BACKGRClJ CF THE | NVENTI d%E%éCEPe‘é@ﬁﬁTﬁnventSﬁ)n relates to a surveillance

securi t; system co Jned along a path, the
carr] age tr ¥R R % a pair of elR/USEHI04639

conductors nmounted al g rack fromthe first end
to tHe second end; a c ﬁg apt @a ported by and noveabl e on
the track; drive rrean< d ori PRFRE carf‘?%& iti

; f-or itioning the carrlage
along the track, the crlve means contacti1ng.the pa‘gﬁ 4
conductors to receive a power signal, the power si g | CI erﬁ
el ectrical power to nove the carriage; canera neans nount ed @gtlhe carriage

to monitor regions along and adj acIDEOt SURVESLIANGECSYSTENMI de. "N out put
signal representative of the m)nl tored argrd nodul ati on neans -

connected to the canera neans £& PRHYD: Q& 4 4 and nodul ating a
carrier signal with the outphg ;srmt mbentmaﬁumams RANS reéfdtaryi ng
the pair of elec conductors_to _transm.t the nod rriger
signal on the paPf B'P%@Idecﬁaﬁ%’aﬂ 9 TREEBr s2F8 BRES é?ﬁﬁq"e"‘?’fﬁrﬁﬁﬁéh P -2
station conngct edysttemhchgmaingofa eteatcki awuntedjuchoveable carriage in
which power, control and monitored information are

transmitted along the same conductors, and which is

useful as a surveillance system.
Remote cameras for viewing or monitoring
10 objects are known and widely used in practice. The
following patents provide examples of track mounted
cameras that are used for a variety of surveillance
purposes.
U.S. Patent No. 4,768,090, issued to Camps et
15 al., discloses a surveillance device that includes a
tube having a longitudinal window covered by an elastic
flap. The elastic flap is lifted up to allow a video
camera located in the tube to monitor objects located
outside the tube. The video camera is moved within the
20 tube through a vacuum created in the tube, or
alternatively, with a stepper motor and drive wheels.
Power is supplied to the surveillance device through
contacts and rails suitably arranged within the tube,
while antennas are provided on the surveillance device
25 and at a remote location for éransmitting and receiving

signals from the video camera.

U.S. Patent No. 4,656,509, issued to Matsuyama
et al., shows a video camera and wireless communication
equipment suspended from a rail. The communication

. 30 equipnent controls motion of the video camera on the
rail and tilt adjustment of the camera. The
communication equipment further receives video signalﬁ
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Renpbte careras for viewi ng or nonitoring obj ects are known and w dely used
in pragti:ce. The followi ng patents provide exanples of track nounted
caneras thaw@oe/msr for a variety of purposes. U 'S. Patent NOT/US92/04639
2,531,497 issued to Beatty, discloses a track nounted tel evision camera
for photographing and/or televising a horse race or the like, a notion

pi cture canera and a tel evision canera being arranged on a carri age
noveabl e on a track along the race track. Nunerous parallel conductors are
provided on the track to supply power, caneka control and notor control to
the carriage. Spaced apart antennas positioned along the track receive

tel evision video signals fromthe canera. U.S. Patent’ No. 4, 768,090, issued
to Canps et al., fFcFcitheesvideq reaperanasddsypraenikat thec Mider sSignprls

having a 2 | oggithuduitlabie daw ey b by rahdtieddgerddan. The el astic
flap is lifted up to allowpavidee GaREa 38 4hd M 1E8H RS coutta et
al., discloses a surveillance system supported on a
5 longitudinal track. The system comprises a camera, a
wireless transmitter and receiver, motors and a battery
secured to a platform that is propelled with friction
drive wheels along the track. A power supply or battery
charger is connected to bus bars that ruh lengthwise
10 along the track. Through contacts located on the
platform and engaging the bus bars, electrical energy is
cbtained from the power supply to maintain a sufficient
charge on the battery. Control signals are transmitted
to and video signals are received from the platform by
15 wireless communication equipment at a remote location.
U.S. Patents No. 4,027,329 and 4,120,004, both
issued to Coutta, are similar to the surveillance system
mentioned above in that the system comprises a video
camera mounted to a suspended track. In these two-
20 patents, however, camera motion is provided by a cable
and pulley system. It is believed the camera control
and video signals are transmitted with wireless
communication equipmenﬁ. _
U.S. Patent No. 4,112,818, issued to Garehime,
25 Jr., shows a surveillance and weapon system. The system
is suspended from a longitudinal rail. The system
includes separate, electrically isolateqd, contact
wipers and bus bars to provide power and control signals
to a moveable platform located on the rail. Monitored
30 video and audio information is transmitted to a remote
location on separate lines. A spring tensioned takeup
reel is provided to dispense and retract the video and
audio lines as the platform moves along the rail.
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to 'rmni torc obj ects | ocated outside the tube. The video canera is noved

Wit hin_the B F.; pugh a vacuumcreated in the tube, or al t er i vigbi/ods3s
wit'h a* sleg%g gﬁ% or and drive wheels. Power is supplied to the

survei |l | ance device through contacts and rails suitably arranged within the
tub€, while antennas are provided on the surveillance device and at a
renote location for transmtting and receiving signals fromthe video

canera. U.S. Patent No. 4,656,509, issued4m»--Matsuyama et al., shows a
video canera and :wireless conmunication equipnment suspended from a
rail. The conmuni cation equi pnrent controls notion of the video canera on

the rail and tilt adjust meAddotichel chragianoind eshaamrra st 210 ddeaipssa
further receivesy ’K ﬁ'egt aggeehé ir&onhtBssvsssolsémaat%n%cwo%&%Sut ke

video signals with sui € antennas’io & renpie operator. U S. Patent No.

4,510, 526, i ssuckREBNENAt 3482037 dissiesste Browp Rt 3 hnc & -SysPakent

supported on a pLacye] tst;(ilmlutd agksudfe taystelee)Nundey.8.CapRtdnt aNo.
wireless transmtter rece S ngi ﬁﬁ and a battery secured to a
pl atform t hat |szrp§%?)e??‘édlﬁf?ﬁ tFPcBL8F%dri ve wheels along the track. A

SUMMARY OF THE INVENTION

The present invention provides an improved
track mounted remote control actuator system,
particularly adapted for surveillance of a large area.

10 The system includes a track positioned along a selected
path and a moveable carriage supported by the track. &a
pair of electrical conductors mounted adjacent and
parallel to the track provide power to a drive assembly
mounted on the carriage. Video cameras are mounted to

15 the carriage for monitoring selected regions adjacent to
the path. Ooutput signals from the cameras are
transmitted on the conductors to a remote monitoring
location.

In the preferred embodiment, control signals

20 for controlling placement of the carriage along the
track are also transmitted@ on the conductors to the
carriage. The control signals comprise a first and
second sinusoidal control signal, each control signal
having a‘unique frequency. The first control frequency

25 is used to control the carriage's direction of travel on
the track while the second control signal is used to
start and stop the carriage. Additional sinusoidal
control signals, each having a unique frequency, can be
included to vary speed of the carriage on the track or

30 control other surveillance equipment.

A selected number of different control signals
could be encoded, sent on a single modulated sinusoidal
control frequency, and demodulated on the carriage into
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power suppTy or battery charger is connected to bus bars that run

| engt hwi se §b§U§3%He track. Through contacts |ocated on the ‘pl atform and
engagi ng t he 4 el ectrical energy is obtained fromthe pmmr/mgmhms)

to maintain a suff|C|ent charge on the battery. Control signals are
transmtted to and video signals are received fromthe platformby wreless
communi cation equi pnent at a renote location. U S. Patents No. 4,027,329
and 4,120,004, both issued to Coutta, are_ngiIar to the surveillance
system nmenti oned above in that the system conprises a video camera nounted
to a suspended track. In these two patents, however, canera notion is

provided by a calgl garag%%reg%h%%ﬁyé&&ﬂ‘ﬁlkt ?e@é&hi@%.‘.% C@f@ﬁé‘l&%ﬁ& |

and vi deo signals nsmitted wi rel ess conmuni cati on®equi pnen
REPLACEMENT SHEE‘FC’Uldee used. REPLACEMENT SHEET U.S. Patent No.

4,112,818, issued to GarehmﬁEa Shrthéhopberarradl ¥8bbl BHERL , Hlde NRANGN
system The systeT

udes proximity sensors positioned adjacent the

5 track. The proximity sensors provide an output signal

when the carriage is positioned adjacent the sensor.

When used in the present invention, two proximity

sensors are placed at opposite ends of the track to

L4

initiate a carriage stop command when the carriage has

10 reached the end of the track. Any number of additional
proximity sensors can be periodically positioned at
desired locations along the track. When used in
conjunction with switches like panic buttons, placed
pericdically throughout the monitored area, or open door

15 detectors, the sensors signify when the carriage 32 has
reached the area of concern.

The system is usable for industrial
operations, such as for mounting a traveling hoist that
is remotely operated. The video camera could be used as

20 a monitor and the controls would include signals to
raise and lower a hoist. Robot arms also could be a
part of the carriage and controlled as will be
described. Any drive motor for a robot function can be
controlled in the same manner as the carriage drive

25 motor described in the following specification.

