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[571 ABSTRACT 
In a system for displaying prices in a retail store, im- 
proved rail arrangements are disclosed to permit im- 
proved accuracy in confirming the physical location of 
an improved display device on one such rail arrange- 
ment. A response from the device to a host, or central 
computer, indicates a particular position of the device 
on the rail arrangement. 

32 Claims, 5 Drawing Sheets 
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contacts along the interface, the central computer can 
TECHNIQUE FOR LOCATING ELECI'RONIC effectively determine the location of the label on the rail 

LABELS IN AN ELECI'RONIC PRICE DISPLAY and detect any displacement of same. 
SYSTEM 

BRIEF DESCRIPTION OF THE DRAWING 

TECHNICAL FIELD In the drawing, 

The present invention relates to electronic labels FIG. 1 is a block diagram of an electronic price dis- 
particularly to a technique for detecting displacement play system embodying the principles of the invention; 
of and/or locating such labels in an electronic price FIG. 2 is a front view of a label used in the system of 
display system. 10 FIG. 1; 

FIG. 3 is a top view of a label used in the system of 
BACKGROUND OF INVENTION FIG. 1: 

Much attention has been given in recent years to FIG: 4 is a front view of a portion of the system of 
systems used in retail stores for displaying goods prices. FIG. 1, including a shelf rail and a plurality of labels in 
While manual marking of the prices at the location of l5 accordance with the invention; 
the goods, or on the goods themselves, is conventional, FIG. 5 is a cross-section of the shelf rail of FIG. 4; 
attempts have been made to use electronic means, in- FIG. 6 is a block diagram showing detailed connec- 
stead, for displaying the prices at the goods location. tion between a label of FIGS. 2 and 3 and a bus in the 

Some electronic price display systems have been system of FIG. 1; 
~roposed to employ electronic labels or modules, each 20 FIG. 7 shows in detail the connection between a pair 
typically having a liquid crystal display, for displaying of terminals extending from the label of FIGS. 2 and 3 
the prices. Buses for power and data are used in such and an interface of the bus of FIG. 6; 
systems to connect many thousands of such labels to a FIG. 8A shows in detail the interface of FIG. 7 and 
central computer for the latter to communicate with the detailed connection between the terminals of the 
particular ones of the labels to, for example, request 25 label of FIGS. 2 and 3 and such an interface; 
changes in their displayed prices. To this end, the labels FIG. 8~ tabulates vasious bit patterns generated by 
are equipped with that they can be the label of FIGS. 2 and 3 corresponding to different 
snapped onto one of many locations along rails which zones of the of FIG. 8A; 

the buses and which run along the edges of the FIG. 9 illustrates a second rail arrangement in actor- 
store shelves. The connectors also provide the labels 30 dance with the invention wherein the rail is partitioned 
with electrical connections to the central computer into a plurality of slots and only one label is allowed to through the buses. 

Experience has shown that physical placement of be placed within each slot; 

products within a store has, oftentimes, enormous influ- FIG. 10 illustrates a third rail arrangement in accor- 
ence on the sales of the products. Factors including 35 dance with the invention wherein electrical contacts of 

shelf height and the of product facings along a the bus interface are distances which are 

shelf can be of great significance to store planners. integer a predetermined distance; and 

Thus, it is important for a store planner to ensure that l1 shows a particular manner in which a labe1 

the ' ~ ~ l ~ ~ - ~ ~ ~ -  of the store, which is a plan and the rail of the system of FIG. 1 are mechanically 
product locations on shelves, is faithfully adhered to. 40 engaged with each other in implementing the third rail 
However, deviations from the plan-o-gram could often arrangement lo. 
result from accidental or intentional misplacement of Throughout the figures of the drawing, the same 
the labels by store personnel, customers or others. reference numerals and characters are used to denote 

A scheme has been proposed for detecting such mis- like feat~res, elements, Components Or portions of the 
placement by monitoring power outage of the labels, 45 illustrative embodiments. 
assuming that a misplaced iabel has been removed from 
its power before relocated. Undesirably, such a pro- 

DETAILED DESCRIPTION 

posed scheme is not capable of detecting displacement FIG. 1 illustrates an electronic price display system 
of a label along the rail without interrupting its power. 10 embodying the principles of the invention. System 10 
A fortiori, it'is not capable of determining the location 50 may be employed in a retail store where goods for sale 
of the dis~laced label. are placed on shelves. In FIG. 1, computer 11, which 

may be a conventional microcomputer with appropriate 
SUMMARY O F  THE INVENTION bus interface circuitry, is electrically connected to buses 

