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(57) ABSTRACT 

The present invention relates to one or more Track Spider 
robots moving on an overhead track in a non-industrial 
environment like home, patient care, shopping places or 
pharmacies. The system can be Wirelessly controlled using 
a computer, a hand held remote or voice commands. The 
purpose of this invention is to free up the ground space and 
move unobstructed overhead even in cramped spaces. 
Depending on the attachments available on the Track Spider 
robots, each can be con?gured to perform independent tasks 
in con?ned spaces. It can be used to fetch or deliver objects 
using object identi?cation techniques, or to carry loads from 
one point to another, to deliver medicines or instructions in 
a patient care environment, as a store assistant or as a roving 
security camera, to name a feW uses. 
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TRACK SPIDERS ROBOTIC SYSTEM 

[0001] A spider While moving on the ceiling can descend 
vertically using a spider thread to any point in space and can 
then climb back up and move horizontally on the ceiling to 
another point. Similarly, each of these robots moves on an 
overhead track system and descends vertically using a 
descending mechanism (“Spider Thread”) to a point in space 
under the track. The ?rst part of the name (“TRACK”) is 
driven from the use of tracks. The second part of its name 
comes from a spider because of the ability of the bottom part 
of the robot to descend and ascend in space like a spider. 
Each robot can perform tasks as de?ned later in this docu 
ment and roll back up and then move to the next point on the 
track. Additionally, unlike a spider, it may also move hori 
Zontally While hanging from its “Spider Thread”. This 
invention alloWs one or plurality of Track Spider Robots to 
be Working in one environment independently or in collabo 
ration With other robots using Wireless communication With 
out using up ?oor space. 

BACKGROUND OF THE INVENTION 

[0002] In homes, shops or pharmacies, it is often desired 
to get a helping hand that can fetch or deliver objects from 
one point to another automatically. For example, in a phar 
macy, this robotic invention can be used to fetch medicines 
from shelves to the pharmacist or directly to the customer 
based on the information fed to the robot by the control 
system (for example a computer). This invention consists of 
one or plurality of Track Spider Robots each moving on an 
independent or connected track sections forming a Track 
System. The Track Spider Robot(s), the Track System, 
PoWer Supplies and the Master Control Systemiall put 
together form the Track Spider Robotic System. This inven 
tion moves the robots overhead thereby freeing up the ?oor 
space. Using the “Spider thread”, a Track Spider robot can 
descend or ascend in narroW spaces, for example betWeen 
aisles, and perform its task e.g. placing or picking up one or 
more objects. Each robot can be con?gured to perform a 
certain task at a given point in space using robotic arms or 
any other tool that can be attached to a robot. In this 
document the reference to a robot Would mean one Track 
Spider Robot. HoWever, one or plurality of Track Spider 
Robots may be present in one Robotic System. 

SUMMARY OF THE INVENTION 

[0003] The present invention relates to one or plurality of 
Track Spider Robots moving on an overhead Track System 
in a non-industrial environment like home, patient care, 
shopping places or pharmacies. Each Track Spider robot 
includes multiple DC motors and Servos controlled by 
multiple microprocessors. Each Track Spider Robot Wire 
lessly receives the control commands from the Master 
Control System. 

[0004] The purpose of this robot is to free up the ground 
space and move unobstructed overhead in a non-industrial 
environment like shops, pharmacies, homes and patient care 
environments. This invention can Work as a pharmacist 
assistant or a shop assistant or as a helping hand in a home 
or patient care environment or to carry a security surveil 
lance camera. Depending on the attachments available on 
the robots, each can be con?gured to perform tasks in 
con?ned spaces. Some of the examples of the uses this 
invention may be put to are as folloWs: 
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[0005] l. Fetching or delivering objects from one point 
in space to another in a home environment or shops or 
pharmacies. 

[0006] 2. Arranging shop or pharmacies items on 
shelves. 

[0007] 3. Deliver medicines, instructions to patients 

[0008] 4. Monitor patients or kids remotely using a 
video camera. 

[0009] 5. Roving Security Camera 

[0010] 6. Inventory Management 

[0011] 7. Perform any other task that can be performed 
by the tools (eg robotic arms) attached to the robot. 

[0012] The above is not an exhaustive list of uses but just 
a sample of uses this invention can be put to. 