SC (o] E WINGS

Figure 1 is a perspective view of a track
mounted surveillance system of the present invention;

Figure 2 is a perspective view of a portion of

30 the track of Figure 1, particularly illustrating a

moveable carriage;
Figure 3 is a sectional view of the track and

carriage taken along line 3--3 of Figure 2;
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su§pended“fron1a | ongi tudinal rail. The systemincludes separate,

el ectri cal Iywg §0batred, contact wipers and bus bars to prOV|de PPRRF UL m‘39
cont r of signals to a noveable platformlocated on the rail. Monitore

and audio information is transmtted to a renote |ocation on separate
lines. A spring tensioned takeup reel is provided to dispense and retract
the video and audio lines as the platformnoves along the rail. Additional
track nounted cameras are disclosed in U S-5Patent No. 4,559,555 issued to
School man, U.S. Patent No. 3,482,037 issued to Brown et al., U S. Patent
No. 3,226,476 issued to Tyler, and U. S. Patent No. 2,633,054 issued to

Bl ack. U. S. Patent No. 4, 9869@8! toiBoatseckianal vieehes the deack mnrdt ed

to a toy traint YideteaxkaY gga nlgﬁghqs.L.qsbfafrm v.ew of the
nodel ed scenery ?aPt % o?ﬁaﬁ a F he track or, fr #iother views of the

track. The toy train receﬁéﬁ“ﬁ&v\%rlﬁ PoﬁFPﬁ@aEPSCfI%PEEPPWEo%&Y‘VéJt]r ack
and transmts V|g@@v§iypah§eb§9§t§ﬁ «a nonitor along said track. SUMVARY OF
THE | NVENTI C%\I The present %,nvent I an.pr OVIsg gmg%llcr’rgrlg\é%%& rafca control

signal generating circuit; and
Figure 7 is a schematic diagram of a control
signal decoding circuit.
ETAT DESCRIPTION OF THE PREF D EMBODIMENTS

10 Referring to the drawings, Figure 1
illustrates an embodiment of the present invention
installed as a surveillance system 10. Surveillance
system 10 is mounted to a ceiling 12 with a plurality of
mounting brackets 13. In this embodiment, surveillance

15 system 10 is mounted along an outside edge 14 of a
particular flocor 16 of a parking garage 17.
Surveillance system 10 is used to observe the overall
monitored area of parking floor 16 including parking
spaces 18, entrance/exit doors 20, and other adjoining

20 walls and motor vehicle entrance/exit 1ocationé, not
shown. _

In the preferred embodiment, surveillance
system 10 is constructed from a plurality of individual
sections such as 24, 25, 26, 27, 28, 29, 30 and 31 to

25 form a connected track assembly 11 of any given length.
A movable carriage 32, shown in Figure 2, travels
repetitively back and forth within track assembly 11 to
provide video images of the monitored area to remote
monitors 38.

30 Figure 2 illustrates carriage 32 within track
section 27. ©Portions of end sections 24 and 31 are
provided to emphasize that carriage 32- moves along the
conplete length of the connected track assembly 11. A
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nounted rénmpte control actuator system rendering a high quality video

i mage syitable for security applications. The systenlaccordlng to the

i nventt on iWOt92228f2dre characterized in that term nati on neans REEUS92/04639
connected to the pair of electrical conductors renpte fromthe nodul ation
means for mnimzing reflections of signals transmtted on the pair of

el ectrical conductors. In a further preferred enbodi nent, control signals
for controlling placenent of the carriage along the track are al so
transmtted on the conductors to the carrié@éﬂ The control signals conprise
a first and second sinusoidal control signal, each control signa

having a unique_frequen The f| rst._cant oI u ed t ntroI
the carriage's dP P8t Bﬁq§¥ £Fg coﬁefhg‘q't ?‘ac fb 9‘ %ne%oedesde

REPLACEMENT SHEEFecbibnol 27si gnal or@enseuo tl usgratendint oigf-taiﬂe the
carriage. Additi 88ﬁaoﬁéﬂﬁé%ﬁ%afﬂﬁdé’|325' gaalzs_r £l i By WHaBi%es

frequency, can be i1 ncluded to vary speed of the carriage on
one~way viewing in that cameras 34 and 36 mounted upon
5 carriage 32 can look outward through cover 44, but
people located within the monitored area would be unable
to see carriage 32, thus preventing them from
determining the carriage's position within the connected
track assembly 11. Cover 44 is mounted within opposed
10 upper and lower U-shaped channels 45 shown in Figure 3.
Carriage 32 comprises a support platform 46,
cameras 34 and 36, a drive assembly 48 and drive control
and video circuit boards, generally shown as 50, mounted
thereupon. Cameras 34 and 36 are mounted to platform 46
15 at different angles in order to observe completely the
monitored area. As shown in Figure 3, camera 34 is
directed downward to observe those areas below track
assembly 11 while camera 36 is directed outward to
observe those areas substantially away from track
20 assembly 1l1.  Either or both of the cameras 34 and 36
can be equipped with a zoom type lens that would be
remotely controlled by a remote counsel 112 (Figure 5).
The foregoing camera arrangement allows cameras 34 and
36 to view selected portions of the monitored area in an

25 overlapping, panoramic view or in separate detailed
close up views. Although cameras 34 and 36 are shown in
Figures 2 - 4 at fixed positions, suitable known,
controllable tilt mechanisms can be provided to
selectively adjust each respective camera tilt angle,

30 using motors controlled through signals in the same
manner as will be described for controlling movement of

the carriage 32.



the track ‘or control ot her surveillance equipnent. A selected number of

di fferent smbpki® gnal s coul d be encoded, sent on a si ngI e mMPI/userV04639
si nusoi.dal control frequency, and denodul at ed on t he carriage into separate
control signals. Several control signals thus could be used. In a further
preferred enmbodi nent, the systemincludes proxinmty sensors positioned

adj acent the track. The proximty sensors provide an output signal when the
carriage is positioned adjacent the sensor=7¥hen used in the present
invention, two proximmity sensors are placed at opposite ends of the track
toinitiate a carriage stop command when thecarriage has reached the end of
the track. Any number of aGatriagel3ddexAmivensiapgitudinadypelonditte|y

posi tioned at desbigsltOgalrk 24988mb¢ ACKith Wﬁfwssgséﬁbqgmwctlon

with switches |ike, pani c butfons | ace erl od| cal |y, t hroughout

noni t ored ar ea, %Flméﬁwlﬂe"t%é{)‘%ﬂ%rlﬁ RS :I-‘E;rﬁ“?spg hewn

carriage 32 has igaghgdréhg, ahawislyg ca@nczmﬁpuér f’@hafﬁyshe&bnnle&tédsaﬁi & for

i ndustrial transmission 56 which in turn rotates a drive wheel 58
shown in Figure 4. Drive wheel 58 is positioned above
a suitable drive plate 60 mounted longitudinally along
a back wall 62 of each track section 24-31. The
circumference of drive wheel 58 provides a rubber drive

10 surface to improve friction with drive plate 60.

Drive wheel 58 together with an upper guide
wheel 68, both shown in Figure 4, and a front guide
wheel 70, shown in Figure 2, support the downward force
of carriage 32. Front guide wheel 70 is supported on

15 drive plate 60 and is connected to a suitable bracket 72
mounted to support platform 46. Upper guide wheel 68 is
positioned on a L-shaped guide ledge 76 that extends
longitudinally along the connected track assembly 11.
Upper guide wheel 68 connects to an upward extending

20 brace 78.that is fixed to support platform 46.

Two separate horizontal guide wheel assemblies
80, one at each end of support platform 46, provide
lateral or horizontal support for carriage 32 in track
assembly'll. The wheel assemblies 80 are identical and,

25 as shown in Figure 4, comprise two guide wheels 81
positioned on opposite sides of a guide plate 82 that
extends longitudinally along the connected track
sections. In the preferred embodiment, guide plate 82
is integrally formed with and extends down from drive

30 plate 60. Guide wheels 81 are connected to support
platform 46 through a suitable support brace 84 and are
rotatably mounted on shafts 83 mounted on brace 84. '



operatlons such as for nounting a traveling hoist that is renotely

operated gg)g#gg canmera could be used as a nonitor and the controls
woul d i'nclu %5 to raise and lower a hoist. Robot arirs al BETA#A2404639

a part of the carriage and controlled as will be described. Any drive notor
for a robot function can be controlled in the same manner as the carriage
drive notor described in the follow ng specification. BRI EF DESCRI PTI ON OF
THE DRAW NGS Figure 1 is a perspective viem@gt a track mounted surveill ance
system of the present invention; Figure 2 iS a perspective view of a

portion of the track of Figure 1, particularly illustrating a noveable

carriage, - - Figure &éﬁ&ﬁ@‘?tten%l Qxf t?%wh&acgn&m%d%?izfdlage

taken al'ong line 3--3_of Fiqure 2; Figure Secfional view of the
signals are provided to carrlage 32 and monitored

track and
surveillance information is received from carriage 32

along a signal rail 90. Rail 90 extends longitudinally
S along the connected track sections on back wall 62 and
comprises a pair of spaced apart, electrically isolated
conductors 92. In the preferred embodiment, conductors
92 comprise cylindrical, copper tubing suitably mounted
and supported within semi-cylindrical groeves 94 of an

10 isolation block 96 made of electrically insulating
material. Each conductor 92 is in slidable contact with
at least one corresponding-- isolated slidable
electrically conductive brush 96 (shown schematically as
brushes 96A, 96B, and 96C in .Figure 5) along the length

15 of rail 90. Each brush 96 is biased against the
respective conductor 92 by a spring 98 that is inserted
within a support 100 also made of electrically
insulating material. Brushes 96 are mounted to support
platform 46 with a suitable bracket 101.

