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(57) ABSTRACT 

A security apparatus and a method for determining the 
distance betWeen a computer (72) and a token (70) carried 
by a user (52) for allowing the user (52) to access the 
computer (72). The computer (72) is connected to a ?rst 
transeiver (16) having at least one antenna for emitting and 
detecting a radio frequency (RF) signal, and to a microphone 
(76) for detecting an audio signal (24). The computer (72) is 
also connected to a counter (26) for measuring a time 
interval (28) betWeen a transmitted RF signal (20) and audio 
signal (24) from the token (70). The token (70) is connected 
to a second transceiver (30) having at least one antenna for 
emitting and detecting a RF signal (20) and a loudspeaker 
(74) for emitting an audio signal (24). The method is 
characterized by comparing the measured time interval (28) 
to a predetermined time range (38) and enabling the com 
puter (72) in response to the time interval (28) being Within 
the predetermined time range (38) such that the user (52) 
may have access to the enabled computer (72) and disabling 
the computer (72) in response to the time interval (28) being 
outside the predetermined time range (38). 
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METHOD FOR ALLOWING A USER ACCESS TO 
AN ELECTRONIC DEVICE HAVING IMPROVED 

SECURITY 

RELATED APPLICATIONS 

[0001] This application claims priority to provisional 
patent application Ser. No. 60/168,406 Which Was ?led on 
Dec. 1, 1999. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The subject invention relates to a security appara 
tus for an electronic device and a method of determining the 
distance betWeen a ?rst electronic device and a second 
electronic device for alloWing a user access to one of the ?rst 
and the second electronic devices. 

[0004] 2. Description of the Prior Art 

[0005] The prior art includes various security apparatuses 
and methods of determining the distance or proximity 
betWeen a ?rst electronic device and a second electronic 
device. The methods include the steps of emitting a radio 
frequency (RF) signal and an audio signal simultaneously 
from the ?rst electronic device, detecting the RF signal and 
the audio signal With the second electronic device, and 
measuring a time interval betWeen the detection of the RF 
signal and detection of the audio signal by the second 
electronic device. 

[0006] One such method is shoWn in US. Pat. No. 6,009, 
358 to Angott et al. The ’358 Patent discloses using radio 
frequency (RF) signals and audio signals to determine the 
position of a laWnmoWer in a plot of land. The laWnmoWer 
position is determined and then the position is corrected to 
a memorized route Which the laWnmoWer is programmed to 
folloW. If the route Was not preprogrammed into the laWn 
moWer, the position of the laWnmoWer Would not be cor 
rected and no response Would be taken. 

[0007] Another similar method is shoWn in US. Pat. No. 
5,821,854 to Dorinski et al. The method utiliZes radio 
frequency (RF) signals to determine the proximity of a user 
to a computer. When the strength of the RF signal falls 
beloW a predetermined threshold, an inaudible sound is 
emitted and the computer locks When it detects the inaudible 
sound. 

[0008] Note that none of the prior art references enable or 
disable the device in response to the position of the device. 
Accordingly, there is a need for an apparatus and a method 
Which determines the proXimity of the user Within a prede 
termined time range or radius and enables and disables the 
device to protect valuable information that is increasingly 
being stored on electronic devices and decrease the likeli 
hood of information theft. 

SUMMARY OF THE INVENTION AND 
ADVANTAGES 

[0009] The subject invention provides a security apparatus 
and a method of determining the distance betWeen a ?rst 
electronic device and a second electronic device for alloW 
ing a user to access one of the ?rst and the second electronic 
devices. The apparatus comprises a ?rst electronic device 
and a second electronic device. The ?rst electronic device 
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includes a ?rst transceiver connected to the ?rst electronic 
device and having at least one antenna for emitting and 
detecting a radio frequency (RF) signal, a ?rst detector 
connected to the ?rst electronic device for detecting an audio 
signal, and a counter connected to the ?rst electronic device 
for measuring a time interval betWeen a transmitted RF 
signal and audio signal from the second electronic device. 
The second electronic device includes a second transceiver 
connected to the second device and having at least one 
antenna for emitting and detecting a RF signal, a transmitter 
connected to the second electronic device for emitting an 
audio signal. 

[0010] The apparatus is characteriZed by a ?rst processor 
connected to the ?rst electronic device for comparing the 
measured time interval to a predetermined time range and 
enabling one of the ?rst and second electronic devices in 
response to the time interval being Within the predetermined 
time range and disabling one of the ?rst and second elec 
tronic devices in response to the time interval being outside 
the predetermined time range. 

