone. 

[0024] In FIG. 1 a golf ball having a transmitter tag is 
shoWn generally at 10. The golf ball comprises a shell 
portion 12, a core portion 14, and a tag 16. 

[0025] The shell portion 12 generally comprises a holloW 
sphere of external dimensions and appearance correspond 
ing to the standard requirements for golf balls. For example, 
at the time of ?ling the application, golf balls are required to 
have a minimum diameter of 1.68 inches. The external 
appearance may include, for example, the dimpled effect 
associated With maximising the distance that a ball of a 
particular Weight Will travel. 

[0026] The core portion 14 is embedded for concentric 
centre of mass Within the shell portion. The core 14 may be 
made of any material suitable for ensuring that the golf ball 
has a Weight conforming to standard requirements, and for 
ensuring an acceptable balance and feel. For example, at the 
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time of ?ling the application, golf balls are required to have 
a maximum Weight of 1.62 ounces. An example of a suitable 
material for construction of the core portion 14 is a plastics 
material, such as polyurethane, Whose density and other 
material characteristics (eg elasticity), maybe manipulated 
to alloW conformity of the golf ball both With appropriate 
rules, and With the expectations of players. 

[0027] The materials of both the shell 12 and the core 14 
are of suf?cient durability, and resilient strength both to 
resist physical damage and/or deformity during the normal 
course of play, and to give the golf ball an acceptable 
lifespan. 

[0028] The tag 16 is embedded for concentric centre of 
mass Within the core. The tag 16 comprises a transmitter 
circuit con?gured for issuing a suitable signal for minimis 
ing poWer consumption While the transmitter is operational. 
In operation, the transmitted signal is received by a comple 
mentary receiver circuit, provided in a separate unit, for 
locating the transmitter tag and hence the golf ball in Which 
it is embedded. 

[0029] The shell 12, the core 14 and the tag 16 are further 
arranged to ensure compliance With rules concerning spheri 
cal symmetry, initial velocity, the overall distance standard 
and similar rules. 

[0030] In FIG. 2 a transmitter circuit, suitable for imple 
mentation in the transmitter tag 16, is shoWn generally at 20. 
The transmitter circuit 20 is operable to transmit an ampli 
tude shift key modulated signal, comprising an ultra high 
frequency (UHF) signal modulated by a periodic series of 
on/olf pulses to produce periodic UHF carrier bursts. Each 
pulse is relatively short, thereby resulting in a pulsed signal 
having a correspondingly loW mark space ratio and the 
transmitted signal having an equivalent duty cycle. Typi 
cally, for example, the duty cycle is less than ~l%, the mark 
space ratio being less than ~0.0l. A typical pulse length, for 
example, is ~200 us for a period of 60 ms. Thus, the poWer 
consumption of the transmitter is minimised thereby pro 
longing battery life. 

[0031] It Will be appreciated that different tags may be 
provided With transmitter circuits in Which the on/olf keyed 
signal is allocated to a different carrier frequency. Similarly, 
the associated receiver may be con?gured for distinguishing 
betWeen the frequencies thereby alloWing a player to locate 
a ball having a speci?c identity. Thus, in a different embodi 
ment of the invention, different frequencies could be used to 
identify different golf balls. The identi?cation may be, for 
example, an electronic equivalent to the number printed on 
the side of a ball for visual identi?cation purposes. 

[0032] The transmitter circuit 20 comprises a poWer 
source 22, activation means 24, deactivation means 26, a 
latching portion 28, a boost portion 30, oscillator means 32, 
modulation means 34, and antenna means 36. 

[0033] The poWer source 22, is a conventional battery or 
the like arranged for providing a Working voltage to the 
latching portion 28, and the rest of the circuit. Typically, for 
example, the battery is a primary 3V lithium or the like. 

[0034] The activation means 24 comprises a normally 
open sWitch, operable in the event of acceleration above a 
prede?ned level to sWitch temporarily from an open circuit 
or off state, to a short circuit or on state. Typically, for 
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example, the sWitch comprises an impact, acceleration, or 
shock sensor, operable to sWitch temporarily from the off 
state, to the on state, in response to a force betWeen 1000 G 
and 5000 G. The sWitch may additionally be hemispherically 
omni-directional. 