20 The overall surveillance system 10 is
illustrated in the schematic diagram of Figure 5.
Besides carriage 32 and rail 90, the system includes a
remote monitoring and control station 112, a control
interface 113, and a power source 110. Control station

25 112 allows an operator to monitor the video images from
cameras 34 and 36 and is located in a convenient
location, such as a building control office. The output
signals from cameras 34 and 36 are each provided to a
video modulator board 114 on carriage 32 where suitable

30 carrier signals are frequency modulated by each
respective camera output signal in a known manner. The
output signal from video modulator board 114 is applied
to brushes 96C that slidably engage conductors 92.



carriage t'aken along line 4--4 of Figure 2; Figure 5 i's a schematic di agram
of the overwl ogmesdei | | ance system Figure 6 is a schematic di apCRUSH2/4639
controf. signal generating circuit; and Figure 7 is a schenatic diagramof a
control signal decoding circuit. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Referring to the draw ngs, Figure 1 illustrates an

enbodi nent of the present invention installed as a surveillance system 10.
Surveill ance system 10 is nounted to a ceil49g 12 with a plurality of
mounting brackets 13. In this enbodi ment, surveillance system 10 i s nounted
al ong an outside edge 14 of a particular floor 16 of _ a parking ar age
17, Surveil |l ance GaRAUGHARS | §2ustXe t FBRRTEAS t Fe GveVaPronmAfieREeR ddda of

parking floor 16 ddisdrihiiy Par KirdhsHnans 1Bor Alsoladd/@xXi dnd0dmpeddnoand
ot her adj oi ni ng @@h%gﬁﬁnd thor vehicl e entrgncgégx%&dggcggi%g ,cgp%bigown.
In.the preferred ke AR 198htERg 3 9 g P
. of transmission. An output signal from video adaptor
5 117 is provided to a demodulator 119 by suitable
transmission wires such as a coaxial cable since both
video adapter 117 and demodulator 119 are fixed
installations. Demodulator 119 demodulates each camera
output signal from its respective carrier signal and
10 displays the corresponding image on monitors 38, again
using known techniques.
Remote station 112 includes a control console
120 which would be used by the operator to control
placement of <carriage 32 to obtain the desired
15 surveillance. Counsel 120 contains conventional
circuitry to apply, by means of any convenient control
devices 122, the desired operator command signals to
control interface 113. Such operator command signals
include switches for direction and adjustable controls
20 for establishing rate of travel of carriage 32 along the
connected track sections or, if desired, an automatic
mode operation wherein the carriage travels back and
forth along the connected track sections without
operator intervention. If further desired, additional
25 control devices can be added to manage, for example,
tilt angles and zoom capabilities of the cameras, or
other types of monitoring equipment.
Control interface 113 is connected to a systen
processor 124. System processor 124, comprising a
30 conventional micro-processor, receives the desired
command signals from counsel 120 and input signals
through control interface 113 from proximity sensors
126, 128 and 130 that are positioned along the connected



system 10 i s construct ed froma plurality of individual sections such as

24, 251 126, 29, 30 and 31 to forma connected track ass I
any gi ven Iengtgﬁ k nmovabl e carriage 32, shown in Figure 2, traggilﬁéefsg’%O‘Pg"’-9

repetitively back and forth within track assenbly 11 to provide video

I mges of the nonitored area to renote nonitors 38. Figure 2 illustrates
carriage 32 within track section 27. Portions of end sections 24 and 31
are provided to enphasize that carriage 32jgaves along the conplete |ength
of the connected track assenbly 11. A sem - opaque front cover 44 has
been renoved fromtrack section 27 in order to illustrate in detail the
conponent s of catthage Sctivwer 44Fﬁ6:5€[bbith| Iwnenahine&nmesm@na\zisevsimg in

t hat caneras 34 gnglggtgggnggduyg%f}a&q@ %‘t e%ggkcgr%%@?g %

t hrough cover 44 peopl €"| 6Ca ared
unabl e to see caisi m@@iomgqﬂmmgrewtmm proxmlty sensor,

the system processor 124 determines which control
5 signals are transmitted aiong conductors 92 to carriage
32.

Sensors 126 and 128, positioned at opposite
ends of the connector track sections, signify that the
carriage 32 has reached the respective end of track

10 assembly 11. If carriage 32 is under manual operation
by the operator at the remote monitoring station 112,
activation of an end sensor 126 or 128 would initiate a
carriage stpop command from the system processor 124
thereby stopping carriage 32 and preventing further

15 movement in the same direction beyond the end of the
track assembly 11. Alternatively, if the system is
under autométic control, activation of end sensor 126 or
128 would cause carriage 32 to stop and subsequently
begin travel in the opposite direction, again from an

20 appropriate command provided by the system processor
124. Any number of additional proximity sensors 130 can
be periodically positioned at desired locations along
the connected track sections. When used in conjunction
with switches 132, such as panic buttons, placed

25 periodically throughout the monitored area, or open door
detectors, the sensors 130 signals the system processor
124 to indicate when the carriage 32 is adjacent the
area of concern.

As with the video images described above, the

30 control signals for carriage 32 are transmitted on
conductors 92. In the preferred embodiment, the control
signals comprise separate sinusoidal signals each having
a unique frequency transmitted for an appropriate time



det'erminirig the carriage' s position within the connected track assenbly
11. Cover %Egzwt ed within opposed 10 upper and | ower U $eapedez/04639

channets 45 s
caneras 34 and 36, a drive assenbly 48 and drive control

own in Figure 3. Carriage 32 conprises a support platform 46,

and video circuit

boai'ds, generally shown as 50, nounted thereupon. Caneras 34 and 36 are
nmounted to platform46 15 at different angles in order to observe
conpletely the nonitored area. As shown =¥iL-igure 3, canera 34 is
directed downward te observe those areas bel ow track assenbly 11 while

canera 36 is directed outward to observe t hose areas substantj al

fromtrack 20

away
quzakiprp-11 Thepcigguidy fo5t 9dieRafel R el Sig FFean

be equi pped wit hsﬁowﬁomﬁymdﬂﬁ that waulthde pravgdr yinoahtobhed thy a

renote counse
caneras 34 and

112 ure oreg anera arrange nt all.ows
SEOPBEOLR, SEPUETRIR hor { FONEEOE (REIMBT | GroatHp o il o5

overl appi ng, panfreqgienviies omrien segdrate @¥ieai Ifidsi oswnirodi ewsignal

Al t hough cangrasg §é?ggﬁfgbf§z§ﬁ‘1f§]8¥‘”h b B & %ggriagte %fé@él RARIAIRPS

sui t abl e known,
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con t nec ani sns can
transmission of the first control 51gnal causes the

carriage to travel in a first direction along the track
while absence of the first control signal causes the
carriage to travel in the reverse direction.

The second control signal signifies speed of
travel. When the second control signal is transmitted,
the carriage moves along the track in the previously
selected direction. When transmission of the second
control signal is discontinued, the carriage stops. 2an
additional third control signal at a third unique
frequency can be added to vary the speed of the
carriage. In this embodiment, transmission of the third
control signal, without transmission of the second
control signal, increases the speed of the carriage. If
both the second and third control signals are
transmitted the carriage travels at its fastest rate.

The information contained on any one or all of
the sinusocidal control signals could be increased by a
variety . of modulation techniques such as, but not
limited to, pulse width, pulse position, or pulse code
modulation. The circuit would then include a modulator
at the control station and a demodulator on the carriage
for providing discrete control signals for the motor and
other operated components on the carriage.

. A motor control adaptor 136 mounted to
carriage 32 detects the presence of any control signals
on conductors 92 through brushes 96A. Motor control
adaptor 136 as will be shown in detail in Figure 7



sel ectivel'y adjust each respective canera tilt angle, 30 usi ng mot or s

controlled through signals in the same manner as will be described for

cont rolfl i ngVRP2é#dA2 of the carriage 32.

-7- Carriage 32 i s R{FT/AJSA2/04639

| ongi tudi nally along the connected track assenbly 11 with drive assenbly -

48. Drive assenbly 48 conprises an electric notor 52,
havi ng an out put shaft 54 connected to a 5

shown in Figure 2,
transm ssion 56 which in turn

rotates a drive wheel 58 shown in Figure 4. Drive wheel 58 is positioned
above a suitable drive plate 60 mounted |ohgrtudinally along a back wall 62
of each track section 24-31. The circunference of drlve wheel 58 provides

a rubber drive 10 rface to i riction w dr e _60.
wheel 58 toget he‘?r‘a\ﬂ“ﬁ %naBB’ﬁ%Prg%{iae"m&anez? %ll‘? ?#)V\ﬁ ?ﬁgﬁ%%rgng
a fronF gui de whepéed Otoshbtven driviel asseihlguppobhaselde aiovidlhvar defected
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15

20

25
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control signals. If desired, additional control signals
at additional unique frequencies can be provided to
control camera operation and other forms of monitoring
equipment mounted to the carriage 32.

Power source 110 is connected to each
conductors 92 of rail 90 to provide all necessary power
to carriage 32. In the preferred embodiment using a
conventional 115 AC voltage source 116, the voltage is
reduced through a step-down transformer 118, the output
of which being rectified and conditioned to suitable DC
voltage (for example 30 volts) through convertor 120.
Alternatively, AC voltage can be applied to rail 90 with
DC conversion performed on carriage 32. Required power
to operate drive assembly 48, specifically motor 52, is
carried through brushes 96B to the motor.

