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(57) ABSTRACT 

Method and apparatus are described for outputting data from 
a device, such as a portable keyboard, directly to a keyboard 
interface 40 of a destination computer 42. The device may 
be detached from the computer and operate remotely 
therefrom, in an “active mode” Wherein keystroke data is 
stored in internal memory thereof, for subsequent transfer to 
the destination computer. Alternatively, the device may be 
attached to the computer and function in a “bypass mode” 
(or in a keyboard emulation routine of the active mode) as 
a standard input keyboard therefor. The destination com 
puter 42 may be a personal computer or a terminal of a 
mainframe computer. The internal circuitry of the device 
includes a programmable processor 28, a program memory 
30, a Working memory 32, an input sWitch device 34, a 
display 36 and an output interface 38. A bypass sWitch 
device 24 permits the device to operate in the bypass mode. 
A resident program stored in program memory 30 controls 
input, editing, translation and output of data. The processor 
28 performs all control and data processing functions. The 
Working memory 32 provides scratchpad and data memory 
required to execute the program steps, and storage for 
keystroke ?les input in the transfer mode. The device may 
record a sequence of keystrokes for subsequent output to the 
destination computer in the event that faulty operation of the 
destination computer prevents reception and/or storage of 
the same, thus providing fault-tolerant data transfer. The 
output interface 38 communicates data and provides hand 
shaking to the keyboard interface 40 of the destination 
computer 42. 

REEXAMINATION RESULTS 

The questions raised in reexamination request No. 09/004, 
214 ?led Apr. 10, 1996, have been considered and the results 
thereof are re?ected in this reissue patent Which constitutes 
the reexamination certi?cate required by 35 U.S.C. 307 as 
provided in 37 CFR 1.570(e). 

39 Claims, 7 Drawing Sheets 
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FIG. 4 
SAMPLE DOCUMENT AS STORED IN MEMORY BY WP1 
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PORTABLE DATA STORAGE AND EDITING 
DEVICE 

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. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to methods and apparatus of 
data storage and transfer, and more particularly to devices 
and processes for input of data from remote locations and for 
later transfer of the data to a destination computer. 

There is a long felt need in the business, industrial and 
scienti?c communities for a method and apparatus providing 
an ability to record thoughts and data in remote locations. 
Recent electronic advances have made possible a Wide 
variety of devices Which attempt to meet this need. Portable 
computers, laptop computers and portable dedicated data 
logging devices are noW commonly found in all areas of our 
society. Input methods range from keyboard and bar code 
scanner entry to voice and optical character recognition 
systems. 
An important aspect of these devices is their ability to 

transfer the information stored therein to other devices. 
These other devices, such as desktop computers and main 
frame computers, for example, often have a greater ability of 
analyzing, displaying, or disseminating data, When com 
pared to the remote devices. Publishing houses, for example, 
have extremely poWerful text editing and formatting com 
puters With capabilities far beyond those of any portable 
computer. Data transfer has, accordingly, become extremely 
important and has given rise to an entire industry of 
consultants, designers and manufacturers. 

2. Prior Art 

Many techniques have been devised to effect the transfer 
of stored data betWeen devices. Serial and parallel transfer 
protocols, diskettes and other removable media, advanced 
communications softWare and complex communications 
devices make data transfer possible. In feW circumstances, 
hoWever, is data transfer both truly convenient and economi 
cal. 

Laptop computers are a recent and effective approach to 
solving the problem of remote entry of textual and numerical 
data. These computers are light in Weight and similar in 
function to standard of?ce computers, and generally possess 
?oppy disk drives and a Wide variety of communications 
ports as standard features. 

Data transfer betWeen such a laptop computer and a 
personal computer is sometimes attempted by copying data 
onto a ?oppy diskette of the laptop computer and moving the 
diskette to the desktop computer. Often, hoWever, the dis 
kette drives of laptop and desktop computers are not com 
patible due to differences in the data format or type of disks. 
Thus, data transfer via ?oppy diskette does not provide a 
truly effective method of data transfer from a remote data 
entry device to a computer having a data storage bank. 

Similarly, direct transfer of data via cables requires that 
communications ports of the correct type are present on both 
the laptop and desktop computers. Cable transfer also 
requires installation of communications softWare on both 
computers, and a cable to connect the ports of both com 
puters With the correct pin-to-pin con?guration. Use of 
additional cable devices such as gender changes and pinout 
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2 
changers is also often required to match these ports. Existing 
communications softWare often changes the format of a data 
?le and delivers it to a remote subdirectory. To use the 
transferred ?le, it must ?rst be copied to the data directory 
for the application and erased from the remote subdirectory. 
The data must then be imported into the applications pro 
gram. In the case of spreadsheets and database management 
programs, the data must also be parsed. 

Cable transfer requires access to the expansion slots of the 
destination computer. These expansion slots are generally 
located on the back of the destination computer. Such an 
arrangement often requires considerable manual dexterity, 
such as reaching or lifting, to gain access to the port. This is 
a danger to expensive equipment and inconvenient for 
valuable personnel. Thus, direct or cable data transfer is 
inef?cient, time consumptive, and frequently difficult to 
achieve. 