[0035] The latching portion 28 comprises a gated sWitch 
or circuit having a gate terminal 38, an input terminal 40, 
and an output terminal 42. The latching portion 28 is 
operable to sWitch from a high impedance off state, betWeen 
the input and output terminals 40, 42, to a loW impedance on 
state, on the application of an appropriate voltage to the gate 
38. The latching portion 28 is further operable to latch, on 
sWitching to the on state, thereby maintaining the loW 
impedance state after the applied gate voltage is removed. In 
operation, the latched condition is maintained until a short 
circuit condition exists betWeen the gate 38 and ground. 

[0036] The activation means 24 is connected betWeen the 
poWer source 22, and the gate 38 of the latching portion 28. 
The input terminal 40 of the latching portion 28 is connected 
directly to the poWer source 22. 

[0037] The deactivation means 26, comprises a ?rst ter 
minal 44 and a second terminal 46 connected respectively to 
the gate terminal 38 via an internal connection in the 
latching portion 28, and ground. The deactivation means 26 
is operable to sWitch from a high impedance off state, to a 
loW impedance on state, betWeen the ?rst and second 
terminals 44, 46, in the presence of a magnetic ?eld of a 
suitable ?ux density. In the embodiment shoWn the deacti 
vation means comprises a Hall effect sWitch, although it Will 
be appreciated that other remotely in?uenced sWitching is 
possible. 
[0038] PoWer for operation of the Hall effect sWitch 26 is 
provided, When the latching portion 28 is latched, from the 
output terminal 42. Thus, When the latching portion 28 is not 
latched the Hall effect sWitch 26 does not consume poWer. 

[0039] Hence, in operation, When the golf ball is struck the 
activation means 24 sWitches to the on state, thereby acti 
vating the latching portion 28, such that the voltage at the 
output terminal 42 rises to that of the input terminal 40, 
Where it is maintained due the latching action of the latching 
portion 28. PoWer is therefore supplied to the Hall effect 
sWitch 26, via the output terminal 42. Thus, When a magnetic 
?eld of suitable ?ux density is applied to the Hall effect 
sWitch 26, the deactivation means 26 sWitches to the on state 
thereby short-circuiting the gate 38 to ground via the latch 
ing portion 28, hence de-latching the latching portion 28. 
After de-latching the latching portion 28 sWitches back to 
the off state thereby isolating the output terminal 42 from the 
input terminal 40, and hence the poWer source 22. 

[0040] The boost portion 30 comprises an input and an 
output, and is operable to boost the voltage applied to the 
input, to yield a higher Working voltage at the output. In the 
embodiment shoWn the boost portion comprises a DC-DC 
boost converter suitable for providing a suf?cient output 
voltage for driving the oscillator and modulation means 32, 
34. Typically, for example, the voltage output is ~9V. It Will 
be appreciated that alternatively, or additionally, additional 
voltage may be provided by providing at least one lithium 
poWer cell or the like, in addition to the poWer source 22. 

[0041] The output terminal 42, of the latching portion 28 
provides an input to the poWer boost portion 30. Hence, in 
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operation, When the latching portion 28 is latched the 
voltage of the poWer source 22 is applied to the input of the 
boost converter 30, thereby resulting in a boosted voltage at 
the output. 

[0042] The oscillator and modulator means 32, 34 are 
arranged for poWering by the boosted voltage, in operation, 
When the latching portion is latched. 

[0043] The oscillator means 32 comprises a UHF radio 
frequency oscillator con?gured for providing a prede?ned 
UHF carrier signal. The modulator means comprises an 
on/olf key modulator arranged to modulate the carrier signal 
With a signal comprising a periodic series of on/olf pulses. 
Thus, in operation the transmitter produces an associated 
on/olf key modulated signal comprising UHF carrier bursts, 
Which it then transmits via the antenna means 36. 

[0044] The UHF oscillator 32 may comprise any suitable 
oscillator. Typically, for example, the oscillator comprises a 
single port surface acoustic Wave (SAW) resonator operating 
at an appropriate frequency. The SAW resonator is particu 
larly advantageous because it provides a good degree of 
frequency stability When subject to excessive mechanical 
shock of the type the golf ball is likely to receive during play. 

[0045] The antenna means comprises an omni-directional 
antenna operable to radiate the UHF carrier bursts in all 
directions. 