A control driver circuit 140 for generating
each of the frequency controlled control signals based
on commands from the system processor is illustrated in
Figure 6. Control driver circuit 140 comprises three
signal generating circuits 142, 144, and 146 each

generating a control signal at a unique frequency based
on initiation of the generating circuits at inputs 148,
150 and 152, respectively. Inasmuch as each signal
generating circuit 142, 144 and 146 is identical, with
differences only in circuit components to generate a
unique controel frequency, different from the frequencies
of the other signal generating circuits, description
will be confined to signal generating circuit 142.
Signal generating circuits 144 and 146 operate in the

same manner.

e

ive
and



of carriage 32. Front guide wheel 70 is supported on 15

drive plate 60

and i 5 conpasved2iT@ a suitable bracket 72 nounted to support plpOT/USH2/408639
Upper §ui de-wheel 68 is positioned on a L-shaped gui de | edge 76 that
extends rongitudinally along the connected track assenbly 11. Upper guide
wheel 68 connects to an upward extendi ng 20 brace 78.that is fixed to
support platform 46. Two separate horizontal guide wheel assenblies 80,
at each end of support platform 46, providd3rateral or horizontal suppo
for carriage 32 in track assenbly'Il. The wheel assenblies 80 are ident
and, 25 as shown in Figure 4, conprise two guyi de wheels 81 positioned

opposite sides of a guide prIRRigE atiREntiTFBAG thidf nSPRPTASESg 3Th

connected track sgghtoisolabibhecprehittr eg4emaadadgnistagplielsquiate wide s

wheel s 81 ar o CORFRLTREDS LHppbs I art dT SO eh e T3 o

brace 84 and arel14®t hs abdynected eticogushefts18Bitoresdstor Ledcalgt is
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25
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in turn series connected to photo-coupled isoclation
transistor 162. Collector 163 of transistor 162 is
connected to a transistor circuit 164. An appropriate
filter capacitor 165 and bias resistors 166, 168 and
170, selected on the basis of the supply voltage, are
provided to operate transistor 172 as an invertor. The
collector of transistor 172 provides an input signal to
oscillator 156 at input 174.

Oscillator 156 generates a square wave control
signal at a unigque frequency. In the preferred
embodiment, oscillator 156 comprises an LM567 Tone
Decoder, manufactured by Natiocnal Semiconductor. The
output frequency (£f,) at output 175 of oscillator 156 is

approximated by f;-———i£——— where (R;) is resistor 176
1.1 RC

and (C,) is capacitor 178. Capacitor (C,) 180 is used
for bandwidth adjustment. In the preferred embodiment,
the output frequency of signal generating circuits 142,
144 and 146 are adjusted within the range 20 - 40 KHz.
Further . reference is herein made to National
Semiconductor Linear Databook (1982) .for specific
operating characteristics of the IM567 Tone Decoder. A
crystal oscillator can be used as an alternative
embodiment to the Tone Decoder previously described.
Crystal controlled oscillators for providing a square
wave signal at selected frequencies are known.
Initiation and generation of the c¢ontrol
signal from signal generating circuit 142 is as follows.
With an appropriate .voltage applied to input 148

one
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i cal
on
e
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ort



-8-'Reﬂerrfng to Figure 4, power and control signals are provided to

caryiage-32“§?g iyfcwed surveillance infornation is received from
cartiage 32 ?@9 signal rail 90. Rail 90 extends |ongitudi naPfFy/592/04639

al ong the connected track sections on back wall 62 and conprises a pair of
spaced apart, electrically isolated conductors 92. In the preferred

enbodi nent, conductors 92 conprise cylindrical, copper tubing suitably
nount ed and supported within seni-cylinerEQL.grooves 94 of an 10

i solation block 96 made of electrically inSulating material. Each conduct or
92 is in slidable contact wth at | east one correspondi ng isol ated

sl i dabl e el ectr iiGald faCOndgicdh v%ﬁéaﬁh%%céesaeimlﬁ@Dee%'hgggwraisﬁry§hes
96A, 96B, and 96C in Figure_5) dlong the |length 15 of  rail 90. Each
brush 96 is bi asdtnshi PRt ﬂﬁéfeﬁfé%eé?}%/e"‘a%\gmt%t 8t FPIhectarprisy 38dt hat
is inserted w t Rivrriirid FF triididter made oWitheeranedkkyri 138! ebined
material. Brushes 96 are iunted 40 ;3URRoLk AT gL48, Wit bna suikabi e
5 signal with the unique frequency at output 175. The
output control signal at 175 is applied to low pass
filter 158 which removes the harmonic frequencies that
are the above frequency selected for oscillator 156.
Low pass filter 158 provides an output signal that is

10 substantially sinusoidal at the frequency of oscillator
156. The output of low pass filter 158 is in turn
connected to an amplifier 182 the output of which is
connected to one of the conductors 92. The control
signal is transmitted to the carriage 32 on conductor 92

15 for an appropriate time duration sufficient such that
the signal is recognized as a legitimate control signal
using tone detector circuits shown in Figure 7. After
the selected time, the input voltage at input 148 is
removed, turning off oscillator 156.

20 Each of the control signals generated by
control driver circuit are detected separately upon
transmission on conductors 92 by a receiver and
frequency detector circuit 190 shown in Figure 7 of
motor control adaptor 136. Receiver circuit 190

25 comprises an amplifier 192 connected in series with a
high pass filter 194 and a low pass filter 196. In the
preferred embodiment, high pass filter 194 substantially
removes all signals with frequencies less than 15 KHz,
while low pass filter 196 substantially removes all

30 signals with frequencies greater than 45 Khz.

The output signal from low pass filter 196 on
a signal line 197 is provided in parallel to three tone

detector circuits 198, 200 and 202. As with the signal



20 " The overall surveillance system 10 is illustrated in

t he schemat WO slizagrzam of Figure 5. Besides carriage 32 and rail pea/usimo4639
system’includes a renote nonitoring and control station 112, a control
interface 113, and a power source 110. Control station 25 112 all ows an
operator to monitor the video imges fromcaneras 34 and 36 and is | ocated
I n a convenient |ocation, such as a building control office. The output
signals fromcaneras 34 and 36 are each pro¥fded to a vi deo nodul at or board
114 on carriage 32 where suitable 30 carrier signals are frequency

nodul ated by each respective canpera o tpu I gn | n_a kno manner.. . The
output signal fr@RRARRE W%dﬁ?ﬁfngﬁoér 11 ?sgﬁgtl#gﬁ f%nﬂﬂgihggnggelthat
slidably engage cnnicwent otsrS2it 1409-desSandildrab8Pear eachnrefCt Ehilet toae

vi deo adapt or 117&%1§q'P'Q%réui%@”ié@rm¥b6 aSQBg“fg‘fﬁﬁhéf@§PaQ§€h

matching to insure g I'ng"a Qoo ed si capa
differences only in c1rcu1t components such that each

5 tone detector circuit responds to a specific control
frequency, matched to one of the unique frequency
outputs of signal generating circuits 142, 144 and 14s6.
A terminator 203 can be provided between conductors 92
to minimize signal reflections which can interfere with

10 the R.F. signals from the video carrier (see Figure 5).
The use and selection of termination values to reduce
signal reflections are known.

In the preferred embodiment, tone detector
circuits 198, 200 and 202 of motor control adapter 136

15 each include an IM567 tone decoder 204, 206, and 208
described above. Each tone decoder 204, 206 and 208
provides a saturated transistor switch to ground output
signal at outputs 210, 212 and 214, respectively, when
an input signal having the selected frequency is

20 detected at the respective inputs 216, 218 and 220. The °
selected response frequency of each tone decoder is
adjusted with R, and C; according to the equation given
above while the bandwidth is adjusted by C,. The output
signals . from tone detectors 198, 200 and 202 are

25 provided to isolation means 222, 224 and 226
respectively. The isolation means 222, 224 and 226 are
devices capable of providing an output signal that is
electrically isolated from its input signal. In one
preferred embodiment, a 4N35 photo coupled isolation

30 transistor is used as the isolation means 222, 224 and
226.

The output signal from isolation means 222 is
provided to switch means 228, drive means 230 and



of transmi’'ssion. An output signal fromvideo adaptor 5 117 is provided to
a denodul at g ng suitable transm ssion wres such as a coaxif% agle
since both ‘O{Od%?ég épter 117 and denodul ator 119 are fixed i nstf ’é‘%"’ {fde39
Denodul at or 119 denodul ates each canera output signal fromits respectiveé
carrier signal and 10 di spl ays the correspondi ng i mage on nonitors 38,
agai n usi ng known techni ques. Renpte station 112 includes a control console
120 whi ch woul d be used by the operator to control placenent of carriage 32

to obtain the desired 15  surveillance. ~*&%bounsel 120 contains
conventional circuitry to apply, by neans of any convenient control devices

122, the desired jQRRLAQr ﬁ){ma NG 903 SrE8rCoRbY Oleh i SEA AL E 3118 i Ch
oper at or connandlélgnals include swtc esrfof irect?%n and adfhsté%ﬁe

controls 20 forca@sPadis i hi RFFEERF fravertBrtcAignale Fhad ong tiee
connected track eeaplimen® of fthiesinmek SigRdl onatrhe BRERLEPYIRfriaIN of

Seoti ons wit hout “GYEFEPEY 200 ARVEREVGASY 5 TR Feerrod tand (Braye
5 means 236. The outputs of isolation means 224 and 226
are provided to pulse width modulator 238. The pulse
width modulator 238 provides an output signal having any
one of a number of predetermined duty cycles that can be
selected by the pulse width modulator 238 ‘inputs. The

10 pulse width modulator 238 output signal is provided to
the inputs of drive means 230 and 236.