In summary, existing techniques for data transfer betWeen 
laptop computers and desktop computers require the user to 
provide compatible diskette drives, communications 
softWare, ?le translation softWare, cabling or other devices. 
These techniques also require that the user have a consid 
erable understanding of the directory and ?le structures of 
the laptop and the desktop computer as Well as an ability to 
access the back and perhaps even the interior of the desktop 
computer. 

Data transfer betWeen laptop computers and mini or 
mainframe computers is yet more difficult than the transfer 
described above. Operating systems, ?le structures, diskette 
drives and communications protocols are less compatible for 
such computers than for transfers betWeen laptop computers 
and desktop computers. The transfer thus often requires 
additional hardWare and softWare, Which is generally expen 
sive due to the Wide variety of mini and mainframe com 
puters and the correspondingly loWer demand for a given 
transfer con?guration. 

Presently available remote data acquisition and storage 
devices, themselves, have still other problems in transferring 
data. These devices generally do not have diskette drives or 
other removable storage media. They usually rely on the 
cable transfer techniques summarized above. Such devices 
also require installation of custom circuit boards Which, if 
available, ?t into the expansion slots of the destination 
computer. Purchase and installation of these boards is 
expensive and may tax the poWer supply capacity of the 
destination computer. 
An additional problem of laptop computers, unrelated to 

data transfer, arises from the unique siZe and layout of the 
keyboard of a laptop computer, With respect to a keyboard 
of a destination computer. Due to the greater portability of 
the laptop, laptop users adapt to the unconventional layout 
and become pro?cient in its use. After data is transferred to 
the destination computer, hoWever, these users are required 
to adapt to an unfamiliar keyboard. The user must thus 
concentrate more on the keyboard, leaving less attention 
available for devoting to the actual task. Greater typing 
effort, poorer quality Work and increased keystroke error are 
common results of this de?ciency. 

In US. Pat. No. 4,710,869, EnokiZono describes a key 
board connected to a master CPU (central processing unit) 
Which is in turn connected to a keyboard emulation circuit 
and a slave CPU. The object of this arrangement is to control 
multiple devices by providing data from a single keyboard 
to a plurality of microprocessors. This design, hoWever, does 
not suggest that the keyboard, master CPU and keyboard 
emulation circuit be arranged as a remote device With a 
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Working memory, removed from a slave CPU and capable of 
inputting, editing or translating data independently of the 
slave CPU. Additionally, the disclosed device transfers 
keystrokes to the slave CPU on the basis of Whether the 
keystroke is on a table in the master CPU, not on the basis 
of the mode of the master CPU. Further, no capability is 
described for replacing keystroke characters by other single 
characters or by strings of characters, knoWn as macros, or 
for providing translation in order to permit data transfer to 
various different application programs While using the spe 
ci?c control codes of the target application program. Finally, 
the system fails to alloW a bypass connection of the output 
of the keyboard to the keyboard interface of the slave 
processor. 

Similarly, a multi option keyboard is available from 
Cherry Mikroschalter GMBH under the designation 
“MULTI 2000”. This product is described in an operating 
manual therefor as having an 8-bit microcontroller and as 
storing data Which is changeable by the user. Speci?cally, a 
number of function keys may be coded With byte strings 
selectable by the user. The keyboard includes a display for 
inputted characters. The keyboard may communicate With 
its host PC (personal computer) using an RS 485/422 
interface or via an RS 232 serial asynchronous interface at 
various baud rates, using ASCII characters Which may be 
transformed into knoWn IBM codes. HoWever, the keyboard, 
Which may also include an integrated bar code reader, a 
magnetic card reader or a mouse, is incapable of entering 
and editing data, such as barcode data, independently of its 
host PC. Moreover, the keyboard includes neither a portable 
poWer supply nor softWare alloWing the user to record, edit 
or translate character strings into formats compatible With 
various application programs operating on different com 
puters. Thus, the keyboard (Which derives its poWer from the 
host PC) cannot be used as a portable device for data entry 
remote from the host. 

Other keyboard units are knoWn in the art, as illustrated 
by US. Pat. Nos. 4,431,988; 4,387,296; 4,293,855; 4,179, 
748; 4,090,247; 4,016,542 and 3,942,157. Of these, the US. 
Pat. Nos. 4,016,542 and 3,942,157 disclosures provide a 
portable data gathering system including a keyboard, a 
display and a memory, together With an arrangement for 
conveying the data therefrom to a remote terminal or host 
processor. HoWever, the device is apparently intended to be 
merely a temporary data storage tool for communication 
With a host. There is no suggestion of using the same as a 
standard keyboard input for its host, or of communicating 
With the host via the keyboard interface thereof. 

In the US. Pat. No. 4,090,247 there is disclosed a similar 
portable data entry device, including a memory for storing 
a plurality of multiple character records and a display. The 
device, Which is self poWered, includes a connector for 
direct connection betWeen the device and a data system. 

