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UNIVERSAL POWER-SUPPLY CONNECTION 
SYSTEM FOR MULTIPLE ELECTRONIC 

DEVICES, AND DEVICES FOR USE 
THEREWITH 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

RELATED PATENT DOCUMENTS 

This is a continuation-in-part of my patent application 
Ser. No. 08/198,994, ?led Feb. 18, 1994, and now issued on 
Oct. 29, 1996, as US. Pat. No. 5,570,002. 

BACKGROUND OF THE INVENTION 

This invention relates generally to supplying electrical is 
power to electronic and other electrical devices; and more 
particularly to systems and apparatus for providing electrical 
power to operate any of a multiplicity of such devices. 

Although a general introduction appears below, it will be 
helpful to readers who are already familiar with my above 
identi?ed patent to known at the outset that this present 
document deals not only with the invention as set forth 
and/or claimed in that patent, but also with certain special 
cases of the invention. In these special cases: (1) a power 
adapter is used as part of, or instead of, the special power 
cable of my earlier inventioniand the adapter per se may be 
at either end of the cable; (2) identifying information for an 
electronic device is passed from, or through, a power adapter 
to a power-supply system, rather than through a cable as 
such; (3) identifying information is held in a memory unit 
within a power adapter, rather than in a cable; and (4) some 
forms of the invention as claimed are, or include, an elec 
tronic device (rather than a cable) that holds a memory unit 
for identifying the device to a power-supply system. To an 
extent these several special cases may arise either indepen 
dently or in various combinations. 

In many situations it is desirable to make general provi 
sion for supplying electrical power to a device that will be 
provided later, as for instance by a customer or other user of 
a multiuser facility. By “multi-user facility” I mean to 
encompass a facility used by just a small number of people 
at a time, or even one person at a timeibut in which the 
people or person using the facility at any time are typically 
different from the people or person using it at other timesi 
and in any event the individual device cannot be speci?ed or 
identi?ed in advance. 

Mobile facilities, which is to say vehiclesisuch as ships, 
airplanes, trains, buses and automobiles are examples of 
such multiuser facilities. Continuing in the same vein, 
stationary facilities of interest for present purposes include 
transportation terminals such as airport lounges. 

Other pertinent types of multiuser facilities include hotels, 
restaurants, convention and exhibit halls, schools, laborato 
ries and of?ces. Problems related to supply of electrical 
power in all such multiuser facilities will now be discussed. 

As will shortly appear, however, it is possible to analyze 
and generalize the problems under discussion. Such gener 
alization will lead to realization that related problems, such 
as economic ine?iciencies, are present even in single-user 
circumstances. 

In a mobile facility and elsewhere far from the user’s own 
home or of?ce it can be particularly important to supply 
electrical power exclusively in correct form for the device 
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2 
which will use that power, and furthermore exclusively to 
devices which are suitable for operation in the particular 
facility. For instance, supplying power in an incorrect form 
(for instance incorrect voltage) may damage the device to 
which the power is supplied, and such damage may be 
especially problematic for a user who is in transitiwhen 
repair or replacement may be unfeasible. 

In a mobile facility, supplying power in an incorrect form 
may also cause problems more intimately related to the 
power-supplying equipmentiby damaging that equipment, 
or taking it temporarily out of service. Such equipment may 
be particularly limited in current-carrying capacity or in 
ability to accept loads or signals re?ected from the electrical 
device back into the supply. 

Here too, repair or replacement of a mobile power supply 
en route may be unfeasible on account of the limitations 
inherent in travel. Similarly some candidate solutions such 
as fuses and circuit breakers within vehicles pose their own 
inherent undesirable costs and inconveniences. 

Even more importantly, some electrical and particularly 
electronic devices interfere with safe operation of nearby 
equipment such as a vehicle in which such devices are used. 
A classical and well-known example of this problem is 
computer-generated interference with air navigation. 

Thus for some situations it may be desirable to entirely 
deny, rather than supply, power for particular individual 
devices. To put it another way, it may be desirable to entirely 
deny power for any device that is not approved for use. 

To facilitate generality of expression in this document, 
however, denying power will be encompassed within the 
concept of selecting power parameters for the particular 
combination of electrical device and facilityiand then 
applying power “according to the power parameters”. In 
other words, for purposes of this document it is to be 
understood that selected parameters in some cases may be 
“no voltage and no current”. 

Two modern developments make the problems outlined 
above particularly important. First is a proliferation of 
portable electronic devices which are nominally intemal 
battery operated, but which can operate from external power, 
and whose batteries require replacement or recharging at 
intervals considerably shorter than the uninterrupted dura 
tion of modern travel (as for transcontinental air ?ights)i 
and whose direct-external-power and charger-external 
power requirements are extremely variegated. 
Even for short-range travel, use of external power when 

available is usually preferable to conserve batteries for 
environments lacking external power. Such portable electri 
cal devices range from ordinary audio cassette players and 
handheld electronic games, through portable television sets 
and video cameras, to full-capability personal computers, 
FAX machines and even computer printers. 

Nominal power requirements of all these devices are 
extremely diverse as to current drain, voltage, direct vs. 
alternating waveform, and in the latter case frequency. 
Furthermore whereas some devices tolerate large departures 
from nominal values, others accommodate only rather tight 
tolerances in power characteristics. 

Accompanying a great many of these devices, moreover, 
are rechargers for the internal batteries. In most cases the 
input-power speci?cations for the chargers are entirely dif 
ferent from the direct-use external power speci?cations. 
A second pertinent modern development is that some 

airplane-manufacturer interest has arisen in providing at 
each passenger seat, or for instance at each business or 
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?rst-class passenger seat, an equipment pod that includes 
certain special amenities. Such amenities may for example 
include a separately deployable video monitor, and in par 
ticular a courtesy electrical-connector receptacle for supply 
ing electrical poWer to laptop computers, dictating machines 
and the like. 

Analogously in vehicles (such as ordinary buses) Where 
navigational interference is not a problem, poWer recep 
tacles for cellular telephones Will be appropriate. More 
generally it may be desirable, in aircraft as Well as other 
facilities, to poWer through such receptacles any of the great 
range of portable electronics mentioned above. 

In order to make use of such a poWer-supply receptacle, 
each electronic device (computer, telephone, tape recorder 
etc.) must have a cable terminated compatibly With the 
receptacle. Such a compatible termination or adapter is 
readily provided, butiby giving all devices in common an 
equal access to the facility poWer supplyionly makes more 
severe the more-fundamental device-compatibility problems 
discussed earlier. 
As Will be understood, provision of such amenities at each 

seat in each aircraft in an entire neW aircraft-model line 
aggravates in a time-immediate Way the problems discussed 
above. This particularly focused need, hoWever, is magni?ed 
by the general desirability of solving these problems for 
other types of vehicles and facilities. 
Once attention is directed to the special problems of 

providing poWer in multiuser facilities, it can be appreciated 
that the broad diversity of electronic-device poWer require 
ments has itself created a very uneconomic variegation in 
commercially available separate poWer-supply modules. 
This diversity of poWer-supply units in turn has been fed by 
various factors, probably including for small-portable 
device manufacturers the desirability of 

(a) supplying a single model for use in various countries 
With divergent house-voltage speci?cations, and 

(b) avoiding submission of their products to the expensive 
and demanding sort of safety tests generally required 
for house-voltage apparatus. 

A large number of different poWer-supply modules on the 
market introduces a signi?cant element of added costs. Such 
costs are embedded throughout manufacturing, 
Warehousing, inventorying, shipping, and related paperWork 
for all the related products. 
Some manufacturers have attempted to reduce the maZe 

of poWer-supply modules Which travelers need, by provid 
ing custom battery-charger/poWer-supply input units, that 
operate on any voltage from about 100 through 250 Vac, and 
at 50 or 60 HZ. Some such units may automatically test the 
voltage and frequency available, and modify their oWn 
poWer-input characteristics accordingly. 

Devices Which are so equipped accordingly require only 
a socket adapter When transported abroad, and thus solve a 
major problem of diversity as betWeen countries. As Will be 
understood, hoWever, this type of enhancement does nothing 
to reduce the uneconomic diversity of poWer-supply speci 
?cations or modules Within any country, as betWeen different 
electronic devices. 

In a hitherto unrelated ?eld, it is knoWn to provide and 
employ an integrated-circuit memory unit, such as a ROM, 
RAM, PROM or EPROM chip, for identi?cation purposes. 
Modern semiconductor technology makes possible the pro 
vision of electronic “keys” or identi?cation units that can 
each carry one of an essentially unlimited number of elec 
tronic key codes. 

If desired, each code can be made unique, or substantially 
so. On the other hand, if preferred a large number of chips 
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4 
can be made With the same codeifor use in distinguishing 
associated people or items from one another by categories. 