‘Drive means 230 and 236 represent any such
device capable of providing an output signal that is
suitable to control switch means 238 and 240. In one

15 referred embodiment, drive means 230 and 236 are
bipolar transistors such as 2N2907°'s. Drive means 230
and 236 have an enable input represented by the base
portion of the bipolar transistor and a signal input
represented by the collector portion of the bipolar

20 transistor. The output of drive means 230 and 236 is
represented by the emitter portion of the bipolar
transistor. The output signal from drive means 230 and
236 are provided to the inputs of switch means 237 and
240, respectively. _

25 Switch means 228, 234, 237 and 240 are any
such devices capable of high current switching such as
field effect transistors (FET). In one preferred
embodiment, switch means 228, 234, 237 and 240 are Power
FET's of the type IRFZ 40. Switch means 228, 234, 237

30 and 240 are connected together to form an "H switch”
with switch means 234 and 228 forming the upper half of
the "H" and switch means 237 and 240 forming the lower
half of the "H." The upper and lower portions of the



25 = control devices can be added to manage, for exanple,

tilt angles and

zoon1capab| the cameras, or other types of nonitoring
w2z PEYN RSN 4639

Control .interf is connected to a system processor

124. ystem

processor 124, conprising a 30 conventional mcro-processor, receives
the " desired command signals fromcounsel 120 and input signals through
control interface 113 fromproximty sensors 126, 128 and 130 that are

posi tioned al ong the connected -10- trackgsections.

From both t he

command signals and:activation of the proximty sensors when the carriage

32 is positioned adjacent a respective proximty sensor,

the system

processor 124 detref'maﬂaswhhebt@antbotné posii g aral Gegbaisn tleethidlaQry

duct 92 t ' 126 d t t t
nds of the connéh oP"EPRYc YBIEAIR., Val g TP ERarvERL: | (HRE PORLle

10

15
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connected between the upright portions of the "H" i.e.,
between the source termipals of the FETS represented in
switch means 234 and 237.

Diode bridge 242 is connected between power
supply Vg with the common cathode junction connected to
+Vp and the common anode portion connected to -Vg.

In operation, an output signal 210 from tone
detector 198 above a certain magnitude closes switch
means 228 thereby providing a low resistance path
between one input to motor 52 and the positive rail
voltage +Vz. Nearly simultaneous with the closing of
switch means 228, switch means 237 becomes conducting
for a selected duty cycle determined by the pulse width
modulator 238. Switch means 234 is out of phase from
switch means 228 and therefore is open. The motor 52
has an effective EMF determined by the duty cycle of the
pulse width modulator 238. Bridge 242 provides an
alternate path for motor current when the switches are
open, thereby preventing voltage spikes from the
windings of motor 52 from damaging the switch circuits.

When output signal 210 from tone detector 198
is pulléd to ground, switch means 234 is closed and
switch means 228 is open. The voltage across motor 52
is now reversed from the previous case when the tone
detector output signal 210 was above a threshold level.
Switch means 240 1is conducting for a .duty cycle
determined by pulse width modulator 238. In this
manner, the direction of the motor rotation and thus the
carriage 32 direction can be controlled.

Pulse width modulator 238 may be selected such
that the output signal 212 from tone detector 200 acts



carriage 32 has reached the respective end of track 10 assenbly 11. |If
operation by the operator at the renote

carri age 32, manual |
noni t ori ng g‘{(g?#ygﬂﬁfm activation of an end sensor 126 or 128 ReliU$92/04639

initiate a carriage stop command fromthe system processor 124 thereby
stopping carriage 32 and preventing further 15 novenent in the sane
direction beyond the end of the track assenbly 11. Alternatively, if the
systemis under autonmatic control, acﬂ\ugiégLof end sensor 126 or 128
woul d cause carriage 32 to stop and subseduently begin travel in the
opposite direction, again froman 20 appropriate conmand provided by the

system processoralah AbilMeindl AStiddOI1U QYRR YnS@RERES: 1305 Can be

periodical ly positi Or\].ﬁ:d t desited | ocations along the connected trac
sections. \Wen 9 pé%njﬁmq]or?]vﬁ 9 SRS IRESOT AR5 RD phhgR be
buttons, placeduz®d tpesebdctabhy dhtowgpeetetbeemined dutg ayedes ofrapen
door detectors, S S ' I he ssor 4 1

115, SNSP IRSLG0R 20d " AUBLEIAEURE 0L R B 3,

i ndi cate when the carriage 'S ad] acen :
vi deo i mage$ ded@sithespegrdyort Hhe carriage 32. Additional control

frequency tone detectors with corresponding control

frequency signal generators can be added to the

surveillance system to control additional monitoring

functions such as zoom capabilities and tilt angles of
10 the cameras.

In summary, the preseht invention provides a
track mounted, remotely controlled system well suited
for many installations. The system is flexible both in
installation and operation, yet remains unobtrusive.

15 With transmission of power, control and as disclosed
monitor signals on a single pair of conductors, the
system has eliminated wireless communication equipment,
simplifying the overall design, and thus, reducing
manufacturing costs. For many industrial applications

20 the carriage could mount hoists, robot arms, or other
work elements that may be remotely controlled using the
same signal transmission for control as described.
Video also can be used for monitoring operations.

Improved motor control performance can be

25 achieved by incorporating conventional motor back EMF
speed sensor 291 and motor current sensor 292 to provide
signals as additional inputs to pulse width modulator
238, Examples of improved motor performance could
include more accurate carriage speed control, and

30 smoothly controlled acceleration and deceleration.

The track and system can be mounted on
ceilings or other structural components. The track also
can be mounted so the carriage runs vertically. The



30 control signals for carriage 32 are transnmitted on conductors 92. In
the preferngg mpaghment, the control signals conprise separat epgrAusysigho
signal s .each having a unique frequency transmtted for an appropriate tine
-11- duration. The circuit for generating such signals are shown in Figure
6. In the present invention, two separate sinusoidal control signals at
two uni que frequencies are used. The first control signal 5
frequency signifies direction of carriage-gwavel whereby transm ssion of
the first control sitgnal causes the carriage to travel in a first direction
along the track while absence of the first control signal causes the
carriage to trawitive tdwlXexwsersandi becinaiifidd to be pindhe redek
control signal sigoifhgsofPeedeps %éaxsl ve‘é"ﬁ'ﬁ(élhet{f&s?l‘fﬂ&“%% heSighal is
transmtted, the carriage noves along the track in e previously selected
direction. \Whevertbeahi txavalef the second

Although the present invention has been

5 described with reference to preferred embodiments,

workers skilled in the art will recognize that changes

may be made in form and detail without departing from
the spirit and scope of the invention.



cont r ol signal is discontinued, the carriage stops. An 15 addi ti onal

third contr at a th|rd uni que frequency can be added
speed of th“e{J carrlgge In this enbodi nent, transmn ssion of 'the ?ﬁy‘g%’m%

control signal, wthout transm ssion of the second control si_gnal.,-
I ncreases the speed of the carriage. If 20 both the ~"Second and thlrd

control signals are transmtted the carriage travel “mt\‘ rate
The information contained on any one or aljgof the mﬂ!m“mn
signals could be increased by a variety of nodul ati on' technigues Such as,
but not 25 limted to, pulse width, pulse position, or pulse code

nodul ation. The WHATC WS crampMED IES: | ncl ude a nodul at or at the contro
station and a denodul at or ,Qn discrete control
Totor - and At prbgatily Mfedh S is] 30

signals for the hotor operat e he carri age.
A nmotor control adaptor qaﬂrlagnﬂtnatktnpsi#1¢ngﬁe&mpmmt@cpsthhe

presence of any control signg 1§- 8@ &98%&9&855. ggnﬁﬁ{:EHQE Q&Hﬁ@&é 206ng
Mot or control adaptor 136 a own I n detal Figure 7
e path parallel to the track;
a carriage adapted to be supported by and
moveable on the track;
drive means for positioning the carriage
along the track, the drive means
contacting the pair of electrical
conductors to obtain sufficient
electrical power to move the carriage;
camera means mounted on the carriage to
monitor regions along and adjacent the
path and provide an output signal
representative of the monitored regions,
the output signal transmitted to a
remote monitoring location on at least a
portion of the pair of electrical
conductors.
2. The apparatus as set forth in claim 1 and a
first control signal for controlling operation of the
drive means, the first control signal transmitted to the
drive means on at least a portion of the pair of
electrical conductors.
3. The apparatus as set forth in claim 2 wherein
the first control signal selectively controls direction
of carriage motion; and a second electrical control
signal transmitted to the drive means on at least a
portion of the pair of electrical conductors, the second
control signal selectively controlling the speed of

carriage travel.

This Sheet Has Been Replaced
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-12- proviﬁes appropriate command signals of direction and speed to the

drive assenbyg4$18ased on the detected control

addi ti 6pal eontrol signals at additional

signals. |f despeedjsez/oa639
uni que frequenC|es can be provided

to 5 control

camera operation and other fornms of nonitoring equi pment

mounted to the carriage 32. Power source 110 is connected to each”

conductors 92 of

116,
of which being r

exanpl e 30 vol ts) through cmiwergprraiits a%i tsrtnaorte] in ACadel Baghegatinbe

applied to rai
Requi red power t

rail 90 to provide all necessary po
the preferred enbodi nent using a 10 convegy Lonal Iﬂllm “EMH EIE
S

the voltage is:reduced through a step-down tran

rce
*Of el L e out
ectified and conditioned to suitable DC voltage (for

e 32.