[0046] Hence, in operation, When the golf ball is struck the 
activation means 24 switches to the on state, and the latching 
portion 28 latches thereby supplying the input of the boost 
converter, and Hall effect sWitch With poWer from the poWer 
source 22. Thus, the boost converter provides the boosted 
voltage to the oscillator 32 and the modulator 34 and thus the 
transmitter begins to transmit the on/olf key modulated 
signal. 
[0047] In order to sWitch off the transmitter, a user brings 
the ball into the proximity of a magnetic ?eld, thereby 
activating the Hall effect sWitch to de-latch the latching 
portion, thereby isolating the boost converter. Thus, the 
transmission of UHF bursts is stopped and poWer consump 
tion reduced substantially to Zero. 

[0048] Hence, the deactivation means is manually oper 
able to deactivate the transmitter. It Will be appreciated that 
in addition to the manually operable sWitch, the deactivation 
means may further comprise a time delay sWitch, Which 
automatically sWitches off the transmitter after a pre-deter 
mined delay, thereby avoiding undue poWer loss in the 
unlikely event that the transmitter is accidentally sWitched 
on. 

[0049] The transmitter circuit is designed to comply With 
appropriate statutory and other requirements such as, for 
example, FCC regulations. 

[0050] In FIG. 3 a receiver circuit for receiving the signal 
transmitted by the transmitter circuit is shoWn generally at 
50. The receiver 50 is operable to receive the on/olf key 
modulated signal, to recover the signal, and to provide an 
indication of its strength. 

[0051] The receiver circuit 50 forms an amplitude shift 
key (ASK) superheterodyne receiver. Superheterodyne 
receivers are Well knoWn and hence the circuit Will not be 
described in detail other than to further illustrate the inven 
tion. 
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[0052] The receiver 50 comprises, an antenna 52, a ?rst 
?lter portion 54, a mixer portion 56, a local oscillator portion 
58, a second ?lter portion 60, a demodulator portion 62, 
peak detection means 64, and indicator means 66. 

[0053] The antenna 52 is operable to receive the on/olf key 
modulated signal transmitted by the golf ball. In the embodi 
ment described the antenna 52 comprises an omni-direc 
tional antenna for reasons of practicality and cost ef?ciency. 
HoWever, it Will be appreciated that the antenna may alter 
natively be a directional antenna for assisting directional 
location of the golf ball emitting the modulated signal. 

[0054] The ?rst ?lter portion 54 comprises a band pass 
?lter con?gured for ?ltering and amplifying the signal 
received by the antenna such that only the UHF frequency 
corresponding to the carrier of the modulated signal is 
ampli?ed. 

[0055] The oscillator means 58 comprises a UHF radio 
frequency oscillator con?gured for providing a second car 
rier signal. The mixer portion 56 is con?gured to heterodyne 
the ?ltered signal With the second carrier signal, produced by 
the oscillator portion 58, to generate a loWer sideband at a 
beat frequency knoWn as the intermediate frequency. The 
intermediate frequency is substantially equal to the differ 
ence betWeen the frequencies of the second carrier and the 
carrier of the modulated signal. 

[0056] The second ?lter portion 60 is con?gured to further 
?lter and amplify the heterodyned signal for subsequent 
demodulation. The demodulator portion 62 is operable to 
amplitude demodulate the output of the second ?lter portion 
60 to recover the on/olf key encoded signal transmitted by 
the transmitter tag in the golf ball. 

[0057] The peak voltage of the recovered signal is indica 
tive of the signal strength of the received signal, and hence 
the distance of the golf ball containing the transmitter tag 
from the receiver. The peak detection means 64 comprises a 
peak detector operable to detect the peak voltage of the 
recovered on/olf key encoded signal and to convert it into a 
corresponding DC voltage. The peak detection means 64 
comprises a high impedance unity gain ampli?er having a 
diode isolated output. The ampli?er is con?gured to have a 
suitable bandWidth for the intended application. A parallel 
capacitor, resistor arrangement is connected to the ampli?er, 
the arrangement having a time constant suf?cient to convert 
the on/olf key recovered signal into a DC voltage. The DC 
voltage is fed into a further high impedance unity gain 
ampli?er thereby producing a buffered output suitable for 
driving the indicator means 66. The bu?fered DC voltage is 
thus indicative of the received signal strength, and hence the 
distance of the golf ball incorporating the transmitter tag 
from the receiver. 