[0011] The method comprises the steps of emitting a radio 
frequency (RF) signal and an audio signal simultaneously 
from the second electronic device, detecting the RF signal 
and audio signal With the ?rst electronic device, and mea 
suring a time interval betWeen the detection of the RF signal 
and detection of the audio signal by the second electronic 
device. 

[0012] The method is characteriZed by comparing the 
measured time interval to a predetermined time range and 
enabling one of the ?rst and the second electronic devices in 
response to the time interval being Within the predetermined 
time range such that the user may have access to the enabled 
electronic device and disabling one of the ?rst and the 
second electronic devices in response to the time interval 
being outside the predetermined time range such that the 
user cannot have access to the disabled electronic device. 

[0013] The subject invention provides for a more secure 
electronic system by determining the proximity of the user 
from the electronic device and disabling the electronic 
device to prevent information theft When the user is outside 
of a predetermined radius. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Other advantages of the present invention Will be 
readily appreciated as the same becomes better understood 
by reference to the folloWing detailed description When 
considered in connection With the accompanying draWings 
Wherein: 

[0015] FIG. 1 is a schematic vieW of a ?rst electronic 
device being a computer and second electronic device being 
a token carried by a user and emitting signals from the token 
to the computer; 

[0016] FIG. 2 is a schematic vieW of a ?rst electronic 
device being a token carried by a user and second electronic 
device being a computer and emitting signals from the 
computer to the token; 

[0017] FIG. 3 is a schematic vieW of a ?rst electronic 
device being a computer and second electronic device being 
a token carried by a user and emitting sequential signals 
from the token to the computer and detecting the signals 
With multiple antennas; 
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[0018] FIG. 4 is a schematic vieW of a ?rst electronic 
device being a token carried by a user and second electronic 
device being a computer and emitting signals from the 
computer to the token; and 

[0019] FIG. 5 is a schematic vieW of the ?rst processor 
having an authoriZed user database With authoriZed user 
codes, a predetermined time range, and a predetermined 
radius and a measurement device for measuring a time 
interval. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0020] Referring to the Figures, Wherein like numerals 
indicate like or corresponding parts throughout the several 
vieWs, a security apparatus and a method for determining the 
distance betWeen a ?rst electronic device 12 and a second 
electronic device 14 for alloWing a user 52 to access one of 
the ?rst and the second electronic devices 12, 14 is generally 
shoWn at 10. 

[0021] The security apparatus comprises the ?rst elec 
tronic device 12 and the second electronic device 14. In the 
preferred embodiment, FIG. 1, the ?rst electronic device 12 
is a computer 72 and the second electronic device 14 is a 
token 70. Although the invention is described for use With a 
computer, it is equally applicable to a cellular phone, PDA, 
laptop computer, or printer. 

[0022] The computer 72 is connected to a ?rst transceiver 
16, having at least one antenna 18 for emitting and detecting 
a radio frequency (RF) signal 20, as is knoWn in the art of 
emitting and detecting RF signals. A ?rst detector 22 is 
connected to the computer 72 for detecting an audio signal 
24, Which is preferably a microphone 76 being able to detect 
the audio signal 24. The computer 72 is also connected to a 
counter 26 for measuring a time interval 28 betWeen a 
transmitted RF signal 20 and audio signal 24 from the token 
70. 

[0023] The token 70, shoWn in FIG. 1, includes a second 
transceiver 30 having at least one antenna 32 for emitting 
and detecting the RF signal, as is knoWn in the art of 
emitting and detecting RF signals. A transmitter 34 is 
connected to the token 70 for emitting an audio signal 24, 
Wherein the transmitter 34 is preferably a loudspeaker 74 for 
propagating the audio signal 24. The token 70 is a card or 
badge that can be carried easily by the user 52. The token 70 
could also be incorporated into a pager or any other device 
Which is issued exclusively to one user. 