Still another portable data entry device is described in the 
US. Pat. No. 4,387,296, for use in meter reading. Thus, an 
input/output magnetic tape is provided for mass data storage 
and an EAROM (electronic alterable read only memory) is 
included, for storing utility rate tables. Thus, the device may 
be used automatically to calculate a customer’s utility 
charges and to print customer bills for direct delivery to the 
customer. 

The US. Pat. No. 4,179,748 disclosure teaches a pro 
grammer unit, for connection to a machine keyboard, Which 
is capable of storing (as a program) a sequence of key 
closures and of supplying to the machine and through the 
keyboard simulated key closures in the order in Which the 
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4 
key closures Were generated and stored. HoWever, the device 
is simply intended to convert a non-programmable calcula 
tor into a programmable calculator, rather than to provide a 
portable data storage and editing device. 

The US. Pat. No. 4,293,855 disclosure identi?es a por 
table communication device for providing communication 
by people having restricted physical and/or motor handi 
caps. Thus, a keyboard and display are provided. 
The US. Pat. No. 4,431,988 describes a further keyboard, 

including a random access memory. The keyboard is con 
?gurable for entry to several interfaces and several process 
controllers. 
None of the above described art, hoWever, provides a 

device Which may be used for both remote data entry and as 
a keyboard input device for a host computer. None of the art 
teaches that such a device should be connected to its host 
through the keyboard interface of the host, thus to permit the 
portable data entry device to function as the standard key 
board for its host. Moreover, none of the art teaches that such 
a portable device may include editing capability and may 
provide output data simulating any of a plurality of appli 
cation programs. 

There is thus a need in the prior art for a device Which may 
accept and edit input data, for use by a plurality of appli 
cation programs, and Which functions both as a remote entry 
device and as a standard keyboard for its host processor. 

SUMMARY OF THE INVENTION 

Accordingly, it is a primary object of the present invention 
to provide improved method and apparatus for data input, 
editing and/or transfer, overcoming the draWbacks of the 
prior art. 

It is a more particular object of the invention to provide 
a device Which is capable of operating both as a remote, 
portable, data entry device for a processor and as a standard 
keyboard therefor. 

It is another object of the invention to provide a conve 
nient and economical method of data transfer from a remote 
data entry device to a separate computer. 

It is a more speci?c object of the invention to provide a 
method of data transfer Which eliminates the need for the 
handling of diskettes or other removable storage media. 

It is a further object of the invention to provide a method 
of data transfer Which requires no special communications 
port on the destination computer. 

Still another object of the invention is to provide a method 
of data transfer Which utiliZes a standard port on the desti 
nation computer Which is most easily recogniZed and under 
stood by computer users and Which generally requires a 
simple, identi?able and inexpensive cable. 

Yet another object of the invention is to provide a method 
of data transfer Which delivers data directly, and in proper 
format, into application softWare in a destination computer 
to eliminate the need for import or parsing, and to provide 
the data to the proper ?le subdirectory for the application 
program. 

It is a further object of the invention to provide a method 
of data transfer to mini or mainframe computers in a 
convenient and inexpensive manner. 

It is an additional object of the invention to provide a 
method of data transfer from remote data input and storage 
devices in a convenient and inexpensive manner Which loads 
the poWer supply of the destination computer only to a level 
anticipated in its design. 

It is an additional object of this invention to provide a 
remote device capable of outputting stored character strings 
knoWn as macros to another computer as Well as to its oWn 

onboard ?les. 
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Still another object of the invention is to provide a method 
of using a remote data input or storage device, such as a 
laptop computer, as a user interface (keyboard) for another 
computer. 

It is yet a further object of this invention to provide a user 
interface for a destination computer With the ability to record 
outputted keystrokes and restore damaged ?les on the des 
tination computer (fault-tolerant operation). 

In accordance With the foregoing objects, there is pro 
vided a portable data input, storage and editing device. The 
inventive device includes an input device for data entry; a 
storage for storing data entered by the input device; and a 
transfer element for transferring data entered by the input 
device to a host computer. Additionally, a processor is 
provided for controlling the input device, the storage and the 
transfer element to operate in one of a plurality of modes. 
Included in the operating modes are an active mode, in 
Which the entered data is stored in the storage and the 
transfer element accesses data from the storage for transfer 
to the host computer, and a bypass mode, in Which the 
transfer element transfers data directly from the input device 
to the host computer. 

Preferably, the host computer includes a keyboard inter 
face and the transfer element includes a connector for 
connecting the inventive device to the keyboard interface of 
the host computer. Thus, the inventive system operates for 
transferring the data entered by the input device to the host 
computer via the keyboard interface. 

In that regard, the input device may be a keyboard for 
inputting data to the host computer, thereby providing for the 
host computer a detachable keyboard for standard and 
remote operation. More speci?cally, in standard operation 
the processor controls the input device, storage and transfer 
element to operate in the bypass mode, and the keyboard is 
attached to the host computer via the keyboard interface to 
input sequences of characters to the host computer. On the 
other hand, in the remote operation the processor controls 
the input device, storage and transfer element to operate in 
the active mode, and the keyboard is detached from the host 
computer for inputting sequences of characters of the 
entered data to the storage, for subsequent transfer via the 
keyboard interface to the host computer. 