[0013] The Track Spider Robotic System consists of the 
folloWing sub systems: 

[0014] 1. Track System (Parts 4, 5, 6, 7, 21 in FIG. 1 and 
all parts shoWn in FIG. 2) 

[0015] 2. One or plurality of Track Spider Robots (Parts 
1, 2, 3, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 22 
in FIG. 1 are for one Track Spider Robot) 

[0016] 3. Master Control System that consists of the 
control softWare running on a computer or a hand held 
device. The commands from the computer or a hand 
held device are transmitted using radio frequency to 
each of the Track Spider Robot in the system. Each 
Track Spider Robot is also capable of similarly trans 
mitting information to the Master Control System. The 
Master Control System is also referred to as the Master 
Controller in this document. 

[0017] 4. PoWer Supplies that provide 12 volt to 48 volt 
regulated poWer. The number of Track Spider Robots in 
the system determines the current capacity of a poWer 
supply. 

[0018] To understand the structure, each Track Spider 
Robot can be divided into the folloWing assemblies: 

[0019] (1) Drive Assembly (Parts 1,2,3 and 8 as shoWn 
in FIG. 1): The major parts belonging to this section are 
the drive Wheels assembly, the motors to poWer the 
Wheels, the poWer collection brushes and the mecha 
nism to calculate the incline of the track. 

[0020] (2) Control Section (Part 9 as shoWn in FIG. 1): 
This section contains chargeable batteries and elec 
tronic parts including the logic circuits, poWer regula 
tion circuits, temperature control assemblies for this 
section. The section contains the assembly to turn the 
“Spider Section” (bottom section) about a vertical axis. 
The “Spider thread” (part 10 as shoWn in FIG. 1) is the 
mechanism to loWer or raise the bottom section. Alter 
nate methods can be used to replace the mechanism 
shoWn in Part 10, FIG. 1. 

[0021] (3) Spider Section (Parts 11, 12, 13, 14, 15, 16, 
17, 18, 19 and 22 as shoWn in FIG. 1): The Spider 
Section is the bottom portion of a Track Spider Robot. 
This Section is the part of a Track Spider Robot that 
ascends or descends to a point in space. This section 
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consists of the Instrument Panel (Part 18 in FIG. 1) and 
a Tool and Storage Section under it. The instrument 
panel contains one or plurality of each of the following: 
light source, microphone, front and bottom distance 
rangers, camera device, a speaker unit and local control 
keypad. The Tool Section houses the robotic arms and 
storage space for objects on board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The foregoing features of the invention Will be 
more readily understood by reference to the folloWing 
detailed description, taken With reference to the accompa 
nying draWings, in Which: 

[0023] FIG. 1: Depicts the system overvieW of one Track 
Spider Robot mounted on an overhead Track System sec 
tion. Experts Would agree that this is just an illustration and 
this invention can be manufactured in different shapes 
Without deviating from the true scope of the invention. 

[0024] FIG. 2: Depicts the plan of a section of the Track 
System on Which a Track Spider robot moves. This ?gure 
also shoWs a Track Section that alloWs the robots to make a 
turn and move from one track to another. 

[0025] FIG. 3: Depicts the command execution logic for a 
Track Spider Robot. 

DETAILED DESCRIPTION OF PARTS 

[0026] Track System (Part 4, 5, 6, 7 and 21FIGS. 1 and 2, 
Part 20 in FIG. 2): Consists of one or plurality of holloW 
sections having a gap at the bottom center through Which a 
Track Spider Robot hangs and the bottom portion is ?at to 
provide a rolling surface to a Track Spider Robot. Multiple 
sections of the tracks can be connected together using the 
Turning Track Section (Part 20, FIG. 2) that alloWs a Track 
Spider Robot to move from one track to another. A Track 
Spider Robot may need to move to another track section 
either to reach its destination or to provide Way to another 
passing Track Spider Robot. Each track section is mounted 
overhead to the ceiling or some other overhead structures. 