[0024] The apparatus is characteriZed by a ?rst processor 
36 connected to the computer 72 for comparing the mea 
sured time interval 28 to a predetermined time range 38. If 
the time interval 28 is Within the predetermined time range 
38, as shoWn in FIG. 5, then the computer 72 is enabled. If 
the time interval 28 is outside the predetermined time range 
38, then the computer 72 is disabled. When the computer 72 
is enabled, poWer is supplied to the computer 72 and the 
computer 72 is ready to be used or is ready to authoriZe the 
identity of the user 52. When the computer 72 is disabled, 
poWer may still be supplied and shoWing a locked screen, 
therefore the computer 72 Will not respond to the detection 
of the RF signals. Moreover, for increased security, When the 
computer 72 is disabled, the poWer supply could be discon 
tinued and computer 72 Will shut doWn. Initially, the com 
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puter 72 may be disabled and the token 70 emits an initiation 
signal 54 When approaching the computer 72. For instance, 
When the user 52 ?rst starts Work in the morning or When the 
computer 72 needs to be shut doWn. The initiation signal 54 
causes the computer 72 to Wake up and respond to the token 
70 With a request for the RF signal 20 and audio signal 24. 

[0025] A second processor 40 is also connected to the 
token 70 to perform an identical function as the ?rst pro 
cessor 36. The second processor 40 alloWs for bidirectional 
communication betWeen the token 70 and the computer 72. 

[0026] Another features of the ?rst embodiment, shoWn in 
FIG. 3, includes the token 70 including a ?rst emitting 
antenna 42 and a second emitting antenna 44 for sequen 
tially emitting the RF signal 20. The ?rst emitting antenna 42 
and the second emitting antenna 44 are preferably spaced 
apart from and orthogonal to one another. The token 70 is 
able to emit the same signal from both of the emitting 
antennas 42, 44 in the same direction toWards the computer 
72. 

[0027] The computer 72 includes a ?rst detecting antenna 
46 and a second detecting antenna 48 for increasing the 
detection of the emitted RF signal 20, shoWn in FIG. 3. 
Preferably, the ?rst detecting antenna 46 and the second 
detecting antenna 48 are positioned transverse to one 
another. The multiple detecting antennas 46, 48 assist the 
computer 72 is detecting RF signal 20 Which may be 
re?ected off obstacles betWeen the computer 72 and the 
token 70. 

[0028] The apparatus of the ?rst embodiment further 
includes a measurement device 50 connected to the com 
puter 72 for measuring the strength of the RF signal 20 that 
Was detected. The ?rst processor 36 then compares the 
signal strength to a predetermined threshold 54 for initiating 
the measurement of the time interval 28. If the computer 72 
has the ?rst and the second detecting antenna 46, 48, the 
strength of the signal detected by each of the antennas 46, 48 
is compared to the predetermined threshold 54. So long as 
the maXimum signal strength detected at one of the antennas 
is above the predetermined threshold 54, the measurement 
of the time interval 28 Will begin at the detection of the RF 
signal 20. This alloWs the audio signal 24 to only be utiliZed 
When detected RF signal 20 strength falls beloW the prede 
termined threshold 54. In other Words, both the RF signal 20 
and the audio signal 24 are used for the initial veri?cation 
and then the user’s continued access is based upon the 
detected RF signal 20 strength. When the RF signal 20 
strength falls beloW the predetermined threshold 54, the 
computer 72 requests the token 70 to emit both the RF signal 
20 and the audio signal 24 to verify the presence of the user 
52 Within the predetermined time range 38. 

[0029] In a second embodiment, FIG. 2, the ?rst elec 
tronic device is the token 70 and the second electronic 
device is the computer 72. As shoWn in FIG. 2, the computer 
72 emits the audio signal 24 from the loudspeaker 74 and the 
token 70 detects the audio signal 24 With the microphone 76. 
The token 70 then measures the time interval 28 and 
compares it to the predetermined time range 38. If the time 
interval 28 is Within the predetermined time range 38, the 
token 70 sends a response signal to the computer 72 for 
enabling the computer 72. If the time interval 28 is outside 
the predetermined time range 38, the token 70 sends the 
response signal to disable the computer 72. Additionally, the 
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token 70 may not send the response signal if outside the 
predetermined time range 38 and the computer 72 may 
automatically disable in response to not detecting the 
response signal from the token 70. 

[0030] In the second embodiment, shoWn in FIG. 4, the 
computer 72 includes a third emitting antenna 56 and a 
fourth emitting antenna 58 for sequentially emitting the RF 
signal 20 as discussed above and performs an identical 
function as the token 70 of the ?rst embodiment. The token 
70 includes a third detecting antenna 60 and a fourth 
detecting antenna 62 for increasing the detection of the 
emitted RF signal 20 as discussed above and performs an 
identical function as the computer 72 of the ?rst embodi 
ment. 