For example, the DS 2400, 2401 and 2502 circuit devices 
manufactured by Dallas Semiconductors, Inc., of Dallas, 
Tex., each have a numerical capacity equal to the fourteenth 
poWer of ten, or one hundred trillion, and can be manufac 
tured in such a Way that no tWo of them hold the same 
number. Thus the numerical range of ROMs and PROMs 
noW on the market exceeds the earth’s population by several 
orders of magnitude. 
The above-mentioned Dallas Semiconductors devices are 

called by the ?rm its “Touch Memory” chips, as the devices 
are able to read or Write With momentary contact. The ?rm 
houses each chip in a stainless steel container Which the ?rm 
calls a “MicroCan”. This coin-shaped container is 16.3 mm 
in diameter and 3.2/5.8 mm in height. 

It is mounted it With one ?at circular face of the can 
secured to the ?at surface of a generally rectangular thin ?at 
ID card or a thin ?at generally oblong-shaped key fob. A user 
holds and manipulates the card or fob so as to insert the 
“MicroCan” intoifor exampleia generally forWardly fac 
ing electronic-lock receptacle, through Which data in the 
chip are read into electronic circuitry Within the lock. 
The Dallas chips, housed as just described, are advertised 

for use in identifying a great variety of different things and 
entities such as people, livestock, or Warehoused merchan 
dise; for instance it is noW advertised as useful for identi 
fying different kinds of batteries in an inventory. As men 
tioned earlier, it has not been suggested heretofore that such 
ROM, PROM etc. chips might have any application to 
solving the multiple-poWer-supply problems discussed pre 
viously. 
As can noW be seen, the prior art has failed to provide 

solutions to important problems in the portable-electronics 
?eld. 

SUMMARY OF THE DISCLOSURE 

The invention corrects the failings of the prior art. Before 
offering a relatively rigorous discussion of the invention, 
some informal orientation Will be provided here. 

It is to be understood that these ?rst comments are not 
intended as a statement of the invention. They are simply in 
the nature of insights that Will be helpful in recogniZing the 
underlying character of the prior-art problems discussed 
above (such insights are considered to be a part of the 
inventive contribution associated With the invention)4or in 
comprehending the underlying principles upon Which the 
invention is based. 

Through modern electronics it is possible to provide a 
single electronic apparatus capable of supply electrical 
poWer at any of a great number of different poWer speci? 
cations that is to say, voltage, impedance, current range, and 
Waveform. It is also possible to control that apparatus to 
provide poWer selectively at some particular poWer speci 
?cation. 

Furthermore, the control can be made automaticibased 
upon information about the device Which is to use the 
supplied poWer. Such information, in general principle, can 
take either of tWo broad forms: (1) a statement of the poWer 
speci?cations and (2) identi?cation of the device to be 
poWered, from Which identi?cation the poWer speci?cations 
can be found by reference to a suitable tabulation linking the 
identi?cation and speci?cation for a great many different 
devices. 

Still further the information about each device can be 
encoded in a memory chip and provided to the poWer-supply 
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apparatus Whenever that device respectively is connected to 
receive poWer from the supply apparatus. In other Words 
each device can be caused to have an associated respective 
memory chip Which provides the needed identi?cation. 

The part of such a poWer-supply apparatus that accepts 
and analyzes information from the individual-device 
memory chips, and controls the poWer supplied to the 
poWered device, can noWadays be made very small and 
inexpensive. Similarly, the identifying memory chip asso 
ciated With each poWered device can be very small and 
inexpensive. 

The physical arrangements for association of a memory 
chip With each poWered device are subject to considerable 
variation. For neW devices, preferably the chip may be built 
into the device; for already-existing devices the chip may be 
built into a neW poWer cable (preferably into one of the 
connectors at the tWo ends of the cable) for each device. 
As Will be seen, such a cable may be completely passive 

except of course for the readable information-carrying chip. 
This may be a maximally economical approach, as to the 
cable itself; hoWever, as Will be seen later a poWer cable that 
includes or is associated With a poWer adapter may turn out 
at least in certain environmentsito be maximally economi 
cal overall. 

Of course, the costs of these elements cannot be Zero, but 
through their use a single poWer supplyiWhat might be 
called a “universal” poWer supplyican be used for virtually 
any portable apparatus, thereby introducing a major 
economy in terms of manufacturing and distribution for 
poWer supplies, as suggested previously. A more important 
economy, hoWever, is that a single poWer-supply apparatus, 
provided in and preferably built into a multiuser facility, can 
be used to supply the portable-electronics needs of essen 
tially any user Who appears in the multiuser facility. 

This latter economy can be enjoyed particularly in mobile 
facilities such as airplanes Where space and Weight alloW 
ances for such functions are stringently limitediand Where 
poWer misapplication can bear severe consequences as 
pointed out in the preceding section of this document. Not 
only can each approved device be supplied With electrical 
poWer according to its oWn proper poWer speci?cations, but 
in addition each device can be screened to determine 
Whether it is in fact an approved device for use in the 
environment of each facility respectivelyiand, if not, the 
poWer speci?cations for that combination of device and 
facility can be established, as suggested earlier, to be “no 
poWer”. 

It Will be understood that from time to time there may be 
introduced neW portable devices Whose poWer speci?cations 
are not adequately compatible With categories previously 
held in the evaluative circuitry or tabulation that is embed 
ded in the poWer-supply apparatus. Updating of the evalu 
ative tabulation of circuitry may then become necessary of 
desirable, and may be facilitated by making that part of the 
apparatus either (1) a plug-in or otherWise easily replaceable 
module, or (2) reprogrammable, as for example through the 
poWer port. 

If desired such versatility can be limited to only more 
expensive models actually intended for use in multiuser 
facilities. Some multiuser versions of the apparatus, those 
intended for plural and especially multiple concurrent use of 
poWer by plural or multiple devices, may also be made to 
take advantage of economies possibly available through 
sharing of a central or common evaluation/tabulation mod 
ule for the facility; in addition to manufacturing economy it 
Will be understood that economy can be realiZed in the 
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6 
updating procedure by replacing or reprogramming only the 
central module. 
The present document focuses in part on poWer adapters, 

rather than completely passive cables as in my above 
mentioned patent and in the foregoing paragraphs, because 
analysis indicates that, in many environments Which are 
extremely important commercially, a system using adapters 
(most typically carried by the end-user, With the electronic 
device to be poWered) can be far more economical than a 
system Which supplies poWer directly in a form that can be 
used in most portable electronic devices. This is particularly 
true, for instance, in commercial passenger aircraft, Where it 
is very adverse to add Weight and other complications 
required for provision of d. c. poWer. 

To the extent that a system actually calls for Wiring of d. 
c. poWer over any signi?cant distance Within an aircraft, a 
signi?cant adverse factor is the Wiring Weight required to 
avoid undesirable voltage drops and heat dissipation. Fur 
ther such poWer must be supplied in various voltages, for use 
in passengers’ telephones, laptop computers, dictating 
equipment and the like; the requirement of providing voltage 
in so many different forms is thus undertaken by the com 
mon system, even though each single user only uses just one 
voltage at any given timeiand even though many voltages 
may be used only very occasionally. 

In short, although it has been stated above that multi 
voltage systems are possible, and in a sense even practicali 
and are Within the scope of certain aspects of my invention 
and corresponding ones of the appended claimsiin at least 
certain environments such systems are not economically 
optimum. Systems according to the noW-introduced aspects 
of my invention, to the contrary, are economically optimum 
in such environments; these systems provide poWer to 
operate devices at least one of Which has an associated 
poWer adapter. 

The adapter can receive a standard a. c. voltage from a 
system receptacle and perform the necessary transformation. 
Thus the requirement to provide the particular needed volt 
age can be absorbed by the end user (i.e., the party Which 
Wishes to use some particular obscure voltage requirement), 
and the system need merely check the adapter to determine 
Whether it and its associated electronic device are compat 
ible With the supply system. 

Here “compatible” may only mean, for example, accept 
able in terms of (1) total poWer required and (2) electro 
magnetic emissions. It should be recogniZed that the adapter, 
too, has some Weight; hoWever, the individual carrying a 
portable electronic device ordinarily carries an adapter With 
the device anyWay. Therefore With the poWer-adapter sys 
tems according to my invention there is little or no net added 
Weight. 
NoW With these preliminary observations in mind this 

discussion Will proceed to a perhaps more-formal summary. 
The invention has several independent main aspects of 
facets, independently usable although for optimum enjoy 
ment of their bene?ts they are best practiced together. 
Of these main facets of the invention, the ?rst three Were 

presented in my above-mentioned patent, and are repeated 
beloW. 

In preferred embodiments of a ?rst one of these major 
aspects, the invention is a poWer-supply connection system 
for providing electrical poWer, from a source of electrical 
poWer, to operate any of a multiplicity of electronic devices. 
The system includes some means for receiving electrical 
poWer from such a source; for purposes of generality and 
breadth in expression of the invention these means Will be 
called simply the “poWer-receiving means”. 
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In addition the system includes some means for passing 
electrical power to any of such electronic devices. Again for 
breadth and generally these Will be called the “poWer 
passing means”. 

The system also includes some means for accepting 
electronic-device identi?cation information from any par 
ticular one of such electronic devices. These means, Which 
Will herein be designated the “information-accepting 
means”, are associated With the poWer-passing means. 