[0027] Guide Bars (Part 5, FIGS. 1 and 2): This is a set of 
guide bars attached to the tracks. The drive Wheels roll over 
the tWo guide bars one each on each side of the track. The 
guide bars prevent a Track Spider from hitting the track 
enclosure (Part 7) While in motion. The guide bars, in 
conjunction With the motor braking system, also prevent a 
robot from reactionary turning on its Wheels When the Spider 
section is turning about its vertical axis. The guide bars and 
the drive Wheels grooves may be toothed so that they can 
Work like a rack and pinion combination. 

[0028] Track Information (Part 6): The track markings and 
sensors together are called the Track Information. The Track 
Information helps the robot to identify its location, to decide 
speed and the direction of motion. Track information may 
also be used to trigger “an event” that can be used to perform 
a certain action (for example bloWing a horn) on behalf of 
the robot. In FIGS. 1 and 2, the track information is shoWn 
as parallel straight lines, but in reality these Will be bar codes 
that Will carry information like the location, speed limits, 
geographical direction and action information to name a feW. 
Action information, for example, may include information 
for a Track Spider Robot to give a light or sound signal at 
certain locations of the track. Also, this track information is 
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not provided on the entire length of the Track System. An 
information piece is provided on the track only When certain 
information, eg speed limit, is different from the previous 
information on the track. In the absence of the information, 
a Track Spider Robot continues to use the last information 
read from the track. 

[0029] Track Enclosure (Part 7): This is the track enclo 
sure, shoWn as transparent in FIG. 1 for the purpose of 
illustration only. This enclosure covers the Drive Assembly 
of a Track Spider Robot. The enclosure is attached to the 
overhead mounting surface (for exampleia ceiling). 

[0030] Track Crossing: (Part 20FIG. 2): The track-cross 
ing unit consists of small track sections attached to the main 
tracks. Each crossing unit consists of sections of guide bars 
(Part SFIG. 1 and FIG. 2). The layout of the guide bars 
alloWs the robot to travel straight or to turn about a perpen 
dicular axis that passes through the intersection of the gap 
betWeen the tracks. The crossing unit may also contain the 
track information (Part 6, FIG. 2). In FIG. 2, the track 
crossing unit shoWn alloWs the robot to take a turn equal to 
multiple of a right angle or to move straight Without a turn. 
Other crossing units may alloW the robot to turn by any 
angle greater than or less than a right angle. If a Track Spider 
robot in the system needs to move on to another track, either 
to reach a destination or to alloW another robot in the system 
to pass it, the Track Spider robot comes and stops at the 
intersection at the center of the track-crossing unit. Then 
both the Track Spider robot Wheels move in opposite direc 
tions alloWing the Track Spider robot to turn about a vertical 
axis. Once the robot has moved enough to face the track it 
needs to move on to, the turning motion stops and both the 
robot Wheels move in the same direction to carry the robot 
on the next track. 

[0031] Part 21: These are PoWer Strips attached to the 
track on each side of the bottom gap and insulated from the 
main body of the Track System. These PoWer Strips carry a 
12V to 48V electric poWer. PoWer collection devices 
attached to a Track Spider Robot collect the poWer to charge 
the batteries onboard. 

[0032] Drive Assembly: This assembly consists of the 
folloWing main parts: 

[0033] Drive Wheels (Part 1): This is one of the tWo drive 
Wheels attached to a Track Spider Robot. Each drive Wheel 
contains a groove on the circumference. This groove alloWs 
the robot to roll over the guide bar (Part 5) attached to the 
tracks (Part 4). 

[0034] Part 2: This is the drive mechanism housing Which 
contains one or more DC motors to poWer the drive Wheels 

(Part 1). A motor may drive each drive Wheel (Part 1) 
independently such that each of the drive Wheels can have a 
different speed and direction of rotation. This section also 
contains a “plumb line” assembly to calculate the inclination 
angle of the track on Which the robot is moving. This 
inclination angle is used to calculate the actual horiZontal 
distance moved by the robot. The inclination angle of the 
track may also be marked on the track as part of the 
information shoWn in part 6 in FIG. 1 and FIG. 2. 

[0035] Part 3: Part 3 is the pivot assembly that connects 
the Drive assembly With the rest of the robot. This pivot 
assembly alloWs the portion of the robot under the tracks to 
sWay When the robot is maneuvering a turn. This sWaying 
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motion prevents movement of objects or spilling of liquids, 
Which might be onboard, inside the bottom portion of the 
robot by counteracting the centrifugal force. 