Y pgd

onver s

Bgendet pplEoloninbiy SeRSELET e

put

carried through heslsescoddBcontiriod sigmal Acopmtisels arseepndlfraqnem¢9 for

generati ng

5. The apparatus as set forth in claim 3 wherein
the electrical power pfovided to the drive means is
pulse width modulated to selectively control the speed
of carriage travel.
6. The apparatus as set forth in claim 1 and a
proximity sensor positioned adjacent the track, the
proximity sensor providing an output signal when the
carriage is positioned adjacent the sensor.
7. The apparatus as set forth in claim 6 wherein
the proximity sensor is positioned at the end of the
track, and a second proximity sensor is positioned at
the opposite end of the track.
8. The apparatus as set forth in claim 1 and
display means located at the remote location and
electrically connected to the pair of conductors, the
display means receiving the electrical output signal and
displaying a representative video output.
9. A remotely controlled system comprising:

a carriage track positioned along a path;

a pair of electrical conductors mounted along

) the path parallel to the track;
a carriage adapted to be supported by and
moveable on the track;
drive means for positioning the carriage

along the track, the drive means
contacting the pair of electrical
conductors to obtain sufficient

electrical power to move the carriage;

T




each of thé frequency controlled control signal s based 20 on connands
fromthe system processor is illustrated in Figure 6. Control drive

circuit 140V 3138s three signal generating circuits 142; 144’CrdH§91/§6539
each generating a control signal at a unique frequency_based—en tnitiation
of the generating circuits at inputs 148, 25 150 and 152, res e |veI
I nasnmuch as each signal generating circuit 142, 14ﬁmmml M ti cal
with differences only in circuit conponentg2tp gen nt r ol
frequency, different fromthe frequencies of the otHer S|gna generating
circuits, description 30 wll be confined to signal generating circuit
142. Signal generating cirpawes ¢pdrahedméanscrausted chetBaneanuhage.

-13- Signal generating circuit Qﬂgcﬁoqgrbg%r@@l AR 459! AbhRtnELAEHEL
154, an adjustable square wave oscillator 156 and a | ow pass output filter

158. | nput with a remote station over the
conductors.
10. The system of claim 9 wherein said power

operated means ‘comprises a camera for
monitoring regions along and adjacent
the path and provides an output signal
representative of the monito\red regions,
the output signal being communicated to
a remote monitoring location on at least
a portion of the pair of electrical
conductors.



148 is connected to current |limt resistor 160 that is 5 .in turn series
connected to photo-coupled isolation transistor 162. Col | ect
transistor“ﬁ%gmggré5nnected to a transistor circuit 164. An anggég?%?guag
filter capacitor 165 and bias resistors 16 168 and 170, selected on the
basi.s of the supply voltage, are 10 pré ﬁaed to operate transistor 172 as
an invertor. The collector of transistor 172 provides an input signal to
oscillator 156 at input 174. Oscillator 156 generates a square wave control

signal at a unique frequency.. . I.n they. mpreferred 15 enbodi nment ,
oscillator 156-conpiise 67— ToTe ) nuf act ured by Nati onal
Seni conduct or. The ugﬁut f Ry [err] ufjgut 175 of oscillator 156
i s approxi mated by [enwr] e [err] is ngesfsigr 176 [err] and (Cl) is
capacitor 178. Capacitor (QRAL80 {s used }0 r s@ndw dt h adj ust nent .
In the preferred enbodi tifd t‘g/zﬁrput fr o?‘signal generati ng
cirrcuits 142, 144 and 6 dn justed w thimg t rgnge 20 - 40 KHz.
Furt her reference I S\ herl¢ made to i gnal
s
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Sem conducter Linear Databook (1982) for specific 25 operating

charact eri stywgso0$z1iyhe LM667 Tone Decoder. A crystal oscillator can be
used as ‘an alternative enbodi nent to the Tone Decoder previous| yYP@B3iSI204d39
Crystal controlled oscillators for providing_a square wave signal at

sel ected frequencies are known. 30 2527 Initiation and generation

of the control signal fromsignal generating circuit 142 is as follows.

Wth an appropriate voltage applied to input 148 -14- initiated from
system processor 124, traqgistor 162 is turned on, |lowering the voltage at
col l ector 163 and turni ngref T MeaTS] s thtransistor 172 turned
of f., oscillator 156 is initiated;=producing the cofftrol 5 signal with the
uni que frequency at output 175/ The autput-—essTtrol |signal at 175 is applied
to low pass filter 158 which yenoves the har C fr&uencies that are the
above frequency selggted for /oscill ator A V
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Low pass_filter 158 provides an output signal that is 10 substantially
si nusoidal at the frequency of oscillator 156. The out put of | ow pass
filter-158¥082{23171rn connected to an anplifier 182 the out putP(EWU@R?/W:?%
connect.ed to one of the conductors 92. The control signal is transmtted
to the carriage 32 on conductor 92 15 JZJ/GP an appropriate time duration
sufficient such that the signal is recognized as a legitimte control

signal using tone detector circuits shown in Figure 7. After the sel ected
time, the input voltage at input 148 is renoved, turning off oscillator
156. 20 ‘:Each of the control signals generated by control driver
circuit are detected separately upon transm ssion on conductors 92 by a
recei ver and frequency detector circuit 190 shown in Figure 7 of notor
control adaptor 136. Receiver «circuit 190 25 conprises an anplifier
192 connected in series with a high pass filter 194 and a | ow pass filter
196. In the preferred enbodi nent, high pass filter 194 substantially
renoves all signals with frequencies | ess than 15 KHz, while | ow pass
filter 196 substantially renoves al

62L
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30 signafs with frequencies greater than 45 Khz. The output signal from
| ow pass filter 196 on a signal line 197 is provided in parallel to three
tone detect™® 98/22d7d ts 198, 200 and 202. As with the signal RO /Y2P2/D4G39
PCT/ US92/ 04639 -15- generating circuits 142, 144 and 146 of the control
driver circuit 140 descri bed above, eac% the tone detector circuits 198,
200 and 202 is identical with differenc only in circuit conponents such
that each 5 tone detector circuit responds to a specific control
frequency, matched to one of the unique frequency outputs of signal
generating circuits 142, 144 and 146. A term nator 203 can be provided

bet ween conductors 92 to mnimze signal reflections which can interfere
with 10 the RF. signals fromthe video carrier (see Figure 5). The use
and selection of term nation values to reduce signal reflections are known.
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In"the preterred enbodi nent, tone detector circuits 198, 200 and 202 of

not or, ¢control adapter 136 15 each include an LMb67 tone decoder 204, 206,
and 208 de3¥@iB&21zbove. Each tone decoder 204, 206 and 208 pr RGIHES§9IE 04639
saturateq transistor switch to ground output signal at outputs 210, 212 and
214, . respectively, when an input signal png the selected frequency is 20
detected at the respective inputs 216, and 220. The sel ected response
frequency of each tone decoder is adjusted with [err] and [err] according
to the equation given above while the bandw dth is adjusted by C2. The

out put signals fromtone detectorso98, 200 and 202 are 25 provided to
isolation nmeans 222, 224 and $£26 respectively. The isolation nmeans
222, 224 and 226 are devi ces capably of providing an output signal that is
electrically isolated fromits inp ignal. 1n one preferred enbodi nent,
a 4N35 photo coupled isolation 30 ansistor is used as the isolation
means 222, 224 and 226. The out put &§i gn frn@nisolati on neans 222 is

provided to switch neegs 228, driv%?ﬁean 2 and
\
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-16- invertor 232. The invertor 232 represents a device capabl e of

provi diing ‘an out put signal that is the conplinent of the input si

out put “si gM¥P 922  Fvertor 232 is provided to switch neans 234 JH§QQSP9@I€§
means 23§. The outputs of isolation means 224 and 226 are provided to
pul se w dt h nodul ator 238. The pul se w dih Qyﬂﬁlator 238 provides an out put
si gnal having any one of a nunber of pre erm ned duty cycles that can be
sel ected by the pulse width nodul adyr 238 \ﬁpukg. The 10 pul se width
modul at or 238 output signal is proé%ded téﬂ?ﬁéﬁi pyts of drive neans 230
and 236. Drive neans 230 and 236 repggfert any [such devi ce capabl e of

provi ding an output signal that is susMalle to [cdnyrol sw tch neans 8 and

240. In one 15 preferred enbodi nent, [drijve negng 230 and 236 are pol ar
transi stors such as 2N2907's. Drive nmeaphy 230 andq 236 have an enableé&pput
. g

represented by the base
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portion of®the bjpolar transistor and a signal input represented by the
coll ectof ‘portionh of the bipolar 20 transistor. The output of drive
nmeans 230 AWA92B17% represented by the enitter portion of the RGIfES83/04639
transi stor. The output signal fromdrive neans 230 and 236 are provided to

t he. i'nput s of sw tch neans 237 and 240,7r/éypectively. 25 Swi tch
means 228, 234, R37 and 240 are any such’devi ces capabl e of high current
swi t ching such Q‘ield effect transistors (FET). In o

enbodi mnent, sw means @28} 234, 237 and 240 are Power
| RFZ 40. Switch ans, 28 2p4, 237 30 and 240 are cpnne
forman "H smﬁ&i " h 1 tE ang} 234 and 228 formpg th

St
the "H" and s ch megns=23F anf 240 formi ng the | owel hal

The upper and | r portions of }he -17- TH' are rf.n.n.aci_ed_l
positive and negaltve term nals Y 7
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of supply voltage [err] resdetliBVBHEET HAS BBER REPLACEMENE SHERDS Vtries £
the uUpright portions of the " H' i REPLACERt Weenft h 0 ey S | of \vhe
1 7 S

FETS represented in 5 swWtc . |Dijo br,i 24
connect ed between power supply [err] with the co gg?h@ﬁ@%@nc I pn
connected to [err] and the common anople%#)o_rtion con | {n
operation, an output signal 210 fromtohie 10 defector 198 above aj certain
magni t ude cl oses switch neans 228 thereby providi I a TowTestrstanree path
bet ween one input to notor 52 and the positive rail voltage +VR Nearly
si mul taneous with the closi Q&Dgg SWRVERLIRREE 328reRW tch neans 237 becones
conducting 15 for a selected duty cycle determ ned by the pulse width
nodul at or 238. Switch neans 234 is out of phase fromsw tch neans 228 and
therefore is open. The notor 52 has gmgegferti ve EMF determ ned by the duty
cycle of the pul se wi dth nodul ator 238. Bri dge 242 provides an 20
alternate path for notor current when the switches are open, thereby
preventing vol t age 2s piusemifllandehasysiteti (d9)ofingdudes5a tragkd4B8AYyi ng t he
switch circuits.

positioned along a selected path and a moveable

~J

carriage (32) supported by the track (90). A pair of
electrical conductors (92) mounted adjacent and
parallel to the track (90) provide power to a drive
assembly (48) mounted on the carriage (32). Video
cameras (34, 36) are mounted to the carriage (32) for
monitoring selected regions adjacent to the path.
Output signals from the cameras are transmitted on the'
conductors (92) to a feﬁote monitoring location (112).
In the preferred embodiment, ’control signals for
controlling placement of the carriage (32) along the

track (90) are also transmitted on the conductors.

