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POSITION DETECTOR FOR TRACK MOUNTED 
SURVEILLANCE SYSTEMS 

[0001] The present invention relates to a track mounted 
surveillance system, and in particular, to a mechanism for 
determining the position of a camera along the track of a 
track-mounted surveillance system. 

[0002] Track mounted surveillance systems for remotely 
monitoring areas are knoWn and Widely used. An example of 
such a system is disclosed in US. Pat. No. 5,241,380 issued 
to Benson. Benson, Which teaches a track mounted camera 
system adapted for surveillance of a large area, includes a 
carriage that is driven by a drive assembly longitudinally 
along a track assembly that is positioned along a selected 
path. A pair of electrically conductive tubes are mounted 
Within but electrically isolated from and parallel to the track 
to provide poWer to the electric motor. Video cameras are 
mounted to the carriage for monitoring areas along the path. 
Output signals from the cameras are transmitted on the said 
conductive tubes to a remote monitoring location. Control 
signals for controlling placement of the carriage along the 
track are also transmitted on the same conductive tubes to 
the carriage. 

[0003] It is desirable to position the camera at particular 
points along the track so that speci?c areas can be moni 
tored. In Benson, this is accomplished by placing proximity 
sensors at various locations along the track so that When 
used in conjunction With sWitches, such as panic buttons, 
installed throughout the monitored area, the proximity sen 
sors signal the system processor that the camera is adjacent 
to the desired location. By moving the carriage along the 
track until the appropriate proximity detector is activated, 
the camera can be positioned to particular points along the 
track. 

[0004] A draWback of the prior art systems is that camera 
positioning is limited to the track positions adjacent the 
pre-installed proximity sensors. If it is desired to position the 
camera at a location that does not contain a proximity 
detector, an additional proximity detector must be installed 
at that location because the system has no other Way to 
monitor the location of the camera along the track. As a 
result, the monitoring capabilities provided by the prior art 
systems are in?exible, overly complex in structure, and 
cannot easily be tailored to meet changing surveillance 
needs. Accordingly, it is advantageous to provide a mecha 
nism Which can detect the position of a camera at any point 
along the track of a track mounted surveillance so that the 
camera can be positioned at any desired location along the 
track. 

SUMMARY OF THE INVENTION 

[0005] The present invention is for a position detector 
mechanism for determining the position of a camera bearing 
carriage along a track mounted surveillance system. In 
accordance With the present invention, a mark is disposed on 
a portion of a Wheel that is ?xed to the carriage and Which 
rotates to move the carriage along the track. A proximity 
detector is ?xed to the carriage adjacent to the Wheel. The 
proximity detector senses the mark as the Wheel rotates as a 
result of carriage movement along the track and outputs a 
signal each time the mark is sensed. A position determinor 
receives the signal output by the proximity detector and 
determines the position of the carriage along the track based 
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on the signal. Because the position of the carriage along the 
track can be determined, the carriage can be located to any 
desired location along the track. 

[0006] Accordingly, it is an object of the present invention 
to provide a position detection mechanism so that the 
position of a carriage along a track can be determined. 

[0007] Another object of the invention is to provide a 
surveillance camera Which may be accurately positioned at 
any position along a path. 

[0008] Still other objects and advantages of the invention 
Will in part be obvious and Will in part be apparent from the 
speci?cation. 
[0009] The invention accordingly comprises the features 
of construction combination of elements, an arrangement of 
parts Which Will be exempli?ed in the construction here and 
after set forth, and the scope of the invention Will be 
indicated in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] For a fuller understanding of the invention, refer 
ence is had to the folloWing description taken in connection 
With the accompanying draWings, in Which: 

[0011] FIG. 1 is a side cross sectional vieW of a track 
mounted surveillance system constructed in accordance With 
the present invention; and 

[0012] FIG. 2 is an expanded side vieW of the proximity 
detector of FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0013] Referring noW to FIGS. 1-2, there is shoWn a track 
mounted system 1 having a detection system 21 constructed 
in accordance With the present invention. Mounted system 1 
includes a track 5 mounted on a Wall or ceiling in the area 
to be monitored. A carriage 3 has a plurality of Wheels (not 
shoWn) attached thereto and also contains a one or more 
cameras (not shoWn) used for monitoring as is knoWn in the 
art. Carriage 3 is mounted on track 5 via the Wheels for 
movement along track 5. At each end of track 5 is a bumper 
19 for impeding the progress of carriage 3 as it reaches either 
end of track 5. A pair of electrically conducting copper 
signal rails 6 is mounted Within but electrically isolated from 
and parallel to track 5. 

[0014] A poWer source (not shoWn) is coupled to copper 
rails 6 for providing poWer to move carriage 3 along track 
5 and to operate the camera. A control board 7 is connected 
to copper rails 6 through an RF adapter 17. Control board 7 
transmits control signals to a carriage processor 4 on car 
riage 3 via copper rails 6 to direct carriage 3 to move in a 
particular direction and to a particular location along the 
track. Control board 7 receives signals from a plurality of 
panic buttons 25 installed throughout the monitored area. 
Video demodulator board 21 receives from carriage 3, via 
copper rails 6, output signals generated by the camera to a 
monitor 23. Because each signal is transmitted via copper 
rails 6 at a different frequency (frequency modulated), all 
signals can share copper rails 6 Without interference. 