[0036] Control Section (Part 9 in FIG. 1): This section 
consists of the folloWing four main sub assembly types, each 
of Which is described in more detail beloW: 

[0037] (1) Electronics 

[0038] (2) Batteries 

[0039] (3) Turning Assembly 
[0040] (4) Spider Thread Movement Assembly 

[0041] Electronics: The major electronic parts in this 
section are: 

[0042] (l) Programmable Integrated Circuits 

[0043] (2) Memory Chips 
[0044] (3) Motor controllers 

[0045] (4) 12 C Bus for communication betWeen dif 
ferent circuits 

[0046] (5) Battery charging and monitoring circuits 

[0047] (6) Voltage regulating circuits 

[0048] (7) Temperature control circuits 

[0049] (8) Load monitoring circuits 

[0050] (9) Voice synthesizing units 

[0051] (10) Transceivers to communicate With the Mas 
ter Control System or to communicate With other robots 
in the system. 

[0052] The logic on board each Track Spider robot pro 
vides intelligence for robotic functions and act as a backup 
intelligence in case communication link from the Master 
Control System is broken. If the communication link is 
broken, this logic periodically attempts to establish the link. 

[0053] Batteries: The batteries on board each Track Spider 
Robot are used to poWer its systems. These batteries are 
charged by the poWer collected from the PoWer Strips (Part 
21FIG. 1 and FIG. 2) mounted on the Track System. This 
system enables uninterrupted and regulated poWer supply to 
each of the Track Spider Robot in the system. 

[0054] Turning Assembly: The turning assembly consists 
of a Worm and Worm Wheel assembly driven by a Servo or 
a DC motor. The “Spider Thread” (Part 10 in FIG. 1) is 
connected to the Worm Wheel that turns the Spider Section 
(Part 15FIG. 1, the loWer portion of the Track Spider robot) 
When the Worm Wheel turns. The Worm Wheel also moves an 
encoded Wheel that is used to calculate the amount of 
rotation of the Spider Section. 

[0055] Spider Thread Movement Assembly: This is an 
electrically, pneumatically or hydraulically poWered system 
that is used to expand or contract the telescopic arm (part 10 
in FIG. 1). The Telescopic arm can be retracted and even 
moved up to the Pivot Assembly (Part 3 in FIG. 1) to gain 
maximum clearance from the ?oor. 

[0056] Spider Section: (Parts 11, 12, 13, 14, 15, 16, 17, 18 
and 19 in FIG. 1) This section, is the part of the Track Spider 
Robot, Which moves doWn to a point in space or is raised 
back up similar to the movement of a spider. This section 
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hosts a set of one or plurality of robotic arms to perform a 
task at a point in space. The robotic arms as they are 
enclosed in the Spider section When the Track Spider is in 
motion. This section, in advanced versions, also consists of 
bar code readers and object identi?cation techniques. This is 
most useful in a pharmacy or a shopping environment Where 
the objects are bar coded. The robotic arms can pick up or 
place one or more objects in the storage space. The top 
portion of the Spider Section is called the Instrument Panel 
(Part 18, FIG. 1). The Instrument Panel consists of at least 
the folloWing instruments and sensors: 

[0057] (l) Microphone (Part 11, FIG. 1) A microphone 
is also connected to this section, Which may be used by 
the user to send voice messages or commands back to 
the master controller. 

[0058] (2) Range ?nders (Part 12, FIG. 1): The range 
?nders are can be infrared or ultra sonic units used to 
calculate the distance of any obstacles in the path of the 
robot. One set of range ?nders is also attached to the 
bottom surface of the Spider Section. These bottom 
range ?nders are used to detect an obstacle in the 
vicinity of the robot When the Spider Section is being 
loWered. 

[0059] (3) Camera unit (Part 13, FIG. 1): The camera 
unit is used to collect live video from the location of the 
robot. 

[0060] (4) LCD Display unit (Part 16, FIG. 1): A ?xed 
LCD display unit is mounted on the bottom section to 
display status messages about the robotic system or to 
display messages broadcast by the Master Control 
System or other Track Spider robots in the system. 

[0061] (5) Keypad (Part 17, FIG. 1) The keypad to input 
commands When the Track Spider robot is stationary. 
This keypad is activated only When the correct access 
code has ?rst been put in. 