Further the system includes some means for using the 
identi?cation information to select poWer parameters, for 
passage of poWer from the poWer-receiving means and 
through the poWer-passing means to the particular one 
device. These means include a programmed digital elec 
tronic microprocessor, and Will be called the “programmed 
digital electronic microprocessor means” or more simply 
“microprocessor means”. 

Still further the system includes some means for activat 
ing the poWer-passing means to apply poWer therethrough to 
the particular one device according to the poWer parameters. 
In other Words, these activating means both (1) activate the 
poWer-passing means and (2) apply poWer through the 
poWer-passing means to the particular one device, in accor 
dance With the parameters selected by the microprocessor 
means. 

The foregoing may be a description or de?nition of the 
?rst main facet of the invention in its broadest or most 
general form. Even in this broad form, hoWever, this ?rst 
aspect of the invention can be seen to resolve the problems 
described in the preceding section of this document. 
More speci?cally, this ?rst broad form of the invention 

provides a single, universal poWer supply that can be used 
to supply poWer to virtually any portable electronic device 
of suitable poWer demand, Whether in a multiuser facility or 
in some private contextisuch as a home or personal car. 
This universal supply thereby introduces important econo 
mies of manufacture, inventory and distribution, together 
With some provision for safety against poWer misapplica 
tion. 

Although this ?rst major aspect of the invention even in 
this broad form thus resolves prior-art problems, neverthe 
less this aspect of the invention is preferably practiced With 
certain additional features or characteristics that enhance 
enjoyment of the advantages of the invention. For example, 
preferably the system further includes at least one electrical 
cable, With termination that is standard for connection to any 
of such electronic devices of the multiplicity. 

This at least one cable includes conductors that serve as 
part of the poWer-passing and information-accepting means. 
In this preferred form, the electronic device provides the 
identi?cation information into the information-accepting 
means of the cable. 

In one such preferred arrangement, it is still further 
preferable that the conductors include: 

at least one conductor that serves as part of the poWer 
passing means but not the information-accepting 
means; and 

at least one other conductor that serves as part of the 
information-accepting means but not the poWer 
passing means. 

In an alternative such preferred arrangement, hoWever, it is 
preferable that the conductors serving as part of the 
information-accepting means are the identical conductors 
that serve as part of the poWer-passing means. 

Reverting to the ?rst major aspect of the invention, 
another preferable featureiparticularly in a case Where the 
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8 
system is for use in conjunction With any of a multiplicity of 
cables that are respectively associated With such electronic 
devices of the multiplicityiis provision of at least one 
electrical connector receptacle, With terminal con?guration 
that is standard for connection to any of such multiplicity of 
cables. In this arrangement the at least one connector recep 
tacle includes terminals that serve as part of the poWer 
passing and information-accepting means; and the associ 
ated cable and electronic device in conjunction provide the 
identi?cation information into the information-accepting 
means of the connector receptacle. 

Another preferable feature for inclusion in the system is 
a tabulation of identi?cation information With corresponding 
poWer parameters, for each of a multiplicity of electronic 
devices, held in association With the microprocessor means. 
For a class of electronic devices that are not acceptable for 
use WiIhiOI‘ Whose identi?cation information is not recog 
niZed byithe system, the tabulation preferably comprises 
corresponding poWer parameters that encompass passing no 
poWer to any device of the class of electronic devices. 

Preferably the poWer-passing and information-accepting 
means are connected by a detachable connector to at least 
one of (l) the microprocessor means and (2) one of such 
electronic devices. For some purposes the system of the ?rst 
main facet of the invention also preferably includes the 
source of electrical poWer. 

It is also preferable, as to the ?rst major aspect of the 
invention, that the poWer-passing and information-accepting 
means include an electrical cable having a termination that 
is standard for connection to any of such electronic devices 
of the multiplicity. It is also preferable that the parameters 
for each of such devices comprise at least one parameter 
selected from the group consisting of supply voltage, supply 
impedance, and supplied current. In regard to a system 
according to the latter preference, it is particularly desirable 
that the parameters for each of such devices include at least 
supply voltage and supplied current. 

it is also preferred that the identi?cation information 
include at least one of the poWer parameters. (In one form 
of this feature, the identi?cation may include a device code 
or device-category code for use in a lookup table that has all 
the poWer parameters, and the at least one poWer parameter 
is used as redundant cross-checking information to validate 
that the information coming from the device-associated 
memory chip is valid. In another form of this feature, the 
identi?cation information simply includes the poWer param 
eters as such, so that no lookup function is needed.) 

In preferred embodiments of a second of its principal 
facets or aspects, the invention is a poWer-supply connection 
system for providing electrical poWer from a source of 
electrical poWer in a facility, to operate a plurality of 
electronic devices. Each such device is one of a multiplicity 
of electronic devices that are compatible With the facility. 

Here the system includes poWer-receiving means as 
before. This system also has some means, including a 
plurality of connection ports, for passing electrical poWer to 
a plurality of any of such compatible electronic devices, 
substantially concurrently; as Will understood these “poWer 
passing means” are related to the poWer-passing means of 
the ?rst aspect of the invention but With the difference of 
being con?gured for plural operation. 
A preferred embodiment of this second main facet of the 

invention also includes some means, associated With the 
poWer-passing means, for accepting, at any of the plurality 
of ports, electronic-device identi?cation information from 
any particular one of such electronic devices. These 
information-accepting means as Will be understood are, 
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analogously, related to the like-named means of the ?rst 
main facet of the invention. 

Also included in preferred embodiments of this second 
main aspect of the invention are programmed digital elec 
tronic microprocessor means for using the identi?cation 
information to select poWer parameters, for passage of 
poWer from the poWer-receiving means and through the 
poWer-passing means to each particular one device. In 
addition such embodiments also include some means for 
activating the poWer-passing means to apply poWer there 
through to any of such compatible electronic devices, sub 
stantially concurrently, according to their poWer parameters 
respectively. 

The foregoing may represent a de?nition or description of 
the second principal aspect or facet of the invention in its 
most broad or general form; hoWever, as before the second 
main facet of the invention even in this very broad form may 
be seen to resolve dif?cult problems of the prior art. Spe 
ci?cally this general form of the second primary aspect of 
the invention solves the particularly dif?cult problems of 
supplying electrical poWer expeditiously and safely to plural 
or multiple users’ devices concurrently. 

Nevertheless as before some additional features or char 
acteristics are preferable. For example it is preferred that the 
system include some means, controlled by the microproces 
sor means, for alerting personnel of such facility in event 
identi?cation information from an incompatible electronic 
device is received. 

In preferred embodiments of a third main aspect or facet, 
the invention is a poWer cable for use in connecting a 
particular electronic device to an electrical poWer-supply 
system in a facilityifor passage of electrical poWer from 
the system to the device. The cable includes a ?rst electrical 
connector, at one end of the cable, for connection to the 
electronic device; and a second electrical connector, at 
another end of the cable, having terminals for connection to 
the poWer-supply system. 

In addition the cable includes a memory device in one of 
the connectors. The device is interconnected With at least 
one of the terminals, for connection to the poWer-supply 
system for identifying the electronic device to the poWer 
supply system through the terminals. 
The preceding tWo paragraphs may constitute a descrip 

tion or de?nition of the third facet of the invention in its 
broadest or most general form, but again can be seen to 
resolve important prior-art problems. In particular this facet 
of the invention provides a component Whose use facilitates 
and enhances application of the insights or principles of the 
invention to the task of interconnecting electrical devices to 
poWer-supplying systems according to either or both of the 
?rst tWo aspects of the invention. 
As Will be understood, millions of such electrical devices 

already have been manufactured and exist, Without any 
associated memory chip as taught by the invention. Some of 
these preexisting devices are relatively very expensiveiso 
much so that it Would be uneconomic to discard them in 
favor of neWly manufactured devices having such an asso 
ciated chip. 

The cable of this third aspect of the invention makes the 
desired interconnection possible at only relatively minor 
expense. That expense is, namely, the cost of a cable that 
may be standard in every Way except for (l) inclusion of a 
chip Whose contained identi?cation information matches the 
poWer requirements of the device for Which it is purchased, 
and optionally also (2) some label, color-coding, cable 
imprinting or the like that identi?es the electrical device or 
devices With Which it should be used. 
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10 
In addition if desired the device-end connector of the 

cable may be con?gured for the particular device or category 
of devices, so as to preclude or deter misconnection of a 
cable for one electrical device, or device category, to some 
other device. At any rate, as With the ?rst tWo main aspects 
of the invention preferably this third facet is practiced in 
conjunction With further features to optimiZe its bene?ts. 