In accordance With one feature of the invention, there is 
included an onboard poWer supply for providing poWer to 
the input device, the storage and the processor. Additionally, 
the transfer element includes a poWer transfer component for 
selectively transferring poWer from the host computer to the 
input device, storage and processor When the device is 
connected to the host computer. 

Asigni?cant aspect of the invention provides an editor for 
editing strings of characters represented by the data entered 
by the input device prior to transferring the data to the host 
computer. Similarly, a translator may be provided for trans 
lating sequences of entered characters from one format, 
usable by one application program running on the host 
computer, to another format, usable by another application 
program running on the host computer. Further, a macro 
generator may be included. Such a macro generator replaces 
one sequence of input keystroke characters by a different 
sequence of keystroke characters. Typically, a short 
sequence, for eXample a one- or tWo-keystroke sequence, is 
replaced by a longer sequence, such as a speci?c teXt portion 
or a particular sequence of control characters. 

In accordance With another aspect of the invention, there 
is provided a bypass controller for causing the processor to 
establish the bypass mode. The bypass controller may 
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include a program for selecting among a plurality of oper 
ating modes, including a keyboard emulation mode Wherein 
the input device emulates one of a plurality of keyboards, 
thus alloWing input and data transfer to a plurality of 
different host computer types. Alternatively, the bypass 
controller may include a plurality of sWitch contacts for 
routing data from the input device to the transfer element via 
the storage, and for routing data from the input device to the 
transfer element bypassing the storage. 
Where an editor is included, the bypass controller is 

arranged for routing data from the input device to the 
transfer element via the storage in the active mode and for 
routing data from the input device to the transfer element in 
the bypass mode, in order to bypass the storage and the 
editor in the bypass mode. 
An output key may be provided, for initiating a data 

output transfer via the transfer element to the host computer. 

These and other objects, features and advantages of the 
present invention Will become apparent to those skilled in 
the art from the folloWing description and draWings, Wherein 
there is shoWn and described a preferred embodiment of the 
invention, simply by Way of illustration and not of limitation 
of one of the best modes (and alternative embodiments) 
suited to carry out the invention. As Will be realiZed upon 
examination of the speci?cation and from practice of the 
same, the present invention is capable of still other, different, 
embodiments and its several details are capable of modi? 
cations in various obvious aspects, all Without departing 
from the invention. Accordingly, the draWings and the 
descriptions provided herein are to be regarded as illustra 
tive in nature and not as restrictive of the invention. 

BRIEF DESCRIPTION OF THE DRAWING 

In accordance With the above described objects and 
features of the invention, a preferred embodiment thereof is 
shoWn in the accompanying draWings, Wherein: 

FIG. 1 is a schematic circuit diagram of a device accord 
ing to the invention, capable of input, translation, editing or 
storage of data and of outputting such data to the keyboard 
interface of another computer. 

FIG. 2 is a diagram of sample data bytes; 
FIG. 3 illustrates a sample document for use in tWo Word 

processors; 

FIG. 4 shoWs the sample document as used in tWo Word 
processors; 

FIG. 5 is a schematic circuit diagram of a PIO used as an 
exemplary input sWitch device; 

FIG. 6 is a ?oWchart of a program for control of data input 
and output in the inventive device; 

FIGS. 7A and 7B are schematic circuit diagrams of bypass 
sWitching arrangement for the inventive device; and 

FIG. 8 is a schematic circuit diagram utiliZing a keyboard 
decoder chip as an output interface. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

FIG. 1 is a schematic circuit diagram of a remote device 
20 embodying a portable data storage and editing device 
according to the invention. Remote device 20 includes an 
input device 22, an input interface 26, a processor 28, a 
program memory 30, a Working memory 32, an output 
sWitch device 34, a display 36, and an output interface 38. 
The output interface 38 is plug-connected to a keyboard 
interface 40 of a destination computer 42 via a cable. 
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Advantageously, the port for keyboard interface 40 is 
easily recognized by a user and connection thereto may be 
had by use of an inexpensive cable. This port is often located 
at the front of the computer Where it is very accessible. This 
port usually has its oWn interrupt to the processor of the 
destination computer. UtiliZation of this port for communi 
cation betWeen devices and destination computer 42 elimi 
nates the need for installation of any specialiZed communi 
cation softWare or hardWare on the destination computer. In 
accordance With the invention, there is provided a bypass 
arrangement illustrated by sWitch devices 24A and 24B, 
Which directly connects the input device 22 With the key 
board interface 40 of the destination computer 42 When 
poWer is removed from the remote device 20. PoWer for the 
input device 22 in this event is provided by the keyboard 
interface 40 of the destination computer 42. Preferably, the 
bypass arrangement is provided as a relay structure. 
HoWever, the bypass arrangement further includes a soft 
Ware toggle con?guration Which provides several active 
modes of operation, including a ?rst mode, Wherein data is 
inputted to and edited by the components of device 20; u 
second mode Wherein data is transferred from memory 32 to 
the destination computer 42, and a third mode providing 
emulation of any of a plurality of keyboards. 
Amenu is displayed on display 36 to inform the operator 

of the speci?c keys to be operated to sWitch betWeen the 
various modes, as Well as to initiate or terminate macro 
operation and to record incoming data from input device 22. 
Numerous menu programs are knoWn in the art and are thus 
omitted from the present description. A “bypass” mode may 
be one of the choices provided by the menu, to override 
various features of device 20 and to provide direct data 
transfer from input device 22 to destination computer 42, 
thus effectively replacing (or supplementing) a keyboard of 
computer 42 With input device 22. 