[0062] (6) Speaker (Part 14, FIG. 1) The speaker that is 
used to play audio signals or messages to the user. The 
speaker is also used to play signals to Warn anyone in 
the vicinity of a moving Track Spider Robot. 

[0063] (7) Light Source (Part 19, FIG. 1): light to 
illuminate the Work area, if required. 

[0064] (8) Optional Flashing lights to Warn the people 
in the vicinity of a moving Track Spider Robot. 

[0065] Experts Would agree that the above list of items 
available on the Instrument Panel is not exhaustive. The 
number of each of the above items may also dilfer based on 
the requirements. The location of each of the items may be 
different from the location shoWn in FIG. 1. 

[0066] The Spider Section also has hooks, attached to the 
bottom surface, Which can be used to hang loads up to the 
permissible total load limit. 

[0067] Command Execution Logic: The Command 
Execution Logic for a Track Spider Robot is shoWn in FIG. 
3. The Track Spider Robot continuously sends update status 
to the Master Controller using the Wireless link. If any of the 
onboard sensors on the Track Spider Robot, or the informa 
tion on the Track System, requests an interruption of the 
action in progress, the same is communicated to the Master 
Control System. The Master Control System then decides if 
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the interrupt should be ignored or not. If the interruption 
request needs to be ignored, the Track Spider Robot con 
tinues What it Was doing. If the interruption request cannot 
be ignored, the Master Control System evaluates the infor 
mation and sends an alternate action command to the Track 
Spider Robot. The alternate action command then folloWs 
the same command execution logic as described above. 

programmed to perform more complex reactions to loss 
of connectivity With the Master Control System. 

[0078] Master Control System: The Master Control Sys 
tem software, Which can be run on a computer, is a graphical 
user interface (GUI). The Master Control System may be 
used to Wirelessly: 

[0079] (1) Control one or more robots manually using [0068] This invention receives commands from and sends 
computer keys or mouse 

status information to the Master Control System using a 
Wireless link. The input from the user can be either using a 
computer or a hand held Wireless remote or using voice 
commands or the keypad mounted on the robot itself. The 
input from the user can also be in a form a script that 
executes automatically in reaction to a system event or a 
time event. A system event is raised When a robot, for 
example, has reached a destination or has detected a problem 
in the track. These Were just examples and the user is free to 
use the scripting to create many complex commands or 
reaction to events. The Master Control System can send 
independent commands to one or all the robots simulta 
neously. 

[0080] (2) Move one or more robots forWard simulta 
neously or independently 

[0081] (3) Move one or more robots backWards simul 
taneously or independently 

[0082] (4) Stop one or more robots simultaneously or 
independently 

[0083] (5) Control the speed of one or more robots 
simultaneously or independently 

[0084] (6) LoWer one or more robots at each of their 
locations to a point in space beloW the track, simulta 

[0069] Safety Features: The most important safety features neously or Independently 
that form part this invention are: [0085] (7) Raise one or more robots at each of their 

[0070] (1) Multiple sensors mounted on the Spider 
section control the speed of the Track Spider robot if 
the robot is in proximity of an object or person. If 
required, the Track Spider robot is capable of stopping 
before hitting an object or person. The sensors also 
prevent the Spider section from descending if they 
detect an object or person that can be hit during the 
descent. 

[0071] (2) Using the track mark and sensors (Part 6FIG. 
2), control the speed of each Track Spider Robot to 
prevent accidents. 

[0072] (3) In the default mode, a Track Spider robot 
does not move until the Spider Section is pulled up 
again. 

[0073] (4) The load sensors on the robot give an indi 
cation of the amount of load applied to a Track Spider 
robot so that the user can make use of the system With 
optimum performance and Without jeopardizing safety. 
If the load limit is exceeded an audio alarm is sounded 
at the robot and an alert is raised at the Master Control 
System also. 

[0074] (5) Voice and sound signals provided to the user 
to announce status messages, if con?gured to do so, or 
to announce alert messages. 

[0075] (6) Short circuit protections are built into the 
system. 

[0076] (7) Each Track Spider robot carries a poWer 
sWitching circuit that can be turned off to deactivate the 
robot. 