For example it is preferred that the memory device 
identify the electronic device for validation of compatibility 
of the electronic device With the facility. It is also preferred, 
that the memory device be in the second electrical connector, 
as this arrangement in some cases may avoid including an 
additional conductor along the length of the cable. For noW 
the memory device is best a Dallas® DS 2400, 2401 or 
2502; any later re?nementsior substantial equivalentsi 
may be equally or more desirable. As another example, it is 
preferred that the memory device be a ROM chip, and a 
tWo-pin device. 
NoW I shall turn to the special cases mentioned earlier. As 

discussed beloW, they provide ?ve additional main aspects 
of the invention, here identi?ed as the fourth through eighth 
major facets or aspects of the invention. 
The fourth aspect of the invention is someWhat related to 

the ?rst, but here involves use of a poWer adapter rather than 
a cable that might be completely passive. More speci?cally, 
in preferred embodiments of this fourth facet, the invention 
is a poWer-supply connection system for providing electrical 
poWer, from a source of electrical poWer, to operate any of 
a multiplicity of electronic devices, at least one of Which 
electronic devices has an associated poWer adapter. 

This system includes means for receiving electrical poWer 
from such a source, and means for passing electrical poWer 
to such a poWer adapter that is associated With any of such 
electronic devices. The system also includes automatic 
means for automatically accepting electronic-device identi 
?cation information for a particular device Which is associ 
ated With that particular one poWer adapter. 

These automatic accepting means are associated With the 
poWer-passing means. The accepting means accept the iden 
ti?cation information from or through any particular one of 
such poWer adapters respectively. 

Furthermore the system includes programmed digital 
electronic microprocessor means for using the identi?cation 
information to select poWer parameters, for passage of 
poWer from the poWer-receiving means and through the 
poWer-passing means to the particular one device-associated 
poWer adapter. 

Additionally, included are some means for activating the 
poWer-passing means to apply poWer therethrough to the 
particular one poWer adapter according to the poWer param 
eters. 

This aspect of the invention provides bene?ts related to 
those described earlier for the ?rst aspect. Those bene?ts are 
enhanced, hoWever, by the added advantages of a poWer 
adapter-based systemidiscussed earlier in the informal 
introduction. Of course I also prefer to use this fourth aspect 
of the invention in conjunction With certain added features 
or characteristics Which Will be clear from the further 
discussion that folloWs. 
The ?fth primary facet of the invention is related to the 

above-discussed second aspect, but once again focuses on 
use of a poWer adapter, rather than use of a cable that might 
be entirely passive. A preferred embodiment of the invention 
in its ?fth main facet is a poWer-supply connection system 
for providing electrical poWer from a source of electrical 
poWer in a facility, to operate a plurality of electronic 
devices. Each such device is one of a multiplicity of elec 
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tronic devices that have associated power adapters Which are 
compatible With the facilityi“compatible” being de?ned as 
discussed earlier. This system includes some means for 
receiving electrical poWer from such a source. 

The system also includes automatic means, including a 
plurality of connection ports, for automatically passing 
electrical poWer to a plurality of any of such compatible 
poWer adapters respectively, substantially concurrently. In 
addition the system includes some means, associated With 
the poWer-passing means, for accepting, from any particular 
one of such poWer adapters at any of the plurality of ports, 
electronic-device identi?cation information for a particular 
one device associated With that particular one poWer adapter. 

Further included are programmed digital electronic 
microprocessor means for using said identi?cation informa 
tion. These means use the identi?cation information to select 
poWer parameters, for passage of poWer from the poWer 
receiving means and through the poWer-passing means to 
each particular one poWer adapter for its associated device. 
A preferred system according to the ?fth main aspect of 

the invention also includes some means for activating the 
poWer-passing means to apply poWer therethrough. The 
poWer thereby passes to any of such compatible poWer 
adapters for the associated electronic devices, substantially 
concurrently, according to their poWer parameters respec 
tively. This aspect of the invention too has associated 
preferences Which Will optimiZe the enjoyment of its ben 
e?ts; these preferences Will become clear shortly. 
A sixth major independent facet of the invention is related 

to the third, but here again particularly focuses upon use of 
a poWer adapter. In a preferred embodiment according to this 
sixth facet, the invention itself is a poWer adapter. 

This poWer adapter is for use in connecting a particular 
electronic device to an electrical poWer-supply system in a 
facilityifor passage of electrical poWer from the system to 
the device through the adapter. The poWer adapter includes 
a ?rst electrical connector for connection to the electronic 
device, and a second electrical connector having terminals 
for connection to the poWer-supply system. 

The poWer adapter also includes some means for receiv 
ing electrical poWer at the second electrical connector and 
deriving therefrom electrical poWer in a different form. This 
reformed poWer is for provision to the electronic device at 
the ?rst electrical connector. 

Finally the poWer adapter of this sixth major independent 
facet of the invention includes a memory unit interconnected 
With at least one of the terminals, for connection to the 
poWer-supply system. This memory unit is for identifying 
the electronic device to the poWer-supply system through the 
at least one terminal. 

This poWer adapter of the sixth aspect of my invention is 
advantageous in that it enables enjoyment of the bene?ts 
described above for the fourth and ?fth aspects of the 
invention. Several preferred details of features and charac 
teristics for this sixth aspect of the invention Will appear 
from the remainder of this document. 
A seventh major independent facet of the invention is 

disclosed in my previously mentioned patent. This aspect of 
the invention addresses placement of a memory unit in the 
electronic device itself, rather than in a poWer adapter or 
cable. 

In preferred embodiments of its seventh aspect, the inven 
tion is an electronic device, for use With an electrical 
poWer-supply system. More speci?cally it is for use With an 
electrical poWer-supply system Which supplies poWer to any 
of a multiplicity of electronic devices, in response to 
received identi?cation information for each of the supplied 
devices. 
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The identi?cation information is for use in determining 

poWer parameters for each of the devices respectively. The 
electronic device includes at least one main chassis. 

This electronic device also includes identifying means for 
providing identi?cation information to the system, for iden 
tifying the device to the system. In addition the device has 
connection means for receiving poWer from the system and 
transmitting identi?cation information from the identifying 
means to the system. 
The identi?cation information identi?es the device to the 

system, through the connection means. Numerous prefer 
ences Will be seen in the folloWing discussion. 
An eighth major facet of the invention is closely related 

to the seventh aspect discussed above, but includes several 
of the associated preferences. Thus preferably the identify 
ing means include a memory unit held substantially at or 
Within the main chassis, for providing identi?cation infor 
mation to the system. 

Also preferably the identi?cation information identi?es 
the device to the system for validation of compatibility of the 
device With the system, and for establishing necessary 
poWer parameters for the device. These parameters include 
supply voltage, supply impedance, and supplied current4or 
combinations of these. 

Furthermore it is preferred that the memory unit be a 
programmed ROM chip. More speci?cally I prefer that it be 
a memory chip in the Dallas® line, ideally model DS 2400, 
2401 or 2402, or later re?nements if any, and substantial 
equivalents if any. 
The device itself is preferably for use in performing a 

useful function such as, but not limited to, computing, 
communicating, illuminating, calculating, displaying, 
examining, recording, reproducing, printing, fastening or 
controlling. It preferably includes one or more operating 
electronic memory modules used directly in and as part of 
such a useful function. 
The identifying means, hoWever, preferably include a 

memory unit that is distinct from every operating electronic 
memory module of the device. Those skilled in the art Will 
is appreciate that this is a more practical, simple and 
economical method than attempting to read the main 
memory modules of the device. Such attempts in general 
Would require poWering up the entire unitifor the purpose 
of determining Whether poWer can be supplied to the unitli 
Which appears someWhat impractical. 

In purest principle it is true that the interrogating poWer 
from the poWer-supply system might be used to poWer up a 
ROM that is also used in operation of the device for its 
useful function, if the electronic device Were speci?cally 
designed to operate thus. Such a special design, hoWever, 
Would have the draWback of tending to expose the contents 
of that ROM at the poWer connections, Which in general is 
a relatively undesirable operating characteristic for a func 
tion ROM used in an electronic device. Further speci?c 
design features in turn Would have to be included to over 
come this drawback, and the only perceptible motivation for 
doing so Would be to circumvent the foregoing statement of 
preference for a “distinct” memory unitiand corresponding 
provisions in certain of the appended claims. Hence this type 
of roundabout design may be regarded as the equivalent of 
employing a memory unit that is distinct from every oper 
ating memory module used in the useful function of the 
device. 

All of the foregoing operational principles and advantages 
of the present invention Will be more fully appreciated upon 
consideration of the folloWing detailed description, With 
reference to the appended draWings, of Which: 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of one preferred embodiment of 
a poWer-supply system according to the ?rst or second main 
facet or aspect of the invention, together With a preferred 
embodiment of one form of cable according to the third main 
aspect or facet; 

FIG. 2 is a like diagram of a system that is one preferred 
embodiment particularly according to the second main facet 
of the invention, together With several forms of cable that are 
preferred embodiments according to the third main aspect; 

FIG. 3 is an isometric or perspective draWing of a cable 
according to the third main aspect of the invention, very 
schematically shoWn ready for use in a representative mul 
tiuser facility; 

FIG. 4 is a logic-?oW diagram representing operation of 
?rmware in the FIG. 1 or FIG. 2 poWer-supply system to 
accept information from a device or device-associated 
memory chip and in response supply electricity to the 
device, if eligible; 

FIG. 5 is a digram like FIG. 1 but relating to a poWer 
adapter rather than a passive cable; 

FIG. 6 is a diagram like certain portions of FIG. 2 but 
relating to poWer adapters; and 

FIG. 7 is an isometric or perspective draWing like FIG. 3, 
but for a system that uses poWer adapters. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

As shoWn in FIG. 1, electrical poWer from a source 10 is 
provided through a poWer-supply system 20 of the 
invention, and through a cable 30 of the invention, to an 
electrical device 40. The supplied device 40 is most typically 
but not necessarily a portable electronic device. 