The invention overcomes the prior art l i i tat ion by 141,142 . . . , and 1 4 ~  in a multidrop arrangement, 
including an interface along a rail and a plurality of 55 where M is an integer whose value is determined by a 
terminals on a label. This interface has a plurality of store planner. Each of these buses runs along the rail of 
electrical contacts for making electrical connection a store shelf in the retail store. 
with the label through a combination of its terminals. As shown in FIG. 1, a myriad of labels are electri- 
These electrical contacts are unevenly spaced and may cally connected to the buses. One such label is label 15 
be in different sizes so that the combination of terminals 60 which is electrically connected to bus 141 in a manner 
electrically connecting the label to the interface to be described. In this illustrative arrangement, com- 
changes when the label displaces by more than a prede- puter 11 can communicate with the labels through their 
tennined distance along the rail. respective buses. In addition, a multiplicity of append- 

In response to a poll from the central computer for ers are electrically connected between computer 11 and 
determining any displacement of the label, the latter 65 the labels. Specifically, one appender is connected to 
generates a signal indicative of the combination of ter- each bus between computer 11 and the labels of that 
minals electrically connected to the interface. Based on bus. It should be pointed out that all of the labels are 
this signal and knowledge of the pattern of the electrical structurally identical to one another, differing only in 
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their bus addresses which are pre-assigned thereto for ROM 60, programmed permanently at the time of 
identification purposes. Similarly, all of the appenders manufacture, contains a monitor program which or- 
are structurally identical to one another, differing only chestrates the basic operation of label 15 to perform 
in their respective bus addresses. Bus 50 provides a different functions required thereof. One of these func- 
bidirectional communication path between computer 5 tions is to communicate messages with computer 11 
11, also sometimes called a host, and an appender. Illus- asynchronously through springy contact 32. To this 
tratively, appender 12 is electrically connected in such a end, each message communicated between computer 11 
manner to bus 50. In one embodiment there is an ap- and label 15 is sent to or retrieved from RAM 67 
pender for each four-foot section of shelf rail in the through the data port 65. The processor 63 properly 
store. For the purpose of the present discussion, it suf- 10 formats the output messages in a standard serial proto- 
fices to know that the function of an appender in system col and recognizes the input messages in that same pro- 
10 is to append its bus address to a message to computer tocol. 
11 sent by a label on the same bus as that appender. The EEPROM 70, also connected with processor 63, 
appended bus address enables computer 11 to identify contains the identification of label 15 which represents 
which bus the label that sent the message is on. 15 its unique address on the bus in electronic price display 

FIG. 2 provides the front view of label 15. It com- system 10. EEPROM 70 preferably is a serial-in serial- 
prises display 61 which is, for example, of liquid crystal out shift register memory, offering the advantage of a 
type, light emitting diode (LED) 6 which is controllable small pin count in its connection with processor 63. The 
by the label, and push-button 5 whose function is de- unique identification is programmed by a several step 
scribed hereinbelow. In addition, case 90 provides me- 20 process-the address is accumulated in RAM 67, and 
chanical interconnection of the various parts of label 15. then stored in EEPROM 70, in response to a specific 

FIG. 3 provides the top view of label 15. As shown in instruction received over the bus. It is anticipated that 
FIG. 3, label 15 has connector 37, whereby the label can for a given label 15, the specific instruction would be 
be mechanically snapped onto one of the many loca- given only once, so that the unique identification re- 
tions (not shown in FIG. 3) on the rail to be electrically 25 mains unchanged during the life of the label. Alterna- 
connected to bus 14-1. On connector 37, springy tively, the unique identification could be store in some 
contacts 31 and 32, and four individual terminals 33a other form-jumpers in the printed wiring board of the 
through 33d permit reliable electrical connection of label, or masked contents of ROM 60 being two exam- 
label 15 of FIGS. 2 and 3 to the bus. pies. 