[0077] (8) If the connectivity With the Master Control 
System is lost, each of the Track Spider robots in the 
system can be con?gured to a) stop Where it is or to 
park at the designated location b) create alarms and 
alerts c) use onboard logic for the tasks at hand. This is 
just a sample of con?guration options and can be 

locations to a point in space beloW the track, simulta 
neously or independently 

[0086] (8) Control the speed of descent of one or more 
robots simultaneously or independently 

[0087] (9) Control the speed of ascent of one or more 
robots simultaneously or independently 

[0088] (10) Stop the ascent or decent of one or more 
robots simultaneously or independently 

[0089] (ll) Locate the location of each robot in the 
system at any given point of time 

[0090] (12) Track the path traversed by one or more 
robots in the system 

[0091] (13) Track the path to be traversed for a given 
task(s) for one or more robots in the system 

[0092] (14) Program one or more robots to perform a 
task independently or in conjunction With each other. 

[0093] (15) Schedule the execution of programs or 
scripts 

[0094] (16) Based on events generated by actions by 
one or more robots, execute additional scripts or tasks 
on one or more computers in the netWork, 

[0095] (17) Based on events or scheduled, send emails 
or phone calls about the status of each robot to one or 
more recipients. 

[0096] (18) Enable the control of one or more robots 
from the Internet. 

[0097] (19) Broadcast status messages or still pictures 
or video from the camera mounted on one or more 

robots independently or simultaneously. 

[0098] (20) “Park” one or more robots at designated 
locations on the track When not in use. 

[0099] (21) Other capabilities of the Master Control 
System Software are: 
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[0100] (22) It can decide Which robot is nearest to a 
point on the track at Which a robot is required and send 
that robot there if it is not assigned a task already. 

[0101] (23) It can support one or more robots in the 
robotic system. 

[0102] (24) It can be expanded to talk to and coordinate 
more than one robotic system, if required. 

[0103] (25) It can monitor the status of each robot in the 
system and generate user reports. 

[0104] (26) It can draW a chart depicting the distance of 
objects in or around each robot on the system. 

[0105] (27) It can detect the health status of each robot 
in the system and automatically con?gure itself by 
automatically ?nding the number of active robots in the 
system. 

[0106] (28) It can be used for receiving live video from 
one or more robots independently or simultaneously. 

[0107] (29) It can be used for inventory management. 

[0108] The above list of functions that can be performed 
by the Master Control System is not exhaustive and can be 
modi?ed to perform additional functions. The Master Con 
trol System SoftWare and the logic softWare onboard each 
robot may be stored in memory device, such as semicon 
ductor, magnetic, optical or other memory devices and may 
be transmitted using any communication technology, such as 
optical, infrared, microWave, radio frequency or other trans 
mission technologies. It is expected that such computer 
program or processor logic can be distributed as a removable 
media With accompanying printed or electronic documen 
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tation, pre loaded With a computer system or distributed 
from a server or electronic bulletin board over the lntemet. 

What is claimed is: 
1. A Track Spiders robotic system comprising of one or 

plurality of Track Spider robots, an overhead Track System 
for movement, a drive assembly for each Track Spider robot 
and consisting of tWo grooved Wheels, a Control Section, an 
electric, hydraulic or pneumatic telescopic arm to raise or 
loWer the Spider Section Which consists of an instrument 
panel, robotic arms and a storage area, such that the Master 
Control System can be used to move the Spider Section to 
any point in space under the track and perform an action 
around that point in space. 

2. The Track Spiders robotic system according to claim 1, 
Which can be used in a non-industrial environments like 
shops, pharmacies, homes and patient care environments. 

3. The Track Spiders robotic system according to claim 1, 
Wherein the tracks information is used to inform each Track 
Spider robot about the location identi?cation, geographical 
direction of that section of the track, permissible speed limits 
for the robots, inclination angle of the track and information 
about any task a robot should perform When passing over a 
point on the track. 

4. The Track Spiders robotic system according to claim 1, 
Wherein the tracks can cross each other such that each robot 
can move from one track to another. 

5. The present invention may be shaped or constructed in 
other speci?c forms Without departing from the true scope of 
the invention. The described shape is to be considered in all 
respects only as illustrative and not restrictive. 

* * * * * 