In any of the operating modes, the input device 22 is 
connected to the input interface 26. Items 26—38 are con 
nected to the data bus of the remote device 20. The output 
interface 38 is connected to the keyboard interface 40. 

OPERATION OF THE INVENTION 

In a preferred embodiment, the remote device 20 is used 
as a keystroke recording device, capable of inputting and 
storing keystroke codes from a standard keyboard. Upon 
closing of an output sWitch 65 of output sWitch device 34 
(shoWn in FIG. 5), keystrokes are outputted sequentially 
from the inventive device 20 to the keyboard interface 40 of 
a destination computer 42. The remote device 20 has a 
battery (not shoWn) to provide an onboard poWer supply. 

In the presently preferred embodiment, the input device 
22 may be a standard keyboard, such as a Keytronic 
KB5151, distributed by KeyTronic Corporation of Spokane, 
Wash. As knoWn in the art, this keyboard (or other input 
device) is connected to the input interface 26 by data and 
clock lines. Input device 22 derives its poWer from the 
remote device 20 via a standard +5V DC and ground 
connection (not shoWn). Each keystroke is encoded by Well 
knoWn encoding circuitry in the keyboard into a tWo-byte 
code. The keyboard is con?gured to transmit to the input 
interface 26 the code, serially transmitted on one line, and 
reference clock signal pulses, transmitted on another line. 
FIG. 2 shoWs examples of clock pulses 50, data pulses 52 
and data bytes 54 formed by the data pulses 52. 

The input interface 26 receives the data, converts the data 
into parallel format and sends an interrupt to the processor 
28. Input interface 26 may be a standard IBM personal 
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computer keyboard interface circuit, made by the Interna 
tional Business Machines Corporation of Armonk, NY. This 
interface is compatible With the input device 22, described 
above, and the processor 28, described beloW. 

Processor 28 reads the data from the interface 26 and 
Writes the data to a ?rst memory location in the Working 
memory 32. The processor 28, in this instance, may be an 
Intel 8086 microprocessor, available from Intel Corporation 
of Santa Clara, Calif. Processors of this type are Well knoWn 
and are used in the IBM XT computer. Processor 28 is 
controlled by a resident program stored in program memory 
30. Program memory 30 is preferably a ROM (read-only 
memory) While Working memory 32 is a RAM (random 
access memory), preferably of a type Which is backed up by 
batteries. Subsequent data bytes are sequentially stored by 
processor 28 in other locations of memory 32. 

Output sWitch device 34 acts to cause processor 28 to 
transfer input information identifying closure of input keys 
(e.g., in a keyboard forming input device 22) to the data bus 
41. The device provides an input to processor 28 for 
initiating a keystroke output transfer. Output sWitch device 
34 may include a PIO (parallel input/output device) such as 
a Motorola 6820 PIA, available from Motorola Corporation 
of Phoenix, AriZ. FIG. 5 shoWs one con?guration of an 
output sWitch device, including an output sWitch 65 con 
nected to a PIO 67, con?gured to receive closure data from 
the output sWitch 65 on one of its input lines, shoWn 
illustratively as line D0. The PIO 67 of sWitch device 34 is 
additionally con?gured to generate an output sWitch inter 
rupt to the processor 28 on an output interrupt line 69, in 
response to the closure data on line D0, and to Write a byte 
to the data bus 41 When enabled by the processor 28. 
The data byte Written by the PIO (Which is read as 

“10000000” When enabled by processor 28) indicates clo 
sure of output sWitch 65 to the resident program in memory 
30. It should be noted that PIO 67 is dedicated to the single 
output sWitch 65 and that no other signals are input or output 
on any other data line thereof. Upon receipt of the data byte 
and in response thereto, the resident program branches to an 
output routine Which controls processor 28, in a Well knoWn 
manner, to function in accordance With the output routine. In 
another con?guration, output sWitch 65 is provided as a 
softWare enabled, softWare detected, key on a keyboard of 
input device 22. In a further con?guration output sWitch 65 
is a menu selected output option. In accordance With the 
invention, the processor is controlled to operate as illustrated 
by the How chart of FIG. 6. 
As shoWn therein, a simpli?ed data entry program begins 