FIG. 4 illustrates a physical disposition of label 15 30 While EEPROM 70 is shown as a separate piece part 
and other labels on bus 14-1 on rail 9. Thus, label 15 may from processor 63, one skilled in the art will appreciate 
be used to display the prices of goods close thereto, that one could, without departing from the scope of the 
which prices are communicated to it from computer 11 invention, employ a processor with built-in EEPROM 
(not shown in FIG. 4). instead. Other types of memory could be used instead of 

FIG. 5 shows a cross-section of rail 9. Conductor 41, 35 those described above. A battery-back RAM could be 
conductor 42 and etched board 43, which has on its used, for example, to store some or all of what is de- 
surface a metallic strip (not shown in FIG. 5) in accor- scribed above as stored in EEPROM. The processor's 
dance with the invention, run along the length of rail 9 stored program could be in EEPROM, EPROM, OT- 
and are positioned so as to be respectively connected to PROM, or battery-backed RAM, for example, rather 
contact 31, contact 32 and terminals 33a-33d of label 15 40 than the ROM described above. 
of FIG. 3. Etched board 43 is a printed circuit board of The messages from computer 11 through data wire 22 
conventional mechanical construction having, on each to processor 63 may contain price information such as 
of its two sides, a metallic surface which may be etched the prices of goods, price per unit of goods, etc. Upon 
in a standard way to realize metallic strips of different receiving such messages in RAM 67, the program 
patterns. The patterns of the metallic strips used in the 45 therein extracts the price information, stores it in EE- 
present embodiment will be described hereinbelow. PROM 70, and provides it to LCD driver 60. This 

FIG. 6 shows detailed connections of label 15 to bus driver, in a standard way, provides electrode voltage 
14-1. Illustratively, bus 14-1 comprises power line 21, levels so that the price or other information is displayed 
data wire 22 and ground wire 23 which are, respec- by LCD 61 which is of convention design. 
tively, physically realized as a metallic strip on etched 50 As mentioned before, power line 21 provides power 
board 43 to be described, conductor 42 and conductor to label 15 through terminals 33a-33d. The power is 
41 of rail 9 of FIG. 5. Specifically, line 21 transports used, for example, to power LED 6 (not shown in FIG. 
electrical power from computer 11 (not shown in FIG. 6) supported by conventional LED circuitry 62. Push- 
6) to label 15 and other labels on bus 14-1; wire 22 trans- button 5 is a conventional switch for allowing a cus- 
ports data between computer 11 and same; and wire 23 55 tomer to change the displayed information from, for 
provides a ground or common line between computer example, the price of the goods to their unit price. Push- 
11 and the same. button 5 when pushed creates an electrical signal level 

Central to label 15 is processor 63 which, in this illus- to processor 63. The program within ROM 60 polls the 
trative embodiment, comprises microprocessor button periodically for detecting any such pressing of 
LC5851N manufactured by Sanyo Electric Co., Ltd. 60 the button. Upon detection of the pressing of the button 
Processor 63 includes, inter alia: data port 65, read only 5, the program retrieves alternative price information 
memory @OM) 60, random access memory (RAM) 67, from EEPROM 70 or RAM 67 to be displayed by LCD 
and liquid crystal display (LCD) driver 69. A full de- 61. FIG. 6 also shows the connection of ground wire 23 
scription of the functions and specifications of the mi- to label 15 through contact 31. 
croprocessor LC5851N may be found in a manual No. 65 Experience has shown that, in a retail store, physical 
3341, which is made available by Sanyo Electric Co., placement of products may have enormous influence on 
Ltd. Semiconductor Overseas Marketing Division, and the sales of the products. Factors including shelf height 
which is hereby incorporated by reference. for a product, and the number of product facings along 



a shelf can be of great significance to store planners. point that, throughout this disclosure, the distance be- 
Thus, it is important for a store planner to ensure that a tween any two items is measured from the center of an 
"plan-o-gram" of the store, which is a plan showing item to that of the other.) All or a subset of terminals 
product locations on shelves, is faithfully followed. 33a-33d come in contact with the metallic contacts of 
However, deviations from the plan-o-gram could often 5 line 21 and obtain power or a high voltage level there- 
result from accidental or intentional misplacement of from. In this instance, all of these terminals except ter- 
the labels by store personnel or customers. Thus, it is minal 33b touch part of some metallic contacts and 
desirable to remedy the misplacement or relocation of experience a high voltage. 
the labels as expeditiously as possible. A resident program in EEPROM 70 of label 15 is 