[0031] The apparatus of the second embodiment further 
includes the measurement device 50 connected to the token 
70 for measuring the strength of the RF signal 20 that Was 
detected. The ?rst processor 36 then compares the signal 
strength to a predetermined threshold 54 for initiating the 
measurement of the time interval 28. If the token 70 has the 
third and the fourth detecting antenna 60, 62, the strength of 
the signal detected by each of the antennas is compared to 
the predetermined threshold 54. So long as the maXimum 
signal strength detected at one of the antennas is above the 
predetermined threshold 54, the measurement of the time 
interval 28 Will begin at the detection of the RF signal 20. 

[0032] The method is described as being accomplished 
With the ?rst embodiment discussed above. HoWever, the 
method may be practiced With any of the aforementioned 
embodiments. The method comprises the steps of emitting 
the RF signal 20 and an audio signal 24 simultaneously from 
the token 70, detecting the RF signal 20 and the audio signal 
24 With the computer 72, and measuring a time interval 28 
betWeen the detection of the RF signal 20 and detection of 
the audio signal 24 by the token 70. The step of emitting the 
RF signal 20 and the audio signal 24 further includes 
emitting the RF signal 20 having a ?rst velocity and the 
audio signal 24 having a second velocity, Wherein the second 
velocity is the speed of sound. 

[0033] The method is characteriZed by comparing the 
measured time interval 28 to a predetermined time range 38, 
shoWn in FIG. 5. As discussed above, the computer 72 is 
enabled in response to the time interval 28 being Within the 
predetermined time range 38 such that the user 52 may have 
access to the enabled computer 72. The user 52 may still be 
required to validate his identity by Way of biometrics, 
keyWord entry, or other means as is knoWn in the art. The 
computer 72 is disabled in response to the time interval 28 
being outside the predetermined time range 38 such that the 
user 52 cannot have access to the disabled computer 72. 

[0034] The ?rst processor 36 may also calculate a distance 
betWeen the computer 72 and the token 70. Once the time 
interval 28 is measured, the speed of sound is used to 
calculate the distance. The calculated distance is then com 
pared to a predetermined radius 64 and the computer 72 is 
enabled if the token 70 is Within the predetermined radius 64 
and disabled if the token 70 is outside the predetermined 
radius 64. The predetermined radius 64 is selected by the 
administrator to determine the maXimum distance the user 
52 may be apart from the computer 72. If the information 
that the user 52 is Working on is highly classi?ed, the 
administrator may set a very small predetermined radius 64 
to prevent information theft. 
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[0035] The step of emitting the RF signal 20 also includes 
emitting a user code 66 and comparing the user code to an 
authoriZed user database 68, as shoWn in FIG. 5. The 
authoriZed user database 68 has authoriZed user codes 78 
and alloWing the user 52 to access the previously enabled 
electronic device in response to the user code matching an 
authoriZed user code. 

[0036] For eXample, the preferred embodiment alloWs the 
user 52 having the token 70 to approach his computer 72 and 
be authoriZed to access the computer 72 softWare. The token 
70 emits the RF signal 20 and the audio signal 24 and the 
computer 72 detects the RF signal 20. The computer 72 
measures the strength of the signal and begins measuring the 
time interval 28 until the audio signal 24 is detected. The 
computer 72 then compares the measured time interval 28 to 
the predetermined time range 38 and enables the computer 
72, if the time interval 28 is Within the predetermined time 
range 38. Once enabled, the computer 72 periodically emits 
a request for the token 70 to emit the RF signal 20 or for the 
token 70 to periodically emit the RF signal 20 as the 
administrator desires. The computer 72 continues to mea 
sure the strength of the RF signal 20 and compare it to the 
predetermined threshold 54. When the RF signal 20 drops 
beloW the predetermined threshold 54, the computer 72 
requests the token 70 to transmit both the RF signal 20 and 
the audio signal 24 to verify the presence of the user 52 
Within the predetermined time range 38. This prevents the 
computer 72 from prematurely disabling When the RF signal 
20 drops beloW the predetermined threshold 54. 