its operation by aWaiting characters for storage or a signal to 
output stored characters. Upon starting the program at step 
102, an input routing 103 including steps 104, 106, 108, 110, 
112, 114, 116 and 128 is executed by the processor. Therein, 
the ?rst memory location is accessed by the processor 28 at 
step 104. Upon receiving an input interrupt from the input 
interface 26 at step 106, processor 28 reads the data from 
input interface 26 at step 108 and Writes the data to memory 
at step 110. At step 112 the next memory location is 
accessed. If the location accessed at step 112 is determined 
at step 114 to be the last memory location, by detection of 
an ENDMEM ?ag (set upon accessing the last location), the 
program controls the processor at step 116 to activate an 
annunciator to Warn the operator. Speci?cally, a LED (light 
emitting diode) may be activated, a message may be dis 
played on a CRT, LCD, or other display, an oscillator may 
be operated to cause a speaker to generate a tone, a voice 
Warning may be issued, the input may be halted so that no 
further inputs are accepted, or other knoWn functions may be 
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performed to alert the operator to the end-of-available 
memory condition and to the need to initiate the output 
routine by operating an output sWitch. 
At this time, the input routine is terminated and further 

input is disabled, until the device 20 is connected to 65 is 
activated to output the contents of memory 32 to computer 
42. 

Thus, at step 118 the processor halts further operation and 
aWaits receipt of the sWitch interrupt from the output sWitch 
device 34. Upon receipt of the sWitch interrupt, the proces 
sor executes an output routine 119, including steps 120—126. 
Therein, the processor accesses the contents of the ?rst 
memory location at step 120, outputs the same to output 
interface 38 at step 122, and accesses the neXt memory 
location at step 124. During eXecution of the output routine 
a separate display (not shoWn) may be activated to alert the 
operator that a “data output” is being implemented. At step 
126 the processor tests for the ENDMEM ?ag (or LAST 
MEM ?ag, described beloW) for the “next” location 
accessed at step 124. If the ?ag is not set, the processor 
outputs the contents of this location at step 122 and repeats 
the sequence of steps 122, 124 and 126 to output the entire 
contents of the memory to interface 38, for output therefrom 
to the destination computer 42. 

Once it is determined at step 126 that an ENDMEM ?ag 
Was detected and the last available memory location has 
been accessed, the device 20 is enabled to receive further 
input data. Speci?cally, the processor returns to step 104 of 
the input routine, accessing the ?rst memory location at step 
104 and aWaiting an interrupt from the input interface 26 to 
identify operation of an input key on input device 22. 

During eXecution of the input routine, When the END 
MEM ?ag is tested for the neXt memory location at step 114, 
under typical operating conditions additional memory 
remains and the test result is negative. In that event, at step 
128 the processor aWaits either an output sWitch closure or 
an input interrupt. If an input interrupt is detected, the 
program loops back to step 108 in the same manner as if an 
input interrupt Were detected in step 106, there to read the 
neXt data byte and to Write the byte into memory. HoWever, 
if it is determined at step 128 that the output sWitch has been 
operated, the processor 28 eXits from the input routine and 
enters the output routine to begin outputting the data as 
folloWs. 

Since step 128 is performed after a negative result of the 
test of step 114, there is memory remaining. Accordingly, the 
processor sets a last memory ?ag (LASTMEM) at step 130, 
to indicate that the cell contains the last input data Which has 
been stored. It Will be recogniZed that such a ?ag is similar 
to an “ENDFILE” FLAG used in other environments so that, 
advantageously, various techniques of ?le manipulation and 
block transfer designation may be used herein. Control then 
proceeds to the output routine of steps 120—126, Which 
accesses the ?rst memory location and sequentially outputs 
the data as tWo-byte codes to the output interface 38 until the 
LASTMEM ?ag is reached, as previously described. Since 
the output routine in this instance Was accessed through step 
130, output termination Will occur upon reaching the LAST 
MEM ?ag When the last available data byte has been 
outputted. 

The output routine maintains the timing and sequence of 
the output codes Within preset values corresponding to the 
capabilities of the keyboard interface 40 of the destination 
computer 42. 
Upon termination of the output routine at step 126, the 

program branches back to the input routine, as previously 
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described. In the simpli?ed arrangement disclosed herein, 
the neXt incoming data Would overWrite previously eXisting 
data, the output of Which Was described above. It Will be 
appreciated by those of ordinary skill in the art that an 
additional annunciator may be provided, to alert the operator 
to such a possible overWrite condition, and to assure that all 
data has been transferred to the destination computer prior to 
input of further data. Such an approach permits overWriting 
of the previous data only upon the operator’s aWareness and 
control. Still additional control may be provided to permit 
the user to specify and transfer only speci?c blocks or ?les 
of data in response to output sWitch closure. Further control 
alloWs the user to erase or overWrite data Without transfer by 
the output routine. 
The output interface 38 may also be a PIO, as speci?ed 

above for sWitch device 34, Wherein the PIO is enabled by 
the processor 28 to read the data byte. This device is 
additionally con?gured to transmit data serially on one line, 
and to transmit reference clock signal pulses on another line, 
to the keyboard interface 40 of the destination computer 42. 
The keyboard interface 40 may be a standard personal 

computer keyboard interface circuit, as is available for the 
IBM XT computer. As Will thus be appreciated by those 
skilled in the art, keyboard interface 40 reads the data byte 
as though it Were arriving from a standard keyboard and, 
responsively thereto, generates an appropriate interrupt to 
the destination computer 42 Which, typically, may be an 
IBM XT computer. 
The bypass sWitch devices 24A and 24B shoWn in the 