[0015] An idler Wheel 9 is one of the plurality of Wheels 
?xed to carriage 3 for movement along track 5. Adetectable 
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identi?cation mark 11 is placed on idler Wheel 9. A detector 
13 is mounted on carriage 3 adjacent idler Wheel 9 Which can 
sense the presence of identi?cation mark 11 Within the 
immediate spacial vicinity of the detector, Which occurs 
once per revolution. Identi?cation mark 11 may be posi 
tioned at any portion of idler Wheel 9 as long as detector 13 
detects identi?cation mark 11 once per revolution of idler 
Wheel 9. Similarly, detector 13 can be placed anyWhere 
adjacent to idler Wheel 9 on carriage 3 as long as it can 
accurately detect mark 11. For example, identi?cation mark 
11 can be positioned on the circumference of idler Wheel 9. 
Each time identi?cation mark 11 passes in front of detector 
13 as a result of idler Wheel 9 rotating, detector 13 detects 
the presence of identi?cation mark 11 and transmits a 
position signal, corresponding to detection of mark 11, to 
processor 4 on carriage 3. In a preferred embodiment, mark 
11 is on idler Wheel 9, hoWever it may be positioned on any 
Wheel including the drive Wheels of carriage 3. 

[0016] In an exemplary embodiment, identi?cation mark 
11 is a magnet and detector 13 is a proximity sensor, and in 
particular, a Hall sensor that can detect the presence of 
magnetic ?ux during the passage of a magnet. An advantage 
of this embodiment is that proximity detector 13 does not 
have to be in physical contact With idler Wheel 9 to sense 
identi?cation mark 11 so that Wear on proximity detector 13 
is virtually eliminated. 

[0017] In another embodiment, identi?cation mark 11 is a 
hole extending through idler Wheel 9 While proximity detec 
tor 13 includes a light source and light sensor. The light 
source is positioned on carriage 3 so that once each revo 
lution of idler Wheel 9 the light source shines through the 
hole. The light sensor, Which is positioned on the opposite 
end of the hole, Will detect When the light shines through the 
hole thus generating tWo position signals for each complete 
revolution of idler Wheel 9. 

[0018] In addition to these tWo embodiments, it Will be 
obvious to one of ordinary skill in the art that other identi 
?cation mark 11 and detector 13 pairs can be used to detect 
the rotation of idler Wheel 9. Also, While the above embodi 
ments are proximity detectors, i.e. the detector is not in 
contact With the mark, other detectors in Which the mark and 
the detector are in contact may be used as Well. 

[0019] Carriage processor 4 receives the position signal 
output by proximity detector 13. Because proximity detector 
13 outputs a knoWn number of position signals after a full 
rotation of idler Wheel 9, the receipt of the position signals 
indicates that carriage 3 advanced along track 5 a distance 
that equals the circumference of idler Wheel 9. Based on this 
position signal, and knoWing the starting position of carriage 
3 and the history of directions in Which carriage 3 has 
traveled, carriage processor 4 determines the position of 
carriage 3 on track 5. Carriage processor 4 transmits the 
location of carriage 3 to control board 7 via copper rails 6. 
Because carriage processor 4 can determine the exact loca 
tion of carriage 3 along track 5, control board 7 can use this 
location information to command carriage processor to 
position carriage 3 at any desired location along track 5. 

[0020] Because idler Wheel 9 may slip along track 5 as 
carriage 3 moves, a full revolution of idler Wheel 9 may not 
alWays correspond to carriage 3 moving a distance equal to 
the circumference of idler Wheel 9. As a result, over time the 
position of carriage 3 calculated by carriage processor 4 may 
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not re?ect the actual position of carriage 3. To overcome 
these errors due to slippage, a pair of limit sWitches 15 are 
disposed at the end of track 5 that is adjacent the connection 
betWeen control board 7 and copper rails 6. A single limit 
sWitch 16 is disposed at the other end of track 5. When 
carriage 3 is adjacent pair of limit sWitches 15, pair of limits 
sWitches 15 output a pair of limit signals to carriage pro 
cessor 4. In response, carriage processor 4“Zeros out” the 
location of carriage: i.e. sets the position of carriage 3 to the 
end of track 5 adjacent connection to control board 7. When 
carriage 3 is adjacent single limit sWitch 16, a single limit 
signal is output to carriage processor 4 thereby setting the 
position of carriage 3 to the opposite end of track 5. 

[0021] Limit sWitches 15, 16 may be a push button Which 
physically contacts carriage 3 or a proximity detector Which 
senses the presence of carriage 3 and outputs a signal to 
carriage processor 4 indicating the detection of carriage 3 
adjacent limit sWitches 15 or 16. In this Way, carriage 
processor 4 is noti?ed of the precise position of carriage 3 
at either end of track 5. The position of carriage 3 stored in 
carriage processor 4 is in effect “Zeroed out” and any 
position errors previously accumulated are ignored. 