By appending its bus address to messages from a label 10 capable of generating a binary bit pattern of 1's and 0's 
to computer 11, the above-described appender can assist , corresponding to the respective voltage levels of t e e -  
computer 11 to detect relocation of the label when such nals 33a through 33d. For example, label 15 is pro- 
relocation is from the service area of one appender to grammed to translate a high voltage from a terminal to 
that of another. Such detection is achieved by monitor- a binary bit 1, and an absence of such a high voltage to 
ing any change in the appended bus addresses of the 15 a binary bit 0. Thus, in this instance, the resident pro- 
messages sent out by the label. However, using append- gram generates a binary bit pattern 101 1 corresponding 
ers by themselves without the use of rail patterns de- to terminals 33a through 33d contacting line 21 in the 
scribed herein, computer 11 will not detect displace- above-described manner. 
ment of a label if the displacement happens to remain In accordance with the invention, line 21 is designed 
within the physical region served by a given appender. 20 in such a way that terminals 33a-33d when placed 
That is, lateral displacement of a label along a rail will within various zones or ranges on board 43 cause differ- 
not give rise to detection by computer 11 because the ent bit patterns to be generated by the resident program 
appended bus address will remain unchanged. A forti- within the label. To this end, the distance between any 
ori, the location of the displaced label on the rail cannot two neighboring metallic contacts on line 21 which is 
be determined by computer 11. 25 generically denoted D is made unequal (i.e., the metallic 

In accordance with the invention, in order to detect contacts on line 21 are unevenly spaced). In fact, D 
the lateral displacement of label 15 along rail 9 or to varies in such a way that a different bit pattern is guar- 
determine the lateral position of the label, power line 21 anteed to engender whenever the set of terminals 
is designed in such a way that all or a subset of terminals 3%-33d displaces more than a predetermined distance. 
33a through 33d of the label are in electrical contact 30 With the particular patterns of the metallic strips as in 
therewith along the rail. FIG. 7 shows terminals 33a FIG. 8A,  fifteen zones are identified on board 43. These 
and 33c forming a terminal-pair to provide a SIM type zones are denoted zones 1 through 15 in FIG. 8 A  and 
contact for connecting label 15 to board 43 from its side overlap one another. In this illustrative embodiment, 
A and side B, respectively. As shown in FIG. 7 ,  terrni- each individual zone is four inches long and associated 
nal-pair 33a and 33c securely clasps onto board 43 at 35 with a different bit pattern. When the set of terminals 
one end and is permanently fured onto non-conductor 33a-33d is completely placed within a particular zone, it 
7 1  at the other end. Non-conductor 7 1  which resides causes the bit pattern associated therewith to be gener- 
within connector 37 (not shown in FIG. 7 )  has wires 7 3  ated. It can be shown that, here, any displacement of the 
and 75 thereon electrically connecting terminals 33a terminal set 33a-33d of more than two inches necessar- 
and 33c, respectively, to label 15. With this arrange- 40 ily translates it into a different zone corresponding to a 
ment, terminals 3% and 33c conduct electrical power, if different bit pattern. 
any, to label 15 through the respective wires. Similarly, FIG. 8B tabulates various bit patterns corresponding 
terminals 33b and 33d (not shown in FIG. 7) together to zones 1 through 15 of FIG. 8A.  For example, as in 
form another terminal-pair to provide another SIM type this instance, terminals 3%-3% are placed completely 
contact extending from nonconductor 7 1  for clasping 45 within zone 5 which corresponds to the bit pattern 101 1 
onto board 43 from its sides A and B, respectively. as mentioned before. It is noteworthy that the bit pat- 

As mentioned before, line 21 is physically realized as tern 0000 is not in use in the present embodiment since 
metallic strips of particular patterns on etched board 43. at least one of terminals 330-33d is required to be in 
FIG. 8A illustrates such metallic strips on side A and electrical contact with line 21 to obtain power for label 
side B of etched board 43. As shown in FIG. 8 A ,  the 50 15. 
shaded part of each side of board 43 comprises a metal- Based on the discussion heretofore, it will be appreci- 
lic strip and is conductive of power. On the other hand, ated that a person skilled in the art can vary the size of 
the unshaded part of board 43 is non-conductive. The the above-described zones by using a different number 
metallic strips have a plurality of metallic projections or of terminals on label 15, which number determines the 
contacts, namely, metallic contacts 811, 815, 831, 835, 55 number of different bit patterns or distinct zones on rail 
851, 855, 871, 875, 891 and 895, for interfacing line 21 9. Moreover, the person skilled in the art can also pro- 
with terminals 33a through 33d. It is noteworthy that portionally enlarge or reduce the size of the illustrative 
the sizes of these metallic contacts are not fured. metallic strips to satisfy hisher particular size require- 