FIG. 1 embodiment of remote device 20 are preferably 
formed using a single multi-contact relay, the contacts of 
Which are arranged as illustrated at 70, 72 and 74 in FIGS. 
7A and 7B. FIG. 7A shoWs an arrangement Wherein the 
contacts 70 and 72 are pulled closed and the bypass contacts 
74 are opened. Block 75 represents elements 26—38 of 
DEVICE 20 in FIG. 1. The control Windings for the relay 
contacts are not shoWn. HoWever, an arrangement of a 
control circuit including the relay Windings Will be readily 
implemented by those of ordinary skill in the art. For 
eXample, a single control Winding may be connected in 
series With the poWer sWitch (not shoWn) of the remote 
device 20. A pair of normally-open contacts may be con 
nected in the manner shoWn for contacts 70 and 72, and a 
normally closed-contact may be connected as shoWn for 
contacts 74. It Will be appreciated that either contacts 70 or 
72 may be omitted Without affecting the How of information 
described herein. HoWever, both contacts are shoWn in order 
to provide complete isolation of elements 28—38 from any 
transient voltage conditions When the elements are bypassed 
as shoWn in FIG. 7B. 

The arrangement of FIG. 7A, Wherein contacts 70 and 72 
are closed and contacts 74 are opened upon application of 
poWer to the device of the invention, routes keystroke data 
through block 75 for operation as hereinabove described. 
This mode of operation is hereinafter referenced as the 
“active mode” of operation. When the device poWer is “off”, 
hoWever, contacts 70 and 72 fall open and the bypass contact 
74 closes, as shoWn in FIG. 7B. This arrangement provides 
a “bypass mode”, Which permits keystrokes to bypass 
entirely the processing portion of device 20 and to How 
directly to the destination computer 42. In this mode of 
operation, the internal capability of the device is bypassed. 

Advantageously, the poWer connections may also be 
routed through such a relay structure, through different 
contact pairs (not shoWn) Which may be connected precisely 
in the manner of contacts 70, 72 and 74. Thus, in the bypass 
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mode (power off) the keyboard is powered directly by the 
destination computer 42. 

Alternatively, the invention may include power sensing, 
switching and regulating circuitry on the power leads of its 
keyboard interface. Such power sensing, switching and 
regulating circuitry is well known in the electronics industry. 
This circuitry would include a voltage-measuring chip to 
sense when voltage was being applied to the power leads of 
the device and a mechanical or solid-state relay to switch the 
device into a mode where the applied voltage could be 
utiliZed by the device. As many personal computers limit the 
amount of power which can be supplied to a keyboard (about 
1 watt), power regulation circuitry and charging adapter/ 
modi?ed keyboard cable assembly may be provided as 
described below. In addition to the standard clock, data, +5V 
and GND lines, this modi?ed keyboard cable has a provision 
for tapping into the +5V line with a higher voltage or 
amperage charging adapter. The ground of this adapter 
would be common with the host computer ground and, in the 
case of a higher voltage adapter, a diode would be installed 
on the +5V line between the tap and the host computer. The 
purpose of the diode is to isolate the host computer from the 
higher voltage of the charging adapter. 

The above described complete con?guration advanta 
geously provides the device with additional power. The 
power sensing, switching and regulation circuitry herein 
above described can additionally be con?gured to sense the 
higher supply voltage and, in response thereto, enable device 
functions which consume greater power, such as screen 
backlighting or battery charging. 

Thus, the present device includes three modes of power 
operation. In the ?rst mode, the device operates on internal 
power. The second mode permits the device to be attached 
to a host computer by the keyboard interface and to derive 
power from the host. The third mode utiliZes a charging 
adapter attached to the keyboard cable which allows 
increased power transfer. Thus, the design of the device 
considers the ability of the host computer to provide power 
and limits consumption to levels anticipated in the design of 
the host computer. 

The present invention thus includes a signi?cant advan 
tage. The remote device may be operated as a conventional 
keyboard of the destination computer 42 in the bypass mode, 
or in a keyboard emulation routine of the active mode which 
simulates the bypass mode destination computer 42. In the 
bypass mode, keystrokes from the input device (keyboard) 
22 are routed directly to the destination computer via 
keyboard interface 40, using techniques known in the art. 
However, the keyboard may also be detached from its 
destination computer and may thus be operated at a remote 
location, whether powered by a separate source of power or 
by on board battery power, storing in memory 32 the 
keystrokes input by the operator. Upon return to its ‘home 
base’ or host computer, device 20 is again connected to the 
keyboard interface 40 of destination computer 42 for opera 
tion as a conventional keyboard and for transfer of the 
remotely stored keystrokes from memory 32 to computer 42. 