FIGURE 2

_ This Sheet Has Been RT'laced
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When o tR@MWSHEEWt rge ector 198 is pulled to ground, switch
ffleans Desaiptisnd prgel 2510 pagefi teh| means 228 is open. The voltage across

not or - ngim(s;)revqragedia?mopagethg’p evi ous caseq tpgt or
out put TRhwig ablve pagetireshol d | evel . § Gﬁ gla - ﬁ
- conduct iyﬁ@?lac%@émgw% f %@e?% ted by pul se gyé

tp

/]

Qe

this 30 manner, the d| recjt}lélg?n of the notor rotation anglﬁ s the carriage
32 dirdcti 69 r db .SPuI 5 e W|dth m)dulator 23REPANCDE d
‘such t ﬁﬁ% """ S PURSEALUANGE SESDEM act s V\%ﬁggﬁ%ﬁ

PCT/U892/04639 18 as an en.-..
The out put signal 214 0 pe used to selfgt one
of two predeternined EE‘Fy E’g’lﬁ?%’%tfr‘dﬁ{eﬁ’tﬂ"?é‘ Mﬁ}ﬁtﬁﬁdlﬁ%t& Sygveillance

Repr esent i ngeauslioy asgdcamb compbaisiageed tarrfibgecerackgpostionéddalongal
control

..7. dt h nodul at or 238.

a path, the carriage track having a first end and a second
end; a pair of electrical conductors mounted along the path
parallel to the track from the first end to the second end;

a carriage adapted to be supported by and moveable on the
track; drive means mounted on the carriage for positioning
the carriage along the track, the drive means contacting the
pair of electrical conductors to receive a power signal, the
power signal providing sufficient electrical power to move
the carriage; camera means mounted on the carriage to monitor
regions along and adjacent the path and provide. an output
signal <representative of the monitored regions; and
modulation means connected to the camera means receiving the
output signal and modulating a carrier sigmal with the output
signal, the modulation means contacting the pair of
electrical conductors to transmit the modulated carrier
signal on the pair of electrical conductors to the remote
monitoring station connected to the pair of electrical
conductors. ' ' .

Remote cameras for viewing or monitoring objects
are known and widely used in practice. The following patents
provide examples of track mounted cameras that are .used for a
variety of purposes.

U.S. Patent No. 2,531,497 issued to Beatty,
discloses a track mounted television camera for photographing
and/or televising a horse race or the like, a motion picture
camera and a television camera being arranged on a carriage
moveable on a track along the race track. Numerous parallel
conductors are provided on the track to supply power, camera
control and motor control to the carriage. Spaced apart
antennas positioned along the track receive television video
signals from the camera.

U.s. Patent No. 4,768,090, issued to Camps et al.,
discloses a surveillance device that includes a tube having a

[REPLACEMENT SHEET|
16 DEC 1998




frequency tone detectors with corresponding control frequency signal
gfenerators can be added to the surveillance systemto control additiona
nmonitoring functions such as zoom capabilities and tilt angles of 10 t he
caneras. In sunmary, the present invention provides a tr@&#LﬂggmgnﬂsuﬁET

. renotely controlled systemwel|l suited for_many installations. The system
is flexible both in installation and operafion, yet remains unobtrusive. 15

_Wth “a“.smfcﬁzixggf:xgéiﬂé?i‘ebipg%t ré?:lveﬁ:%% %Xdéﬁ%‘ﬁ% 1ory tag'f. shg@aleiage%é
single pair © onductors, € systemhas ‘el rm nated w rel ess comuni caton
equi pnent, sFhpitgi hifeed vpekal frlievi gnvided camsrar ddoared #anthectubeng
costs. For neaymbRiest’ bBYedpBl 168at88ScelsidéheneatubageTREUVEa8BUBAmMera
RSN o e
be used for tmie}foréeng abeenanively praid @t Gteppelr omoperf candncértaa
0 12 ST HERLEY POREEPYL U L O oL PR U 2O EnSISHT

contacts and rails suitably arranged within the tube, while
antennas are provided on the surveillance device and at a
remote location for transmitting and receiving signals from
the video camera.

U.S. Patent No. 4,656,509, issued to Matsuyama et
al., shows a video camera and wireless communication
equipment suspended from a rail. The communication eguipment
controls motion of the video camera on the rail and tilt
adjustment of the camera. The communication equipment further
receives video signals from the video camera and transmits
the video signals with suitable antennas to a remote
operator.

U.S. Patent No. 4,510,526, issued to Coutta et al.,
discloses a surveillance system supported on a longitudihal
track. The system comprises a camera, a wireless transmitter
and receiver, motors and a battery secured to a platform that
is propelled with friction drive wheels along the track. A
power supply or battery charger is connected to bus bars that
run lengthwise along the track. Through contacts located on
the platform and engaging the bus bars, electrical energy is
obtained from the power supply to maintain a sufficient
charge on the battery. Control signals are transmitted to and
video signals are received from the platform by wireless
communication equipment at a remote location.

U.S. Patents No. 4,027,329 and 4,120,004, both
issued to Coutta, are similar to the surveillance system
mentioned above in that the system comprises a video camera
mounted to a suspended track. In these two patents, however,
camera motion is provided by a cable and pulley system. It is
believed the camera control and video signals are transmitted
with wireless communication equipment.

REPLACEMENT SHEET|
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i .Pal I nputs to pul se wi dth nodul at or 238. Exanpl es of
BE{&@EME r rmance coul d include nore accurate carri age speed

ngrof—,and 30 spoothly controll ed accel erati on and decel erati on. The
agk Ql(dbégs‘gw Fah be nmounted on ceilings or other structural components.
C SO ca

eftr

h be nounted so the carri_age runs verty -19-
"be¢ nodified to be pi nch¥ollers runnimhégaﬂ]gﬁégor

vartical track:1ikeijcable f.Qr | cal, travel... Al,thou th resent
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separate, electrically isolated, contact wipers and bus bars
to provide power and control signals to a moveable platform
located on the rail. Monitored video and audioc information is
transmitted to a remote location on separate lines. A spring
tensioned takeup reel is provided to dispense and retract the
video and audio lines as the platform moves along the rail.

Additional track mounted cameras are disclosed in
U.S. Patent No. 4,559,555 issued to Schoolman, U.S. Patent
No. 3,482,037 4issued to Brown et al., U.S. Patent No.
3,226,476 issued to Tyler, and U.S. Patent No. 2,633,054
issued to Black.

U.5. Patent No. 4,986,187 to Booth et al., teaches
a camera mounted to a toy train to provide a toy train
enthusiast a rough view of the modeled scenery looking
forward on the track or from other views of the track. The
toy train receives power from the electrically conductive
track and transmits wvideo signals back to a monitor a.lohg
said track.

SUMMARY OF THE INVENTION

The present invention provides an improved track
mounted remote control actuator system; rendering a high
quality video image suitable for security applications. The
system according to the invention is therefore characterized
in that termination means are connected to the pair of
electrical conductors remote from the modulation means for
minimizing reflections of signals transmitted on the pair of
electrical conductors. o

In a further preferred embodiment, control signals
for controlling placement of the carriage along the track are
also transmitted on the conductors toc the carriage. The
control signals comprise a first and second sinusoidal
contrel @signal, each control signal having a unique
frequency. The first control frequency is used to control the
carriage’s direction of travel on the track while the second
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1. | ‘ﬁ\@g”ﬁ'v&ii@ﬁ’ance security system (10) conprising: a carriage track
G11 RB?L'%rongﬁ“aT’U“ng a path, the carriage track (11) having a first end
andjajse n& qu‘? aj ppir of electrical conductors (92) nmounted along the
pat h arg% FL{ a[h, rack (11) fromthe first end to the second end; a
.carni

14

edjto be supportedd4by and noveabl e on gps ACERENTSHEET
drive neans (48) nounted on the carriage (32) for positioning the carriage

SZWM,W dr.i ns (4 acting pail_o

'(el e)ctri cal SSAGFSor § (9§’)51 t&%r egg¥§e”§§p _,rq'}si &X‘raalt , s_%ﬁ@ p%gér %‘é’%ﬁ ge.
provi di ng swiddidiionalel stpwseidabowentrolnmignais ceadagbaysay; acamskque
means (34) < [08n 0BT SR0TuARY) o VYY) | Ghedf0bEI TG AU on

j acent the_path and provide an output sign resentative
ﬁg{q?tored ré@qgoﬁ:g:ack oer control otheg: survgezllance egquipment.