The supply system 20 receives poWer from the source 10 
through receiving means that generally include a pair of 
leads/terminals 11 of the source and 21 of the supply system. 
In the arrangement shoWn, terminals may be needed because 
the source 10 and supply system 20 are separate or sepa 
rately packaged; if instead the source 10 Were encompassed 
and packaged Within the system 20, then naturally the 
terminals could be omitted and the leads 11, 21 consolidated. 

Within the supply system 20 a ?rst voltage regulator 22 
takes poWer from the input leads 21 and produces at its 
outputs 221, 23 stabiliZed voltage. Voltage at one of those 
outputs 23 is applied to poWer a digital electronic micro 
processor 23 that includes or is associated With a preferably 
reprogrammable memory 25. 

Through information-accepting means that include 
terminals/leads 26 of the supply system and 34 of the 
attached cable, the microprocessor 24 also receives identi 
?cation information 33 about the device 40. The micropro 
cessor responds by developing and applying a signal 27 to 
activate and control another, controllable regulator 28 Within 
the supply system 20. (Any suitable single-line, multiline, 
digital or analog signal 27 may be used.) 

The microprocessor is programmed to develop the signal 
27 based upon use of the externally supplied information 33 
in conjunction With information stored in the 
microprocessor-associated memory 25. More speci?cally, 
the microprocessor performs these tasks in such a Way that 
the controllable regulator 28 supplies poWer at a voltage, 
current, etc. Which are appropriate to the combination of (l) 
the supplied device 40 and (2) the source 10, as Well as (3) 
a facility or other environment for Which the system 20 has 
been prepared. 
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Output poWer from the controllable regulator is impressed 

upon poWer-passing means that include output leads/ 
terminals 29 of the supply system. The poWer-passing means 
also include components of the cable 30, When connected to 
those output terminals 29, for carrying poWer 37 to the 
supplied device 40. 
The cable 30 includesiat its end proximate to the supply 

system 20ia connector 31 Whose three leads/terminals 34, 
36 are respectively con?gured to mate With the previously 
mentioned three information and poWer leads/terminals 26, 
29 of the supply system. The external con?guration of this 
near-end connector 31 accordingly should be standard for all 
types of cable 30, except thatias Will be seen shortlyi 
some types of cable 30 require only tWo connections, in 
Which case no separate information terminal need be 
included. 

For the particular type of cable 30 illustrated in FIG. 1, the 
near-end connector 31 houses a memory 32, one of Whose 
terminals is connected to the independent information 
terminal/lead 34 of the connector 31. The other terminal 35 
of the memory 32 is connected to one of the poWer 
ter'minals/ leads 36, and thereby to the mating ter'minal/ lead 
29 in the supply system 20. One mating set of terminals/ 
loads 36, 29 thus serves as a common connection for both 
the information-accepting and poWer-supplying function of 
the system and cable. 

Through these means the memory 32 in the near-end cable 
connector 31 supplies the previously mentioned external 
information 33. The information is transmitted by passage of 
electrical signals via the information terminals/leads 34, 26 
(and one set of poWer terminals/leads 36, 29) to the micro 
processor 24. 

Within the near-end connector 31 typically there is an 
internal housing that contains the memory 32. The gross 
physical form of this internal housingiand thus of the 
interior as Well as the exterior of the near-end connector may 
be substantially standard. 
The information held Within the memory, hoWever, is 

speci?c to the device 40 Which poWer is to be supplied, or 
at least to a category of such devices. The memory 32 may 

be a ROM, PROM (one-time-Writable ROM), EPROM, 
EEPROM, RAM etc. Whichever may be best suited for the 
logistics of preparing a number of memory units 32 to 
represent some class or category of electronic devices 40 to 
supply systems 20. 

In the marketplace, as Will be understood, some devices 
40 are vastly more numerous than others. Hence some types 
of memories 324depending on relative economy of scale 
etc. may be preferable for some devices 40, and other very 
different types may be preferable for other devices 40. 

Issuing from the near-end connector 31 is the cable 30 
proper, Which is to say tWo elongated poWer-carrying leads 
36 terminating in a far-end connector 30 With tWo poWer 
carrying terminals 39. This far-end connector 30 and its 
terminalsilike the information held in the memory 32, 
generally speakingiare speci?c to devices 40 of a particu 
lar type (or category of types), to Which poWer is to be 
supplied; accordingly the connector 38 and terminal 39 can 
be con?gured or shape-encoded to permit connection only 
With devices 40 of the intended mating type or category. 
As evaluated from the perspective of the supplied device 

40, the entire poWer-supply system 20 and cable 30 engage 
and function as if they Were a completely dedicated or 
speci?c supply arrangement for the particular device 40. 
Accordingly the operating components (not shoWn) of the 
device 40 are simply connected4or remain connectediin 
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conventional fashion, Without need for any special provi 
sions on account of the poWer-supply system 20 and cable 
30, to poWer-input leads 41 Within the device 40. 

The FIG. 1 embodiment is advantageous for (1) its 
relative economy, in that placement of the memory 32 in the 
near-end connector 31 obviates need for running the third 
lead 34 the length of the cable; (2) its relative simplicity in 
that the memory 32 has its oWn terminal/lead 34 separate 
from the poWer terminals/leads 36 and so requires no added 
measures for protecting the memory 32 against or extracting 
its information signal 33 from the poWer 37; and (3) the 
absence of any requirement for retro?tting the supplied 
device 40 With internal memory to supply the needed 
identi?cation information 33. 
On the other hand, this embodiment has cost drawbacks 

in that (l) the third terminal 34 introduces some added cost, 
(2) elements in bothirather than only one4of the connec 
tors 31, 38 must be speci?c to the supplied device 40, and 
(3) for a neW supplied device 40, building the cable 30 With 
provision for a memory unit 32, and associating the correct 
memory unit 32 With each cable 30, is more expensive than 
building the memory-unit 32 function directly into the neW 
device 40 as part of its manufacture. People skilled in this 
?eld Will understand that these recited advantages and 
drawbacks are simply tradeolfs to be managed in the usual 
engineering fashion for each subgrouping of supply systems 
20, cables 30 and devices 40 in the marketplace. 

The FIG. 2 system is capable of serving only a single 
device as in FIG. liand also is capable of supplying poWer 
to numerous devices 1408*140Z, When present, concur 
rently. As symboliZed in FIG. 2 by absence of cables and 
supplied devices at some representative ports b, c, k, the 
system can operate properly With cables and devices 
attached at all, any, or none of its ports aiz. 

The source 110, ?rst regulator 122 and microprocessor 
associated memory 125, and each of numerous three 
terminal ports aiz are generally similar to the corresponding 
elements 10, 22, 25 and 26/29 of FIG. 1. A controllable 
multiport regulator 128 for use in the FIG. 2 system might 
also be simply an aggregation of individual regulators 28 
(FIG. 1), each With its oWn separate control path (I.e. lead, 
Wire pair, bus etc.) 27 from the microprocessor. 

In the interest of economy, hoWever, the regulator 128 
instead may preferably be constructed to use as many as 
possible of its components in common for the ports aiz. For 
example the microprocessor may have a single 
identi?cation-information-accepting path 126 from the regu 
lator 128, and a single control path 127 to the regulator 128. 

In this latter case an electrical bus system Within the 
regulator 128 may route identi?cation information from the 
individual ports aiz (for instance, from any of the individual 
information terminals 1268*126Z) to the microprocessor’s 
single information path 126. Such a bus system also may 
route activation and poWer-speci?cation signals from the 
microprocessor’s single control path 127 to individual mod 
ules (not illustrated), Within the regulator 128, feeding the 
individual poWer terminals 1298*129Z. 
As those skilled in the art of electronic design Will 

understand, such a bus-controllable arrangement requires a 
conventional addressing subsystem, guided by the micro 
processor 124 to direct the passage of information and 
control signals (and if desired even poWer) along common 
bus elements in an orderly, mutually noninterfering Way. 
Accordingly the microprocessor 124 programing in the FIG. 
2 system, While encompassing the basic functions of the 
processor 24 in the elemental FIG. 1 system, also includes 
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timesharing and addressing provisions necessary to such 
orderly interfacing With the controllable regulator. 

Each of the FIG. 2 ports aiz is a three-terminal set, to 
accommodate three-terminal cable types including the cable 
30 (FIG. 1). For reference purposes this is illustrated at port 
y of FIG. 2, Where the cable 130y and supplied device 140y 
are identical to the cable 30 and device 40 in FIG. 1. 