In this illustrative embodiment, each metallic strip is ments. 
32 inches long. Within the metallic strips, metallic 60 Computer 11 contains a look-up table akin to a plan- 
contact 811 is two inches long, metallic contact 815 six o-gram which comprises a list of individual zones on 
inches long, contact 831 two inches long, contact 835 each rail identified by the 4bit patterns which are asso- 
two inches long, contact 851 four inches long, contact ciated with various labels identified by their bus ad- 
855 four inches long, contact 871 two inches long, dresses in the retail store. In addition, the look-up table 
contact 875 two inches long, contact 891 eight inches 65 also contains information about the locations of the 
long, and contact 895 four inches long. Terminal-pair respective zones. This information comprises a compila- 
33a and 33c and terminal-pair 33b and 33d are separated tion of distances measured from a reference point of the 
by a distance of two inches. (It should be noted at this rail, for example, an end of the rail, to the beginnings 



and ends of the respective zones. Among other things, 
computer 11 periodically polls the labels in system 10 
for the +bit patterns to determine whether the labels are 
indeed in their supposed zones. Referring back to FIG. 
6, for example, in response, label 15 generates a 4-bit 5 
pattern corresponding to the respective voltage levels 
of terminals 33a-33d contacting board 43, in accor- 
dance with the aforementioned resident program in 
EEPROM 70. This 4bit pattern along with the bus 
address of label 15 is transmitted thereby in an appropri- 10 
ate protocol to computer 11 through data port 65 via 
data wire 22. Continuing the example, upon receiving 
the 4-bit pattern and the bus address from label 15, 
computer 11 checks the received information against 
the look-up table. If computer 11 determines that the 15 
received 4-bit pattern should not be associated with the 
bus address of label 15, it assumes that label 15 has been 
displaced from its supposed zone. As a result, computer 
11 issues a warning about the displacement. Such a 
warning, for example, may be effected by having com- 20 
puter 11 return a command to label 15 via data wire 22, 
causing LED 6 on label 15 to flash so as to alert the 
store personnel to correct any unwanted displacement. 
Alternatively, computer 11 may generate an exception 
report in a print form identifying the displaced label, 25 
and the location of the range which it is in based on the 
received 4-bit pattern. 

A second embodiment involving the use of mechani- 
cal stoppers on rail 9 will now be described. In this 
embodiment, the mechanical stoppers are employed to 30 
partition rail 9 into a multiplicity of slots. FIG. 9 shows 
a section of rail 9 wherein mechanical stoppers 91 and 
93 delimit a slot numerically denoted 3, and stoppers 93 
and 95 delimit another slot numerically denoted 4. Un- 
like the above-described zones, the slots here do not 35 
overlap one another. Also unlike the previous embodi- 
ment, only one side of board 43 in FIG. 9 has a metallic 
strip of a particular pattern and the other side thereof is 
completely nonconductive. There are six, rather then 
four as in the previous embodiment, terminals extending 40 
from connector 37 of label 15. Each terminal has a SIM 
type contact for clasping onto board 43. Thus, except 
for the terminal arrangement, label 15 in the previous 
embodiment is virtually identical in structure to label 15 
in the present embodiment. 45 

Although FIG. 9 shows only slot 3 and slot 4 of rail 
9, in fact, rail 9 can have as many as 63 slots in the 
present embodiment. Each slot is associated with a 
different one of 6-bit patterns OOOOO1 through 11 11 11 
corresponding to the respective voltage levels of termi- 50 
nals 933a through 933J Illustratively, slot 3 is associated 
with the bit pattern 00001 1 (which equals 3 in decimal), 
slot 4 is associated with the bit pattern 000100 (which 
equals 4 in decimal), and so on and so forth. In accor- 
dance with the invention, each slot is allowed to accom- 55 
modate only one label. Moreover, line 21 is designed in 
such a way that the 6-bit pattern generated by a label 
within a particular slot coincides with the bit-pattern 
associated with that particular slot. Thus, as shown in 
FIG. 9, when terminals 933a-933f of label 15 come into 60 
contact with etched board 43 within slot 3, a bit pattern 
of 00001 1 would be generated by label 15, stemming 
from the present arrangement wherein only terminals 
933e and 933f can come in electrical contact with line 21 
through metallic contact 97 within slot 3. (It is notewor- 65 
thy that the size of each of terminals 933a-933f and their 
interspacing may be different from terminals 33a-33d to 
implement the present scheme. However, based on the 