[0058] The indicator means 66 comprises means for pro 
viding a visual and/ or audible indication of signal strength to 
a user. 

[0059] The entire circuit is poWered by an appropriate 
poWer source VCC. 

[0060] An example of a typical hand held receiver unit is 
shoWn in FIG. 4 generally at 70. The receiver unit incorpo 
rates the receiver circuit 50 of FIG. 3 and a sWitch 72 for 
sWitching poWer to the circuit on and off as required. In the 
hand held unit of FIG. 4 the indicator means 66 is shoWn as 
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an analogue coil indicator. It Will be appreciated, however, 
that the indicator means may comprise any suitable means 
for indicating signal strength to the user. For example, the 
indicator means may alternatively or additionally comprise 
a digital display, an audible pitched output, an indicator bar 
or the like. 

[0061] Hence, in operation, When a golf ball containing 
the transmitter tag is struck the tag begins transmitting an 
on/olf key modulated signal. A user then uses the receiver 
unit 70 to pick up the transmitted signal and to give an 
indication of the associated received signal strength. The 
user then moves generally toWard the area Where he thinks 
the ball may have landed. If the indicator means 66 indicates 
that the signal strength is increasing the user knoWs that he 
is getting closer to the ball. On the other hand if the signal 
strength decreases the user knoWs that he is getting further 
aWay from the ball and can change direction accordingly. In 
this manner the user can ?nd the ball quickly and easily 
Without distracting other players. 

[0062] After the ball is found the user deactivates the 
transmitter by putting a magnet of appropriate ?eld strength 
near the golf ball. Conveniently, the golf ball may be 
provided With a storage container, of suitable dimensions for 
storing at least one golf ball, in Which a suitable magnet is 
incorporated for ensuring that stored balls cannot start to 
transmit accidentally. Such a container Would also mitigate 
against a user forgetting to deactivate the transmitter tag 
after ?nishing With the ball. 

[0063] The use of a transmitter tag of the type described 
alloWs for a relatively large range, Without contravening 
associated regulations, and Without undue poWer consump 
tion. Typically, for example, the transmitter tag has a range 
in the region of 60 m, and a life span exceeding 60 hours in 
continuous operation. 

1. A transmitter tag for a ball, the tag comprising: 

a transmitter con?gured to issue a signal for location of 
said ball; 
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a poWer source for poWering said transmitter; 

activation means operable for activating said transmitter 
When said ball is in use; 

and deactivation means operable for remote manual deac 
tivation of said transmitter after said ball is located. 

2. A tag as claimed in claim 1 Wherein said activation 
means comprises an impact sWitch operable to activate said 
transmitter in response to said ball being struck. 

3. A tag as claimed in claim 1 further comprising Wherein 
said deactivation means comprises a magnetic sWitch oper 
able to deactivate said transmitter in response to the pres 
ence of a magnetic ?eld. 

4. A tag as claimed in claim 3 Wherein said magnetic 
sWitch is a Hall effect sWitch. 

5. A tag as claimed in claim 1 Wherein said transmitter is 
con?gured for issuing a signal comprising a series of pulses 
modulated With a carrier signal. 

6. A tag as claimed in claim 5 Wherein said signal is 
allocated to a speci?c carrier frequency, said frequency 
being con?gurable to provide an identi?er for identifying 
said ball. 

7. A tag as claimed in claim 5 Wherein said issued signal 
has a duty cycle of less than 1%. 

8. A tag as claimed in claim 5 Wherein each pulse has a 
Width in the region of 200 us, and Wherein one pulse is 
issued in the region of every 60 ms. 

9. A tag as claimed in claim 5 Wherein said transmitter 
comprises an oscillator for producing said carrier signal. 

10. A tag as claimed in claim 9 Wherein said oscillator 
comprises a surface acoustic Wave resonator. 

11. A golf ball comprising a tag according to claim 1. 
12. A golf ball according to claim 11, comprising a 

substantially spherical core embedded concentrically Within 
said golf ball, Wherein said tag is embedded in said core, and 
Wherein said core, tag, and golf ball share substantially the 
same centre of mass. 