Some manufacturers of cables and/or devices, hoWever, 
may prefer to practice forms of my invention in Which only 
tWo connections are made betWeen the cable and supply 
system. In such forms of the invention, identi?cation infor 
mation from a memory 143a, 132j Within the supplied 
device 140a or cable 130j is read into the microprocessor 
124 via the poWer leads 129a, 129jiusing various provi 
sions that Will be discussed later in this document. 
As Will be understood such information is accepted by the 

processor 124 While no poWer is standing on the poWer leads 
129a, 129j; and after supply of poWer along those leads 
129a, 129j is initiated, no further information transfer is 
needed. Therefore no special provision is needed for con 
current sharing of those poWer leads by information and 
poWer. 
What is needed in some systems, hoWever, is protection 

of the memory 143a, 132j against the voltage at Which 
poWer is provided to the supplied device 140a, 140j. 
Whether any given system requires such protection may 
depend on the magnitude and polarity, and possibly 
Waveform, of the voltage. 

Thus typical memory devices 143a, 132j are intrinsically 
capable of standing o?‘iand in some commercial packages 
may be provided With internal guarding againstirelatively 
modest supplied voltage, as for example 13 Vdc. Such 
devices may be damaged upon application of typical battery 
recharger input voltages such as for example 110 to 240 Vac. 

In this family of cables and supplied devices according to 
the invention, each memory 143a, 132j is speci?cally 
associatediby de?nition, for present purposesiWith a 
knoWn voltage speci?cation. It is therefore straightforWard 
to determine for each manufacturing project Whether a 
discrete guard element 149a, 136j' need be interposed to 
protect the respective memory chip 143a, 132j. 
The supplied device 140a illustrated at the ?rst port a of 

the FIG. 2 supply system is taken to be a device of neW 
manufacture With a built-in memory 143a, according to the 
invention. In such situations, incorporating provision for the 
memory 143a into initial manufacture of the device 140a is 
especially inexpensive; likeWise incorporating provision for 
a voltage-guarding component 149a, if needed, is inexpen 
sive. 

Incorporating such manufacturing provisions is cost 
effective; in particular they enable use of the most 
economical and simplest possible cable 130aicompletely 
passive and With only tWo conductors 136a. Incorporation of 
such provisions is even more attractive for a loW-voltage 
device in Which the guard element 149a may be omitted. 
On the other hand, as illustrated at the last port Z in FIG. 

2, also Within the scope of my invention is building of a 
memory unit 1432 into a neWly manufactured device 1402, 
and interconnection of the device 1402 With the supply 
system 120 through a three-Wire connector 144Z*139Z and 
cable 1302. This con?guration may be reasonably 
economical, particularly eg for a device 1402 Which oper 
ates on relatively high voltage and for Which a relatively 
short cable 1302 is adequate. 
The supplied device 140j illustrated at the second occu 

pied port j, by contrast, is taken to be an already-existing 
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deviceilacking a built-in identi?cation-information 
memory according to the invention. To obtain economies 
associated With having to make only one connector 138j 
speci?c to the supplied device 140j, the memory 132j With 
its device-speci?c contents is housed Within the far-end 
connector 138jithat is to say, the connector Which must be 
mechanically con?gured to mate With the device connector 
141j anyWay. 

To obtain further economies associated With a tWo 
conductor cable 130j, the memory 132j is connected across 
the poWer leads/terminals 136j/139j. This connection point 
is just across the supplied-device poWer-input connector 
139j/141j from the port-a position (Within the supplied 
device 140j) just discussed, and so is electrically 
equivalentibut confers the major economy of avoiding a 
retro?t of the supplied device 140. 
As in the port-a system, Within the general port-j con 

?guration the memory 132j should be protected 136j' against 
the poWer applied to the poWer terminals/ leads 136j/139j for 
relatively high-voltage devices 140j. For economy’s sake 
such protection may be better omitted for relatively loW 
voltage devices. 

In event the tWo-conductor con?gurations illustrated at 
ports a and j are regarded as sufficiently attractive (for their 
particular simplicities and economies) to become standard, 
then all the ports a*Z may be made two-terminal ports by 
elimination of the terminals 1268*126Z*21S may the analo 
gous port in the FIG. 1 system by omission of the separate 
information terminal 26. In that event the necessary 
information-signal connections may be made, before appli 
cation of poWer, through the poWer ports 1298*129Z, 129 as 
Will be described shortly. 

The cable 130j shoWn at the second occupied port j in 
FIG. 2 is also represented mechanically in FIG. 3, but With 
someWhat schematic representations of a facility, some 
supply-system elements, the supplied device 140j, and inter 
connections. This draWing includes conventional passenger 
accommodating provisions 90 of an aircraft, a conventional 
or other electricity-using device 140j such as a so-called 
“notebook” computer ready for use Within such a mobile 
facility, and tWo representative conveniently located ports 
126j/129j, 126k/129k ofa supply system. 

Other FIG. 2 elements such as the poWer source 110, ?rst 
regulator 122, processor 124 and associated memory 125, 
and most internal parts of the multiport regulator 128 may be 
centrally located With respect to the aircraft or other facility, 
and are not shoWn in FIG. 3. Wiring connections from the 
centrally disposed multiport regulator 128 to the individual 
user sites and corresponding ports 126j/129j, 126k/129k etc. 
are distributed throughout the passenger accommodations, 
but most typicallyifor reasons of esthetics, safety, and 
equipment protectionialong paths that are concealed, and 
also not shoWn in FIG. 3. 

In FIG. 3 as in FIG. 2 the near-end connector 131j is 
shoWn as a tWo-terminal unit, but ready for engagement 95 
With the three-terminal port 126j/129j of the supply system. 
The near-end connector housing 131j nevertheless is advan 
tageously con?gured for mating 95 of its tWo terminals 136j 
With exclusively the tWo poWer terminals 129j of the supply 
system port. 
As Will be explained later, the tWo-terminal connector 

131j may be engaged in either of tWo opposite orientations 
With the port terminals 129j. The far-end connector 138j and 
particularly its terminals 139j are mechanically 
con?guredias symboliZed by a triangular-section element 
(FIG. 3)ifor engagement 96 With, exclusively, poWer-input 
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18 
terminals 141j of a device 140j Whose poWer speci?cations 
are represented by the memory inside the housing 138j. 

Since the memory 132j (FIG. 2) is not actually visible 
Within the far-end connector 138j as draWn in FIG. 3, the 
physical elements Which do appear in this draWing may be 
taken equally Well as representing the port-a (FIG. 2) 
tWo-conductor con?gurationiWith memory 143a built into 
the supplied device 140a. By visualiZing the connector 131j 
as having one additional terminal or pin, the reader Will also 
?nd FIG. 3 to be generally representative of the three 
terminal con?guration illustrated at ports r, y and Z, and in 
FIG. 1. 
One con?guration, at the last port Z in FIG. 2, has already 

been introduced that represents a three-Wire form of a device 
With built-in memory 143Z, conceptually related to a corre 
sponding tWo-Wire form at the ?rst port a. Analogously 
illustrated at the third occupied port r is a three-Wire form of 
a cable con?guration for a device Without built-in memory. 

In this port-r con?guration, identi?cation information is 
supplied from a memory 132r housed in the far-end con 
nector 138r. This port-r three-Wire cable con?guration is 
conceptually related to the corresponding tWo-Wire form, 
just discussed, at the second occupied port j. 

The three-Wire con?guration shoWn at the third occupied 
port r is advantageous in that no voltage-guard element is 
needed, and may be especially desirable for some high 
voltage devicesiparticularly devices needing only rela 
tively short cables. Thus these advantages are analogous, in 
relation to the related tWo-Wire con?guration at the second 
occupied port j, to those offered by the three-Wire built-in 
con?guration at port Z, in relation to the tWo-Wire built-in 
con?guration at port a. 

Still another form (not illustrated) of my invention is a 
con?guration With the memory housed in the near-end cable 
connectorias at port y, and as in FIG. libut connected 
across the poWer leads as at the ?rst tWo occupied ports a, 
j of FIG. 2. For relatively high-voltage systems, that con 
?guration may require guarding as 15 149a, 136j' in FIG. 2. 

Although that con?guration is Within the scope of my 
invention, I regard it as relatively undesirable because it 
incurs the added costs of making both connectors device 
speci?c, but Without greatly redeeming itself by saving the 
cost of a third Wire along the full cable lengthisince there 
is no third Wire beyond the near-end connector. Nonetheless 
the con?guration under discussion does have some bene?t in 
that the near-end connector need have only tWo terminals 
rather than three (as at port y in FIG. 2). 
NoW in operation With respect to each generaliZed port 

“a” of the multiple ports a*Z of a multiport form of my 
invention, the microprocessor 124 initially is quiescent 50 
(FIG. 4) With respect to poWer application at poWer termi 
nals of that port niWaiting for a connection at that port n. 
This initial condition of quiescence, hoWever, is relatively 
active in terms of logical functions of the microprocessor, as 
that unit is programmed to circulate continuously through a 
connection-monitoring loop 50*54. 
More speci?cally, the processor may check at intervals in 

the range of, for example, once each ?ve seconds to several 
times each second for each of several possible connections 
to a memory 32, 132, 143. Thus in sequence the processor 
24, 124 may: 

attempt 51 to ?nd a memory connected to its data line 26, 
126; then failing that 

attempt 52 to ?nd a memory connected With one arbitrary 
selected (“forward”) polarity across the poWer termi 
nals 29, 129; and then failing that 
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attempt 53 to ?nd a memory connected With an opposite 
(“reverse”) polarityibut across the same power ter 
minals 29, 129. 