[0037] Obviously, many modi?cations and variations of 
the present invention are possible in light of the above 
teachings. The invention may be practiced otherWise than as 
speci?cally described Within the scope of the appended 
claims, Wherein that Which is prior art is antecedent to the 
novelty set forth in the “characterized by” clause. The 
novelty is meant to be particularly and distinctly recited in 
the “characteriZed by” clause Whereas the antecedent reci 
tations merely set forth the old and Well-known combination 
in Which the invention resides. These antecedent recitations 
should be interpreted to cover any combination in Which the 
incentive novelty exercises its utility. In addition, the refer 
ence numerals in the claims are merely for convenience and 
are not to be read in any Way as limiting. 

What is claimed is: 
1. A method of determining the distance betWeen a ?rst 

electronic device and a second electronic device for alloW 
ing a user to access one of the ?rst and the second electronic 
devices, said method comprising the steps of; 

emitting a radio frequency (RF) signal and an audio signal 
(24) simultaneously from the second electronic device 
(14), 

detecting the RF signal (20) With the ?rst electronic 
device (12), 

detecting the audio signal (24) With the ?rst electronic 
device (12), and 

measuring a time interval (28) betWeen the detection of 
the RF signal (20) and detection of the audio signal (24) 
by the second electronic device (14), 

said method characteriZed by comparing the measured 
time interval (28) to a predetermined time range (38) 
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and enabling one of the ?rst and the second electronic 
devices in response to the time interval (28) being 
Within the predetermined time range (38) such that the 
user (52) may have access to the enabled electronic 
device and disabling one of the ?rst and the second 
electronic devices in response to the time interval (28) 
being outside the predetermined time range (38) such 
that the user (52) cannot have access to the disabled 
electronic device. 

2. A method as set forth in claim 1 including calculating 
a distance betWeen the ?rst electronic device (12) and the 
second electronic device (14) utiliZing the time interval (28), 
comparing the distance to a predetermined radius (64), and 
enabling one of the ?rst and the second electronic devices in 
response to one of the devices being Within the predeter 
mined radius (64) and disabling one of the ?rst and the 
second electronic devices in response to the devices being 
outside the predetermined radius (64). 

3. A method as set forth in claim 2 Wherein the step of 
emitting the RF signal (20) and the audio signal (24) 
simultaneously from the second electronic device (14) is 
further de?ned by emitting the RF signal (20) at a ?rst 
velocity and emitting the audio signal (24) at a second 
velocity simultaneously from the ?rst electronic device (12). 

4. A method as set forth in claim 3 Wherein the step of 
emitting the audio signal (24) at the second velocity is 
further de?ned by emitting the audio signal (24) at the speed 
of sound. 

5. A method as set forth in claim 3 Wherein the step of 
calculating the distance betWeen the ?rst electronic device 
(12) and the second electronic device (14) is further de?ned 
by calculating the distance by using the measured time 
interval (28) and the second velocity. 

6. A method as set forth in claim 1 Wherein the step of 
emitting the audio signal (24) is further de?ned as periodi 
cally emitting the audio signal (24) for verifying the con 
tinued presence of the user (52) Within the predetermined 
time range (38). 

7. A method as set forth in claim 1 including measuring 
the strength of the RF signal (20) and comparing the strength 
of the RF signal (20) to a predetermined threshold (54) for 
initiating the measurement of the time interval (28). 

8. A method as set forth in claim 7 Wherein the step of 
measuring the strength of the RF signal (20) further includes 
verifying the presence of the user (52) Within the predeter 
mined time interval (28) by comparing the strength of the RF 
signal (20) to the predetermined threshold (54). 

9. A method as set forth in claim 8 Wherein the step of 
emitting the audio signal (24) is further de?ned as emitting 
the audio signal (24) for verifying the continued presence of 
the user (52) Within the predetermined time range (38) in 
response the RF signal (20) falling beloW the predetermined 
threshold (54). 

10. A method as set forth in claim 1 Wherein the steps of 
emitting and detecting of the RF signal (20) is further 
de?ned by emitting and detecting a user code and comparing 
the user code to an authoriZed user database having autho 
riZed user codes and alloWing the user (52) to access the 
previously enabled electronic device in response to the user 
code matching an authoriZed user code. 

11. A method as set forth in claim 1 Wherein the step of 
emitting the RF signal (20) is further de?ned by sequentially 
emitting the RF signal (20) from a ?rst emitting antenna (42) 
and a second emitting antenna (44). 
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12. A method as set forth in claim 1 Wherein the step of 
detecting the RF signal (20) includes detecting the RF signal 
(20) With a ?rst detecting antenna and a second detecting 
antenna. 