,815 
8 

disclosure heretofore, a person skilled in the art should 
be readily able to select the suitable sizes and interspac- 
ing of those terminals for hisher particular applica- 
tions.) Similarly, when another label 15 having termi- 
nals 933a' through 9336 is placed within slot 4, only its 
terminal 9336 can come into electrical contact with line 
21 through metallic contact 99, resulting in generation 
of the bit pattern of 000100 by the label. It should be 
pointed out at this juncture that the slots on rail 9 need 
not be uniform in length and, in fact, their individual 
lengths may vary with the sizes of goods displayed 
within the respective slots. 

With the arrangement described in FIG. 9, if a label is 
relocated from its supposed slot to any other slot, com- 
puter 11 would recognize such relocation during its 
periodic polling of the labels. Specifically, in this case 
computer 11 contains a look-up table listing the label 
addresses each associated with a different slot number 
identified by a 6-bit pattern. In addition, the look-up 
table includes the location information of each slot with 
respect to a reference point on the rail. In the event that, 
during a poll, a label reports to computer 11 a 6-bit 
pattern other than the one which is supposed to be 
associated with that label, computer 11 will assume that 
the label has been relocated. Accordingly, computer 11 
may, again, issue a warning command to the label, caus- 
ing its LED to flash so as to alert the store personnel to 
correct the unwanted relocation. Alternatively, it may 
generate an exception report identifying the relocated 
label, and the number and/or location of the slot which 
it is in based on the received &bit pattern. 

A third embodiment involving a different design of 
line 21 will now be described. In this embodiment, 
again, only one side of board 43 has thereon a metallic 
strip of a particular pattern and is conductive, and label 
15 has six terminals 933a through 933f extending from 
connector 37. However, the width the electrical 
contacts of line 21 is substantially identical to that of 
terminals 933a-933f of label 15. In addition, these elec- 
trical contacts are separated from one another by dis- 
tances which are integer multiples of Dl, which is the 
distance between two neighboring terminals of label 15. 
FIG. 10 shows a section of rail 9 which implements this 
scheme. As shown in FIG. 10, contact 100 and contact 
101 is separated by Dl, and contact 102 and contact 100 
is separated by 5 Dl. In accordance with the invention, 
the labels and the rail is so designed that each label can 
only move along the rail by multiple increments of Dl. 
This may be achieved by various mechanical means and 
one such mechanical means is illustrated in FIG. 11. As 
shown in FIG. 11, case 90 of label 15 is machined to 
have, on its bottom, angular ridges for engagement with 
similar machined ridges on the bottom surface of rail 9. 
In this particular embodiment, the ridges on either case 
90 or the rail surface are identical in size, and any two 
neighboring ridges are separated by D 1. Referring back 
to FIG. 10, line 21 is aligned with terminals 933a-933f 
of label 15 so that if any terminal comes in touch with an 
electrical contact on line 21, the terminal and the elec- 
trical contact will substantially coincide with each 
other. 

In this particular embodiment, there are 63 distinct 
positions defined by the combinations of presence and 
absence of electrical contacts on line 21. Each position 
assumed by label 15 causes the latter to generate a dif- 
ferent one of the &bit patterns OOOOO1 though 11 11 11. 
In other words, each position is associated with a differ- 
ent 6-bit pattern. In this case computer 11 contains a 
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look-up table listing individual label addresses each We claim: 
associated with a different position uniquely identified 1. A rail for detecting location of a display device 
by a 6-bit pattern. The look-up table also includes infor- having a plurality of terminals, said rail comprising: 
mation on the locations of these distinct positions with mechanical means for mounting said device on said 
respect to a reference point on the rail. In the event that, 5 rail; 
during a periodic poll by computer 11, label 15 reports an interface having a plurality of electrical contacts 
to the computer its address and a 6-bit pattern different for electrically connecting a combination of said 
from the one that is supposed to be associated with that terminals to said interface, said electrical contacts 
address, computer 11 will assume that label 15 has been being unevenly spaced so that said combination of 
displaced. Accordingly, computer 11 may, once again, 10 said terminals changes when said device displaces 
issue a warning command to label 15. Alternatively, it by more than a predetermined distance along said 
may generate an exception report identifying label 15, rail; and 
and its current position based on the received 6-bit pat- means for transporting a signal indicative of said 
tern. combination of said terminals electrically con- 