Still failing this last possibility, With respect to port n the 
system returns 54 to begin the process again. The system 
may be programmed, hoWever, to digress (not shoWn)iat 
any point in the processifrom servicing of any particular 
port n to monitoring or other steps With respect to the other 
ports. 

In event any of the tests 51*53 is positive, the system 
proceeds to read 55*57 the present memory 32, 132, 143 in 
its respective orientation. People skilled in this ?eld Will 
understand that as a practical matter, depending upon the 
protocol established for the memory units by their 
manufacturer(s), there may be no physical distinction 
betWeen the steps of testing 51*53 for a connection and the 
steps 55*57 of reading signals from the memory unit; hence 
in this particular regard the diagram in some practical cases 
may be regarded as partially conceptual. 

In any event the system proceeds 58 to the next ?rmWare 
module 60*68, in Which acceptability of the presented 
device 40, 140 is determined. To this end the processor ?rst 
receives 60 to the identi?cation information into a suitable 
intermediate storage point Within the processor 24, 124 and 
then advances 61 to the step of seeking 62 some matching 
entry in a lookup table that is held in the processor 
associated memory 25, 125. 

If the processor fails to ?nd 64 any such matching entry, 
then its sequence branches 65 to return 67 to the quiescent 
state. Along the Wayiif the system designers have chosen 
the option indicated in the draWingithe processor sounds 
and/or displays 66, to the local user and/or to centraliZed 
operators of the facility 90, an indication that an unaccept 
able connection has been presented to the supply system. 

Such an unacceptable connection may represent a device 
40, 140 Which has been disquali?ed from use in the par 
ticular facility, or has not been submitted for preapproval, for 
use in the particular facility 90, or Which is simply a foreign 
memory unit not carrying any valid device-identifying code. 
Alternatively such a connection may represent a paperclip or 
like metal object such as might be inserted by a small 
child4or even a deliberate bogus connection such as a 
jumper Wire or screWdriver, as may be presented to the 
system from time to time by a prankster or vandal. 

For a multiuser facility the optional design feature of a 
central alarm may be particularly appropriate to enable 
aircraft cabin attendants, for example, to deter any misuse of 
the system. In a private context, on the other hand, no alarm 
may be needed as each user Will understand if poWer is not 
provided that the system has detected some incompatibility. 

It Will be understood that merely for de?niteness and 
simplicity has FIG. 4 been draWn as representing a system 
in Which disquali?ed devices 40, 140 are simply not 
included in the lookup table. For at least some practical 
commercial systems it may be preferred to include disquali 
?ed devices 40, 140ibut ?agged as disquali?ed, so that the 
system alarm 66 can indicate, for the information of the 
prospective user or system operators, a distinction betWeen 
presentation of a device that is disquali?ed and one that is 
unrecognized. In some instances the user or operators may 
Wish to take suitable remedial action, based upon such 
information. 
On the other hand, if the processor is able to ?nd 64 in the 

lookup table 25, 125 a matching entry, then the system 
instead proceeds 68 to another procedural module 70*73; 
supplying suitable poWer to the presented device 40, 140. 
This process includes ?rst selecting 70 suitable poWer 
speci?cations. 
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Again as a practical matter this selection step may be 

physically unitary With ?nding 64, 68 the submitted identi 
?cation in the lookup table. In particular, as mentioned 
earlier the identi?cation information 33 may itself include or 
consist of all necessary poWer speci?cations, so that the need 
for a lookup table may be obviated or reduced and the 
“selection” step 70 may simply consist of readingiand 
perhaps reformattingithe information from the external 
memory 32, 132, 143. 

In any case, once the speci?cations are selected the 
system goes on 71 to apply 72 them to activate the control 
lable regulator 28, 128 through the pertinent port n, and then 
go on to module 80?86 relating to eventual disconnection of 
the supplied device 40, 140. In the latter module the system 
repetitively cycles 80*83 through testing 82 for 
disconnection, and failing that test then repeating the same 
test at frequent intervals such as, for instance, once or tWice 
per second but When the test 82 is met, the system branches 
84 to deactivate the regulator 28, 128 With respect to port n 
(Which is to say, disconnect the poWer at that port), and then 
reset 86 to the initial quiescent state 50 for that port n. 
Where a poWer-adapter-based system is substituted for a 

passive-cable-based system, With reference to a single user 
station, the FIG. 1 schematic may instead appear generally 
as shoWn in FIG. 4. FIG. 1 elements that are different from 
those in FIG. 1 but serve very generally analogous functions 
are shoWn With callouts that differ only by the insertion of 
a pre?x “2”. 
As to identi?cation of the device 240 (by Way of its poWer 

adapter 231) to the system 220, the operation is closely 
analogous. As explained earlier, hoWever, the overall system 
noW has the bene?ts of operating With standard voltage at 
the terminals 226, 229 regardless of the type of device 240 
that is presentiand also, because a. c. voltage is in use, With 
more-economical poWer transmission to the user station. 

Analogously, the FIG. 2 schematic for multiple user 
stations may instead, for a poWer-adapter-based system, 
appear generally as shoWn in FIG. 5. Here the pre?x is “3” 
instead of “2”. Once again, the identi?cation procedure is 
generally as before, but the overall multiple-user system 
noW has the bene?ts of a single common, standard a. c. 
voltage for all users. 
The system is advantageously programmed to monitor 

current draWn at each port in use, and compare the current 
draWn With the current-speci?cations portion of poWer 
speci?cations found earlier. The system is also advanta 
geously programmed to deactivate the controlled regulator 
28, 128 With respect to any port at Which a poWer overload 
arises When or after poWer supply is initiated at that port. Of 
course an overload may be de?ned With respect to criteria 
for a facility 90, in addition to criteria selected as part of 
poWer speci?cations for a device 40, 140. 
Some system designers may prefer to structure the supply 

system 20, 120 so that in use of tWo-terminal cables 30, 130 
the contents of the memory 32, 132, 143 remain accessible 
to the processor 24, 124 even after poWer is supplied to the 
device 40, 140. Such operation is readily possible, though 
more costly, through conventional multiplexing of the iden 
ti?cation data onto the poWer lines 29/36, 129/136. 
The invention is readily implemented in ?rmWare of a 

dedicated microprocessor Within a supply-system apparatus 
housing 20, 120. Alternatively, hoWever, and particularly for 
relatively large facilities such as a laboratory complex, hotel, 
convention center, ship, or large aircraft, the necessary 
programming and some of the connections according to my 
invention may instead be provided as softWare and con 
trolled ports of a general-purpose computeriand thus inte 



US RE39,036 E 
21 

grated into the overall operational systems of the facility, 
thereby expediting any desired updating of the 
identi?cation-information database 125, as Well as customi 
Zation of the poWer-supplying system to protocols, 
organization, security, hierarchies etc. of the facility. 

Thus in some types of multiuser facilities the micropro 
cessor 124 may be provided additional information about 
relevant facility status. In aircraft, for instance, Which pro 
vide a passenger-amenities pod at each seat the availability 
of poWer through supply systems according to my invention 
may be conditioned upon use or nonuse of other elements of 
the pod. For example the system may, to promote safety, 
refuse poWer to a port 129/126 until some deployment of the 
pod itself is detected; or, to limit poWer at each seat, refuse 
poWer if a video display associated With the pod is also or 
already in use. 
Some systems according to my invention, for marketing 

or other purposes, may be made facility-speci?c in different 
Ways. For example, the device-speci?c memory unit 32, 
132, 143 may be usable only in aircraft of a particular airline 
e.g., perhaps one Which mails a cable 30, 130 Without charge 
to each preferred passenger or prospect. 
As to types of memory unit 32, 132, 143 for use in the 

cable 30, adapter 230, 330 or device 140a, 1402, 340, as 
suggested earlier I prefer a ROM such as the Dallas® DS 
2400 or 2401 (chips in tWo different voltage options 
respectively) for supplied devices 40 etc. Whose poWer 
speci?cations are very common. I prefer to use ROMs for 
such supplied devices 40 etc. because ROMs are the least 
expensive memory units for high-volume applications. 

For devices 40 etc. Whose poWer speci?cations are much 
less common, I prefer to use a PROM. One suitable com 
mercially available unit is the Dallas® DS 2502, Which 
actually is a hybridihaving one kilobyte of one-time 
Writable memory space or PROM in addition to the same 
ROM used in the DS 2401. 
Use of such a programmable memory unit carries the 

bene?t is of reducing inventory, as the unitiand even an 
otherWise-?nished cable 30ican be programmed at a Ware 
house or even retail store, after preliminary distribution, to 
accommodate a considerable variety of supplied devices 40 
etc. 