13. A method as set forth in claim 1 Wherein the emitting 
of the RF signal (20) and the audio signal (24) includes 
emitting the RF signal (20) and the audio signal (24) from 
a computer (12). 

14. A method as set forth in claim 13 Wherein the 
detecting of the RF signal (20) and audio signal (24) 
includes detecting the signals With a token (70) carried by 
the user (52). 

15. A method as set forth in claim 1 Wherein the emitting 
of the RF signal (20) and audio signal (24) includes emitting 
the signals from a token (70) carried by the user (52). 

16. A method as set forth in claim 15 Wherein the 
detecting of the RF signal (20) and audio signal (24) 
includes detecting the signals With a computer (72). 

17. A security apparatus comprising; 

a ?rst electronic device (12), 

a ?rst transceiver (16) connected to said ?rst electronic 
device (12) and having at least one antenna for emitting 
and detecting a radio frequency (RF) signal, 

a ?rst detector (22) connected to said ?rst electronic 
device (12) for detecting an audio signal (24), 

a second electronic device (14), 

a second transceiver (30) connected to said second device 
and having at least one antenna for emitting and 
detecting a RF signal (20), 

a transmitter (34) connected to said second electronic 
device (14) for emitting an audio signal (24), 

a counter (26) connected to said ?rst electronic device 
(12) for measuring a time interval (28) betWeen a 
transmitted RF signal (20) and audio signal (24) from 
said second electronic device (14), 

said apparatus characteriZed by a ?rst processor (36) 
connected to said ?rst electronic device (12) for com 
paring the measured time interval (28) to a predeter 
mined time range (38) and enabling one of said ?rst and 
second electronic devices in response to said time 
interval (28) being Within said predetermined time 
range (38) and disabling one of said ?rst and second 
electronic devices in response to said time interval (28) 
being outside the predetermined time range (38). 

18. An apparatus as set forth in claim 17 including a 
measurement device (64) for measuring the strength of the 
RF signal (20) detected by said electronic devices and said 
processor comparing the strength of the RF signal (20) to a 
predetermined threshold (54). 

19. An apparatus as set forth in claim 17 Wherein said 
detector connected to said ?rst electronic device (12) is a 
microphone (76). 

20. An apparatus as set forth in claim 17 Wherein said 
transmitter (34) connected to said second electronic device 
(14) is a loudspeaker (74). 

21. An apparatus as set forth in claim 17 including a 
second processor (40) connected to said second electronic 
device (14) for processing said RF signals. 

22. An apparatus as set forth in claim 17 Wherein one of 
said ?rst electronic device (12) and said second electronic 
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device (14) includes a user (52) code being emitted With the 
RF signal (20) and one of said ?rst and second processors 
includes a database With a plurality of authoriZed user codes 
for comparing said user code to said plurality of authoriZed 
user codes for alloWing the user (52) to access the previously 
enabled electronic device. 

23. An apparatus as set forth in claim 17 Wherein said ?rst 
transceiver (16) includes a ?rst detecting antenna and a 
second detecting antenna, said ?rst detecting antenna being 
transverse to said second detecting antenna for increased 
detection of the RF signal (20). 

24. An apparatus as set forth in claim 23 Wherein said 
second transceiver (30) includes a ?rst ernitting antenna (42) 
and a second ernitting antenna, said ?rst ernitting antenna 
(42) being spaced apart from said second ernitting antenna 
for sequentially ernitting the RF signal (20). 

25. An apparatus as set forth in claim 17 Wherein said 
second transceiver (30) includes a third detecting antenna 
and a fourth detecting antenna, said third detecting antenna 
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being transverse to said fourth antenna for increased detec 
tion of the RF signal (20). 

26. An apparatus as set forth in claim 25 Wherein said ?rst 
transceiver (16) includes a third ernitting antenna and a 
fourth ernitting antenna, said third ernitting antenna being 
spaced apart from said fourth ernitting antenna for sequen 
tially ernitting the RF signal (20). 

27. An apparatus as set forth in claim 17 Wherein said ?rst 
electronic device (12) includes a computer (72). 

28. An apparatus as set forth in claim 27 Wherein said 
second electronic device (14) includes a token (70) carried 
by a user (52). 

29. An apparatus as set forth in claim 17 Wherein said ?rst 
electronic device (12) includes a token (70) carried by a user 

(52). 
30. An apparatus as set forth in claim 29 Wherein said 

second electronic device (14) includes a computer (72). 

* * * * * 