The foregoing merely illustrates the principles of the 15 nected to said interface, said signal being generated 
invention and those skilled in the art will be able to by said device. 
devise numerous arrangements which, although not 2. The apparatus of claim 1 wherein said interface 
explicitly shown or described herein, embody the prin- includes means for providing an electrical voltage and 
ciples of the invention. said combination of said terminals are electrically con- 

For example, it is appreciated that those skilled in the 20 nected to the providing means. 
art may combine different techniques as set forth above 3. The apparatus of claim 1 wherein said inxerface 
to suit their particular applications. For instance, the includes means for providing an electrical ground and 
arrangement in the third embodiment described in FIG. said combination of said terminals are electrically con- 
10 may be implemented in conjunction with the parti- nected to the providing means. 
tioning technique as disclosed in the second embodi- 25 4. The apparatus of claim 1 wherein at least two of 
ment where rail 9 is mechanically divided into a plural- said plurality of electrical contacts are different in size. 
ity of slots and only one label can be placed in each slot. 5. The apparatus of claim 1 wherein said rail further 

Moreover, although in each illustrative embodiment comprises mechanical means for partitioning said rail 
label 15 conveniently obtains its power from power line into a plurality of slots, said device being mounted 
21 through one or more of its terminals 33a-33d or 30 within a particular slot, said combination of said termi- 
93%-933J the latter need not be so required to perform nals being different from another combination of said 
the dual function of relaying the power as well as locat- terminals electrically connected to said interface when 
ing the label. Rather, label 15 may obtain its power from said device is mounted within a slot other than said 
another means which does not involve any of terminals particular slot. 
33a-33d or 933a-933f: In that case, since the terminals 35 6. The apparatus of claim 5 wherein said plurality of 
are solely used for label locating purposes, the require- slots are identical in length. 
ment that at least one of those terminals be in electrical 7. The apparatus of claim 1 wherein said terminals are 
contact with line 21 will no longer be necessary. Thus, evenly spaced, any two neighboring terminals on said 
without affecting its power supply, label 15 may be device being separated by a first distance, and individ- 
programmed to generate the bit pattern of all zeros 40 ual pairs of neighboring electrical contacts on said inter- 
corresponding to the position or zone on rail 9 where face being separated by distances which are integer 
none of terminals 33a-33d or 933a-933f makes electrical multiples of said first distance. 
contact with line 21. Furthermore, having removed the 8. The apparatus of claim 7 wherein said mechanical 
power relaying function from terminals 33a-33d or means includes means for mechanically engaging said 
933a-933f; those skilled in the art may freely devise 45 device with said rail in such a manner that said device 
other arrangements having those terminals electrically can only displace on said rail by distances which are 
connected to other wires than line 21. For instance, integer multiples of said first distance. 
ground wire 31 may be realized on a printed circuit 9. The apparatus of claim 7 wherein said rail further 
board which is etched to obtain patterns similar to those comprises mechanical means for partitioning said rail 
of line 21 as described hereinbefore. A selected number 50 into a plurality of slots, said device being mounted 
of terminals 3%-3% or 933a-933f make electrical within a particular slot, said combination of said termi- 
contact with ground wire 31, as opposed to any power nals being different from another combination of said 
line, to realize distinct positions as the terminals move terminals electrically connected to said interface when 
along rail 9. In that instance, label 15 may be pro- said device is mounted within a slot other than said 
grammed to generate a binary bit 0 when a terminal 55 particular slot. 
makes electrical contact with the ground wire and oth- 10. The apparatus of claim 9 wherein said plurality of 
erwise a binary bit 1. This being so, label 15 may also slots are identical in length. 
generate the bit pattern all zeros corresponding to the 11. The apparatus of claim 1 wherein each terminal 
position or zone on rail 9 where all of terminals 33a-33d includes means for mechanically clasping onto said 
or 93%-933f make electrical contact with ground wire 60 interface. 
31. 12. A display device comprising: 