[0022] The operation of position detector mechanism 21 
Will noW be described. The ?rst instant that carriage 3 is 
positioned at either end of track 5, either When track 
mounted system 1 ?rst begins to operate or the ?rst time 
carriage 3 reaches an end of track 5, the location of carriage 
3 at the end of track 5 is communicated to carriage processor 
4 via limit sWitches 15 or 16. This information is then 
communicated to control board 7 via rails 6. Thereafter, 
When carriage 3 moves along track 5 in response to control 
signals from control board 7, idler Wheel 9 rotates and 
detector 13 senses identi?cation mark 11 one or more times 

for each revolution of idler Wheel 9. Detector 13 generates 
a position signal based on the sensing of identi?cation mark 
11 and outputs it to carriage processor 4. 

[0023] Carriage processor 4 determines the neW position 
of carriage 3 on track 5 by adding the distance traveled by 
carriage 3, that is equal to the number of position signals 
received by carriage processor 4 multiplied by the circum 
ference of idler Wheel 9, to the previous position of carriage 
3. If carriage 3 begins moving in the opposite direction along 
track 5 as a result of controls signals output from control 
board 7, carriage processor 4 calculates the neW position of 
carriage 3 on track 5 by subtracting the distance traveled 
from the previous position of carriage 3. When carriage 3 
reaches limit sWitch pair 15 Which is located at the end of 
track 5 adjacent control board 7, limit sWitch pair 15 outputs 
a pair of limit signals to carriage processor 4 indicating that 
carriage 3 is at that end of track 5 and carriage processor 4 
Will reset (or Zero out) the position of carriage 3 along track 
5 regardless the errors that have previously accumulated. 
Similarly, When carriage 3 reaches single limit sWitch 16, 
limit sWitch 16 outputs a single limit signal to carriage 
processor 4 indicating the position of carriage 3 is at the 
other end of track 5. 

[0024] Accordingly, by using position detector mecha 
nism 21 of the present invention, it is possible to accurately 
detect the position of carriage 3 moving along track 5 of 
track mounting system 1. By knoWing the position of 
carriage 3 along track 5, it is possible to position carriage 3 
to any desired location along track 5. 
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[0025] The ability to position carriage 3 to any location 
along track 5 overcomes the drawback in the prior art 
systems Which require the placement of dedicated proximity 
sensors along track 5 adjacent each panic button 25 in order 
to move carriage 3 to a desired position along track 5. 
Instead, under the present invention, panic buttons may be 
positioned at any location throughout the monitored area 
Without the need for a corresponding proximity sensor 
installed on track 5. When a panic button is activated, a 
signal is communicated to control board 7 and, in response, 
control board 7 directs carriage 3 to the position along track 
5 adjacent the activated panic button. 

[0026] It Will thus be seen at the object set forth above, 
those made apparent from the preceding description, are 
ef?ciently attained and, because certain changes may be 
made in the above construction Without departing from the 
spirit and scope of the invention, it is intended that all matter 
contained in the above description are shoWn in the accom 
panying draWings shall be interpreted as illustrative and not 
in a limiting sense. 

[0027] It is also to be understood that the folloWing claims 
are intended to cover all the generic and speci?c features of 
the invention herein described, and all statements of the 
scope of the invention Which, as a matter of language, might 
be said to fall therebetWeen. 

1. A mechanism for detecting the position of a carriage 
moveable along a track, comprising: 

a Wheel ?xed to said carriage, said Wheel rotating as said 
carriage moves along said track; 

a mark disposed on a portion of said Wheel; 
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a detector ?xed to said carriage for sensing said mark as 
said Wheel rotates and outputting a signal indicative of 
said mark being sensed by said detector; and 

a carriage processor for receiving said signal and deter 
mining the position of said carriage along said track. 

2. The mechanism of claim 1, Wherein said detector is a 
proximity detector positioned adjacent said Wheel. 

3. The mechanism of claim 2, Wherein said mark is a 
magnet disposed on said Wheel and said proximity detector 
is a Hall sensor. 

4. The mechanism of claim 3, Wherein said magnet is 
disposed on the circumference of said Wheel. 

5. The mechanism of claim 1, further comprising at least 
one limit sWitch disposed at a predetermined position on the 
track, said at least one limit sWitch detecting the presence of 
said carriage and outputting a limit signal to said carriage 
processor indicating position of said carriage. 

6. The mechanism of claim 5, Wherein said track has a ?rst 
end and a second end, a ?rst limit sWitch being disposed at 
said ?rst end, a second limit sWitch being disposed at said 
second end, and said limit signal indicating to said carriage 
processor Whether said carriage is adjacent said ?rst end or 
said second end. 

7. The mechanism of claim 1 Wherein said carriage 
processor includes a central processing unit. 

8. The mechanism of claim 1 Wherein said mark is a hole 
through said Wheel and said detector further comprises a 
light source adjacent said Wheel for outputting a light signal 
through said hole, and a light sensor positioned to detect said 
light signal passing through said hole. 

* * * * * 