A selected number of different contrel signals
could be encoded, sent on a single modulated sinusoidal
control freé;uency, and demodulated on the carriage ir_:.to ‘

separate control signals. Several control signals thus
could be used.

In a further preferred embodiment, the system
includes proximity sensors positioned adjacent the
track. The proximity sensors provide an output signal
when the carriage is positioned adjacent the sensor.
When used in the present invention, two .proximity
sensors are placed at opposite ends of the track to
initiate a carriage stop command when the carriage has
reached the end of the track. Any number of additional
proximity sensors can be periodically positioned at
desired locations along the track. When used in
conjunction with switches 1like panic buttons, placed
periodically throughout the monitored area, or open door
detectors, the sensors signify when the cari‘iage 32 has
reached the area of concern.

The system is usable for industrial
operations, such as for mounting a traveling hoist that
is remotéely operated. The video camera could be used as
a monitor and the controls would include signals to
raise and lower a hoist. Robot arms also could be a
part of the carriage and controlled as will be
described. Any drive motor for a robot function can be
controlled in the same manner as the carriage drive
motor described in the following specification.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of a track
mounted surveillance system of the present invention;

Figure 2 is a perspective view of a portion of
the track of Figure 1, particularly illustrating a

moveable carriage;
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np ’-%%%Ht%ﬁ--—'ﬂeansii(i i14) connected to the canera nmeans (34) receiving the
tput signal and dulating a carrier signal with the output signal, the

| &t & OFEQM9S8S 14) contacting the pair of electrical conductors (92) to

ted carrier signal on the pair of el eggpliﬁ@fg uccftors
‘ejnonitoring station=($12). connected to the ' EET
Lectrical conducters (92), characterized in that term nati on neans (203)

are connected to the pair ?.,ﬂ. rq .{92) Q:Irgg [Malhde
‘nodul ati on neans (114) forﬂ m%’qszijhﬁadre ec |o%s%#e%§i°g§1a S ?r;jaansm %‘tlaed on
the pair of el ectarziageorrkenr drlopgrline 3--3 ofTEdquyet 8ih (10) according

to claiml, characterized igjdhvad £3¥ raoge@q%aﬁlmwabg ¢aeneshest hAdt he
pair of REPLACEMENT SHEET .
carriage taken along line 4--4 of Figure 2;
Figu:r:e S is a schematic diagram of the overall
surveillance system;
Figure 6 is a schematic diagram of a control
signal generéting circuit; and
Figure 7 is a schematic diagram of a control
signal decoding circuit.
D DESCRIPTION OF TH , : )]
Referring to the drawings, Figure "1
illustrates an embodiment of the present invention
installed as a surveillance system 10. Surveillance
system 10 is mounted to a ceiling 12 with a plurality of
mounting brackets 13. In this embodiment, surveillance
system 10 is mounted along an outside edge 14 of a
particular flocor 16 of a parking garage 17.
Surveillance system 10 is used to observe the overall
monitored area of parking floor 16 including parking
spaces 18, entrance/exit doors 20, and other adjoining
walls and motor vehicle entrance/exit locationé, not

shown.

In the preferred embodiment, surveillance
system 10 is constructed from a plurality of individual
sections such as 24, 25, 26, 27, 28, 29, 30 and 31 to
form a connected track assembly 11 of any given length.
A movable carriage 32, shown in Figure 2, travels
repetitively back and forth within track assembly 11 to
provide video images of the monitored area to remote
monitors 38.

Figure 2 illustrates c¢arriage 32 within track
section 27. ©Portions of end sections 24 and 31 are
provided to emphasize that carriage 32  moves along the
complete length of the connected track assembly 11. A
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l-ectrical conductors (92), t he control means (120) generating a
f rst control signal -for controlling operation of the drive neans (48), the
first control signal tr bt to the drive neans (48) on at |east a
portion of the M Bﬁga\jﬁgl conductors (92) and having a frequency
-different than il N . 3. 20 The system (10) according to
claim2, characterized in that the firsELALMS o sigﬁﬁhﬁgﬁm§wfégg%ﬁ/
controls direction of carriage notion; and the conttyol ( further
generates a_second control signal transmtted to the drivee neans (48) on
at |east a portion of & F¥Yysillagce.peERriLY| sYEERMULLG) scommpisingye
seconfl cznt rol -si _glg_ﬂa:l m&aagievewckonngg)l bbﬁﬂti?ﬁg&%ﬁﬁh@fa qiﬁtm,figﬂ'ae .
travel .. 4. e syst . ccor di tp_claim3_.characterized in
that the first control sigr‘f%?ré%%ri%g scg<a(\?‘|g?'s Y?’%%u%n%"ﬁ/r%?m’rf%ea%%caond
control signal conprises asesovddendequency. 5. The system (10)

according to any one @f paliai BF &18crhRRACEERAZEELEE (R Mditnied £ ydrp!
power provided to the drive_ neans ul se dt h at ed

(48) is Wi nDdPI to
sel ectively control the sp&8§ BRtBaPAFadéet b9ethegtrack (1lhpgromrhem
(10) according to any @&ifstokndt e the second end;
a carriage (32) adapted to be supported by and
moveable on the track (11);

drive means (48) mounted on the carriage (32) for

QE?LéiﬁﬁﬁﬁﬂTSHEET positioning the carriage (32) along the track
e (11), the drive means (48) contacting the pair
16 DEC 998 of electrical conductors (92) to receive a
power signal, the power sigmal providing

sufficient electrical power to move the

carriage (32);
camera means (34) mounted on the carriage (32) to
monitor regions along and adjacent the path
and provide an output signal representative of
the monitored regioms;
modulation means (114)'connected to the camera

means (34) receiving the output signal and
modulating a carrier signal with the output
signal, the modulation means (114) contacting
the pair of electrical conductors (92) to
transmit the modulated carrier signal on the
pair of electrical conductors (92) to the
remote monitoring station (112). connected to
the pair of electrical conductors (32),
characterized in that termination means (203)
are connected to the pair of electrical
conductors (92) remote from the modulation
means (114) for minimizing reflections of
signals transmitted on the pair of electrical
conductors (92).

2. The system (10} according to claim 1, characterized

in that control means (120} are connected to the pair of
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preceding clains, characterized in that a proximty sensor (126) is
posi ti oned adj acent the.track (11), the proximty sensor (126) providing an
out put signal when the carriage (32) is positioned adjacent the sensor

(126). 7. Jw , ) according to claim6, wherein the
-proximty sen *I W mimw I oned althe end of the track (11), and a
second proximty sensor™ (128) is positioned at the opposite end of the
track (11). 8. The system (10) accordi ng to arBERAAGERENTISHMERE 1- 7,

characterized in that display neans (38) are |located at the renote |ocation
and el ect ri CHeCFrdGRdect EAnABCEABSpai (9D, cotdigct oFoNtESR)  means dildRAGy

means (38) genke@itindd at Bersteontedl WidHHE1 SkgPakonReoI1SRE2 M’ 1on
representati i dep .out put.. wer_.oper.at ed neans noynted on the
carri age whf’%ﬁ #‘f %R?e"reed“?% (a‘%g 'cd’rﬂﬁa e SRHPL £ {rransgitiegh
over the ctedwheordrive means (48) on at least a portion of the pair of
electrical conductors (92) and having a frequency different
than the power signal.
3. _ The system (10) according to claim 2, characterized
in that the first control signal selectively controls
direction of carriage motion; and the control means (120)
further generates a second control signal transmitted to the
drivee means (48) on at least a portion of the pair’ of
electrical conductors (%2), the second control - signal
selectively controlling the speed of carriage travel..
4. The system (10) according to claim 3, characterized
in that the first control signal comprises a first frequency
and the second control signal comprises a second frequency.
5. The system (10) according to any one of claims 1-4,
characterized in that the electrical power provided to the
drive wmeans (48) is pulse width modulated to selectively
control the speed of carriage travel. .
6. The system (10) according to any one of the
preceding claims, characterized in that a proximity sensor
(126) is positioned adjacent the track (11), the proximity
sensor (126) providihg an output signal when the carriage
(32) is positioned adjacent the sensor (126).
7. The system (10} according to claim 6, wherein the
proximity sensor (126) is positioned at the end of the track
(11), and a second proximity sensor (128) is positioned at
the opposite end of the track ({11).
8. The system (10) according to any one of claims 1-7,
characterized in that display means (38) are located at the
remote location and electrically connected to the pair of
conductors (92), the display means (38) receiving the
electrical output signal and displaying a representative
video output.
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10. The system of claim9 wherein said paower operated neans conpri ses
@ canera for nonitoring regions along and adjacent the path and provi des an
out put signal representative of the nonitored regions, the output signal

bei ng communi cated to a renote nonitoring |ocation on at |east a portion of
-the pair of electrical conductors. -22 -

REPLACEMENT SHEET

VIDEO SURVEILLANCE SYSTEM
ABSTRACT

A surveillance sy;tem {10) includes a track {(90)
positioned along a selected path and a moveable
~arriage (32) supported by the track (90). A pair of
electrical conductors (92) mounted adjacent and
parallel to the track (90) provide power to a drive
agsembly (48) mounted on the carriage (32). Video
cameras (34, 36) are mounted to the carriage (32) for
moniteoring selected regions adjacent to the path.
Output signals from the cameras are transmitted on the'
conductors (92) to a remote monitoring location (112).
In the preferred embodiment, control signals for
controlling placéﬁent of the carriage (32) along the

track (90) are also transmitted on the conductors.

FIGURE 2