Finally, the invention is disclosed herein in a form in mechanical means for mounting said device on a rail, 
which the various functions of system 10 are performed which rail includes an interface having a plurality 
by discrete functional blocks. However, any one or of unevenly spaced electrical contacts; 
more of these functions could equally well be per- 65 a plurality of terminals, a combination of said termi- 
formed by one or more appropriately programmed nals electrically connecting said device to one or 
microprocessors, microcoded integrated circuits, ap- more of said electrical contacts of said interface; 
plication-specific integrated circuits, and so on. and 
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means for generating a signal indicative of said com- said terminals being different from another combination 
bination of terminals electrically connected to said of said terminals electrically connected to said interface 
interface. when said device is mounted within a slot other than 

13. The device of claim 12 wherein said interface said particular slot. 
includes means for providing an electrical voltage and 5 24. The arrangement of claim 23 wherein said plural- 
said combination of terminals are electrically connected ity of slots are identical in length. 
to the providing means. 25. The arrangement of claim 18 wherein said termi- 

14. The device of C ~ ~ I I  12 wherein said interface nals are evenly spaced, any two neighboring terminals 
includes means for providing an electrical ground and on said device being separated by a first distance, and 
said combination of terminals are electrically connected 10 individual pairs of neighboring electrical contacts on 
to the providing means. said interface being separated by distances which are 

15. The device of claim 12 wherein said terminals are integer multiples of said first distance. 
evenly spaced. 26. The arrangement of claim 25 wherein said me- 

16. The device of claim 15 wherein any two neigh- chanical means includes means for mechanically engag- 
boring terminals are separated by a predetermined dis- 15 ing said device with said rail in such a manner that said 
tance and said mechanical means includes means for device can only displace on said rail by distances which 
mechanically engaging said device with said rail in such are integer multiples of said first distance. 
a manner that said device can only displace on said rail 27. The arrangement of claim 25 wherein said rail 
by distances which are integer multiples of said prede- further comprises mechanical means for partitioning 
termined distance. 20 said rail into a plurality of slots, said price display de- 

17. The device of claim 12 wherein each terminal vice being mounted within a particular slot, said combi- 
means for Onto said .,tion of said terminals being different from another 

interface. combination of said terminals electrically connected to 
18. An arrangement comprising: said interface when said device is mounted within a slot 
a rail including an interface having a plurality of 25 other than said particular slot. 

electrical contacts; 
at least one display device, each display device com- 28. The arrangement of claim 27 wherein said plural- 

prising: ity of slots are identical in length. 

mechanical means for mounting said device on said 29. The arrangement of claim 18 wherein each termi- 

rail; 30 nal includes means for mechanically clasping onto said 

a plurality of terminals, a combination of said termi- 
rials electricdlly said device to one or 30. A method for use with a display device cornpris- 

more of said electrical contacts of said interface, ing a plurality of terminals, said method comprising the 

said electrical contacts being unevenly spaced so Steps 

that said ofsaid terminals electrically 35 mounting said device on a rail which includes an 

connecting said device to said interface changes interface having a plurality of unevenly spaced 
when said device displaces by more than a prede- electrical contacts; 
termined distance along said rail; and electrically connecting said device to one or more of 

means for generating a signal indicative of said com- said electrical contacts of said interface through a 
bination of said terminals electrically connected to 40 c~mbination of said terminals; and 
said interface. generating a signal by said device indicative of said 

19. The arrangement of claim 18 wherein said inter- combination of terminals electrically connected to 
face includes means for providing an electrical voltage said interface. 
and said combiination of said terminals are electrically 31. The method of claim 30 further comprising the 
connected to the providing means. 45 step of partitioning said rail into a plurality of slots, said 

20. The arrangement of claim 18 wherein said inter- display device being mounted within a particular slot, 
face includes means for providing an electrical ground said combination of said terminals being different from 
and said combination of said terminals are electrically another combination of said terminals electrically con- 
connected to the providing means. nected to said interface when said device is mounted 

21. The arrangement of claim 18 wherein said rail 50 within a slot other than said particular slot. 
includes means for transporting said signal. 32. The method of claim 30 wherein said terminals 

22. The arrangement of claim 18 wherein at least two are evenly spaced, any two neighboring terminals on 
of said plurality of electrical contacts are different in said device being separated by a first distance, said 
size. mounting step including the step of mechanically en- 

23. The arrangement of claim 18 wherein said rail 55 gaging said device with said rail in such a manner that 
further comprises mechanical means for partitioning said device can only displace on said rail by distances 
said rail into a plurality of slots, said device being which are integer multiples of said first distance. 
mounted within a particular slot, said combination of * * * * *  