An alternative for special applications is a more-poWerful 
electronic device such as a RAM, or even a microprocessor 
programmed to represent or simulate a simpler memory chip 
(and note the earlier comment about equivalence to a distinct 
memory unit). For example a central or other processor (not 
shoWn) in a portable computer or other supplied device 
140a, 1402 may be programmed (and if need be provided 
With a small continuous poWer supply) to serve the functions 
of the memory unit 143a, 1432. 

All such variations are Within the scope of my invention. 
As Will be understood, the foregoing disclosure is intended 
to be merely exemplary, not to limit the scope of the 
invention Which is to be determined from the appended 
claims. 

I claim: 
1. A poWer-supply connection system for providing elec 

trical poWer, from a source of electrical poWer, to operate 
any of a multiplicity of electronic devices, at least one of 
Which electronic devices has an associated poWer adapter; 
and said system comprising: 
means for receiving electrical poWer from such a source; 
means for passing electrical poWer to such a poWer 

adapter that is associated With any of such electronic 
devices; 

automatic means, associated With said poWer-passing 
means, for automatically accepting, from or through 
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any particular one of such poWer adapters respectively, 
electronic-device identi?cation information for a par 
ticular device Which is associated With that particular 
one poWer adapter; 

programmed digital electronic microprocessor means for 
using said identi?cation information to select poWer 
parameters, for passage of poWer from the poWer 
receiving means and through the poWer-passing means 
to said particular one device-associated poWer adapter; 
and 

means for activating the poWer-passing means to apply 
poWer therethrough to said particular one poWer 
adapter according to the poWer parameters. 

2. The system of claim 1, for use With at least one 
electronic device Whose associated poWer adapter holds a 
memory unit for identifying the device to the system; and 
Wherein: 

the information-accepting means receive the identi?ca 
tion information from such memory unit held by such 
poWer adapter. 

3. The system of claim 2, Wherein: 
said poWer-passing means pass a. c. poWer to such poWer 

adapter. 
4. The system of claim 1, for use in conjunction With any 

of a multiplicity of poWer adapters that are respectively 
associated With such electronic devices of the multiplicity: 

further comprising at least one electrical poWer-adapter 
receptacle, With terminal con?guration that is standard 
for connection to any of such multiplicity of poWer 
adapters, the at least one poWer-adapted receptacle 
comprising terminals that serve as part of the poWer 
passing and information-accepting means; and 

Wherein the information-accepting means of the poWer 
adapter receptacle receive the identi?cation informa 
tion from such poWer adapter and associated electronic 
device. 

5. The system of claim 4, Wherein: 
the terminals serving as part of the information-accepting 

means are the identical terminals that serve as part of 
the poWer-passing means. 

6. The system of claim 1, further comprising: 
a tabulation of identi?cation information With corre 

sponding poWer parameters, for each of a multiplicity 
of electronic devices, held in association With the 
microprocessor means. 

7. The system of claim 6, Wherein: 
for a class of electronic devices that are not acceptable for 

use With or Whose identi?cation information is not 
recogniZed by the system, the tabulation comprises 
corresponding poWer parameters that encompass pass 
ing no poWer to any device of said class of electronic 
devices. 

8. The system of claim 7, particularly for use in environ 
ments sensitive to inadequately controlled electromagnetic 
radiation emissions; and Wherein: 

said class of electronic devices that are not acceptable for 
use With, or Whose identi?cation information is not 
recogniZed by, the system comprise electronic devices 
that produce electromagnetic-radiation emissions that 
are inadequately controlled. 

9. The system of claim 1, further comprising: 
said source of electrical poWer. 
10. The system of claim 1, for use in conjunction With at 

least one of such electronic devices, of the multiplicity, 
Which substantially contains its associated poWer adapter, 
and Wherein: 
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the poWer-passing and information-accepting means com 
prise an electrical cable having a termination that is 
standard for connection to any of such poWer adapters 
of the multiplicity. 

11. The system of claim 1, Wherein: 
the parameters for each of such devices comprise at least 

one parameter selected from the group consisting of 
supply voltage, supply impedance, and supplied cur 
rent. 

12. The system of claim 1, Wherein: 
the parameters for each of such devices comprise at least 

supply voltage and supplied current. 
13. The system of claim 1, Wherein: 
the identi?cation information itself comprises at least one 

of the poWer parameters. 
14. The system of claim 1, Wherein: 
the identi?cation information itself comprises the poWer 

parameters. 
15. A poWer-supply connection system for providing 

electrical poWer from a source of electrical poWer in a 
facility, to operate a plurality of electronic devices, each 
such device being one of a multiplicity of electronic devices 
that have associated poWer adapters Which are compatible 
With the facility; said system comprising: 

means for receiving electrical poWer from such a source; 

automatic means, including a plurality of connection 
ports, for automatically passing electrical poWer to a 
plurality of any of such compatible poWer adapters 
respectively, substantially concurrently; 

means, associated With said poWer-passing means, for 
accepting, from any particular one of such poWer 
adapters at any of the plurality of ports, electronic 
device identi?cation information for a particular one 
device associated With that particular one poWer 
adapter; 

programmed digital electronic microprocessor means for 
using said identi?cation information to select poWer 
parameters, for passage of poWer from the poWer 
receiving means and through the poWer-passing means 
to each particular one poWer adapter for its associated 
device; and 

means for activating the poWer-passing means to apply 
poWer therethrough to any of such compatible poWer 
adapters for the associated electronic devices, substan 
tially concurrently, according to their poWer parameters 
respectively. 

16. The system of claim 15, for use With at least one such 
electronic device Whose associated poWer adapter holds an 
electronic memory unit; and Wherein: 

the information-accepting means receive the identi?ca 
tion information from such electronic memory unit held 
by such associated poWer adapter. 

17. A poWer adapter for use in connecting a particular 
electronic device to an electrical poWer-supply system in a 
facility, for passage of electrical poWer from the system to 
the device through the adapter; said poWer adapter compris 
ing: 

a ?rst electrical connector for connection to the electronic 

device; 
a second electrical connector having terminals for con 

nection to the poWer-supply system; 
means for receiving electrical poWer at the second elec 

trical connector and deriving therefrom electrical 
poWer in a different form for provision to the electronic 
device at the ?rst electrical connector; and a memory 
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unit interconnected With at least one of the terminals for 
connection to the poWer-supply system, for identifying 
the electronic device to the poWer-supply system 
through said at least one terminal. 

18. The poWer adapter of claim 17, Wherein: 
the memory unit identi?es the electronic device for vali 

dation of compatibility of the electronic device With the 
facility. 

19. The poWer adapter of claim 17, Wherein: 
the memory unit is in the second electrical connector. 
20. The poWer adapter of claim 17, Wherein: 
the memory unit is a memory chip selected from the group 

consisting of the Dallas® memory chips model DS 
2400, 2401 and 2502 and later re?nements if any, and 
substantial equivalents thereof if any. 

21. The poWer adapter of claim 17, Wherein: 
the memory unit is a programmed ROM chip. 
22. An electronic device for use With an electrical poWer 

supply system Which supplies poWer to any of a multiplicity 
of electronic devices, in response to received identi?cation 
information for each of the supplied devices, said identi? 
cation information being for use in determining poWer 
parameters for each of the devices respectively; said elec 
tronic device comprising: 

at least one main chassis; 

identifying means for providing identi?cation information 
to the system, for identifying the device to the system; 
and 

connection means for receiving poWer from the system 
and transmitting identi?cation information from the 
identifying means to the system; 

Wherein the identi?cation information identi?es the 
device to the system, through the connection means. 

23. The electronic device of claim 22, Wherein: 

the identifying means identify the electronic device for 
validation of compatibility of the electronic device With 
the system. 

24. The electronic device of claim 22, Wherein: 
the identifying means comprise a memory unit held 

substantially at or Within the main chassis. 
25. The electronic device of claim 24, Wherein: 
the identifying means comprise a memory unit held 

adjacent to the main chassis. 
26. The electronic device of claim 25, Wherein: 
the memory unit is held in a poWer adapter adjacent to the 

main chassis. 
27. The electronic device of claim 26, Wherein: 
the poWer adapter receives a. c. electrical poWer from the 

system and derives, from said a. c. poWer, electrical 
poWer in a modi?ed form for operating the device. 

28. The electronic device of claim 22, Wherein: 
said identi?cation information identi?es the device to the 

system adequately for establishing necessary poWer 
parameters for the device. 

29. The electronic device of claim 28, Wherein: 
said parameters comprise at least one parameter selected 

from the group consisting of supply voltage, supply 
impedance, and supplied current. 

30. The electronic device of claim 28, Wherein: 
the parameters comprise at least supply voltage and 

supplied current. 
31. The electronic device of claim 28, Wherein: 
the identi?cation information itself comprises at least one 

of the poWer parameters. 