In an alternate embodiment of the invention, the input 
device 22 may not be compatible with the keyboard inter 
face 40 of the destination computer 42. Such a situation 
arises when using input devices such as keyboards which are 
incompatible with the destination computer 42, modems, 
optical character recognition systems, barcode scanning 
systems, optical or magnetic data storage systems, 
computers, and industrial or scienti?c instruments/ 
transmitters and the like. A different input interface, com 
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patible with digital data from such devices, is accordingly 
provided in the alternate embodiment, replacing the inter 
face 26 of FIG. 1. The program memory 30 of the alternate 
embodiment contains additional program steps to read from, 
and provide handshaking signals to, a given input device 
using a given communication protocol. Data transfer for 
mats may thus include keystroke data format, hexadecimal, 
binary coded decimal, ANSI, ASCII, or custom formats. 

The additional program resident in memory 30, including 
a translation table, is required in the alternate embodiment 
for translating the input data from the input device into the 
applicable keystroke data format for keyboard interface 40 
of the destination computer 42. As will be appreciated by 
those of ordinary skill in the art, the data translation may be 
performed on a character-by-character basis, during input or 
output. Data translation may also be performed on a batch 
basis between input and output. 

In yet another embodiment of the invention, the input 
device is a keyboard and output switch device 34 is a key on 
the keyboard which initiates output under program control. 
Moreover, a display 36 is provided, such as an 80 character 
by 25 line backlit LCD by OptreX of Japan. Although not 
shown in FIG. 1, it will be appreciated by those skilled in the 
art that a display driver chip is included for driving display 
36. Further, a resident teXt editing program is included in 
program memory 30. Such programs are known in the art 
and are not further described herein. Of course, instead of 
being resident in program memory such a program may be 
externally loadable into working memory 32. The inclusion 
of a teXt editing program allows data from memory to be 
called up to the screen, edited, and returned to memory for 
subsequent output to the keyboard interface 40. 

Since such programs are known in the art, a How chart of 
the same is not provided herein. However, the inclusion of 
such a program in a portable keyboard (or other input 
device) for editing information to be input to a destination 
computer as keystrokes, via the keyboard interface, provides 
an advantage of the present invention which has not been 
disclosed in the prior art. In that regard, the input device may 
be a ‘laptop’ computer, which further eXtends the utility of 
the invention. 

Other capabilities of the inventive arrangement include 
storage of character strings, known as macros, and transfer 
of the strings to the destination computer by actuation of 
single keys, such as the function keys, or combinations of 
multiple keys, such as “Alt-A”. Although the speci?c macro 
generating program is not described, such programs are well 
known. 
An additional capability of a device which acts as both an 

on-line and an off-line data entry device is realiZed when 
these two characteristics are combined. The device while in 
“keyboard” mode (acting as an input device) can concur 
rently be set in a “record” mode. In this combined mode, the 
keystrokes which How to the host computer are simulta 
neously stored as keystrokes in the remote device. In the 
event of a computer failure the damaged ?le may be restored 
by “playback” of the recorded keystrokes to the host com 
puter. 

For eXample, a user may recall an eXisting word processor 
?le from the host computer to the screen for editing. Before 
the user begins editing (usually the cursor will be ?ashing in 
the upper left hand corner of the computer screen), the user 
toggles the “recorder” to the on position. The user then 
makes changes to the ?le. When the changes are complete, 
the user toggles the “recorder” off. Instead of saving the ?le, 
the user escapes from the ?le without saving changes. 
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Alternatively, a power failure may cause RAM memory on 
the host computer to be erased before the user has an 
opportunity to save his or her Work. Fault tolerant operation 
is achieved by recalling the unedited Word processor ?le on 
the host computer to the screen again. The user then toggles 
the device to “playback” the recorded keystrokes. This 
method of data restoration requires no translation of data 
formats. Additional utility is obtained by permitting multiple 
record ?les for different users and for recalling record ?les 
to the screen so that speci?c sequences of keystrokes may be 
examined or tagged for “playbac ”. This form of fault 
tolerance is memory intensive and it Will be apparent to 
those skilled in the art that a record ?le can be constructed 
to loop back to its beginning after a speci?ed time, or after 
keying a predetermined number of keystrokes, to overWrite 
itself in a continuous fashion as With many aircraft ?ight 
data recorders (such recorders having no controlling “play 
back” ability). 

Still a further capability of the device is obtained by 
supplying it With programming necessary to selectably emu 
late the output of several different keyboards. It Will be 
appreciated that many types of keyboard interfaces exist on 
many types of computers. Different interfaces often require 
different codes, different code transmission timing and often 
utiliZe different methods for acknoWledging reception of a 
code. It Will be appreciated by those skilled in the art that a 
selectable output table can be arranged. When a host H1 is 
selected, codes C1, timing T1 and protocol P1 are automati 
cally selected. Selection of a different host Would reference 
a different output emulation. Thus, such a programmable 
keyboard can embody a variety of host computers With the 
many advantageous features described herein. 

It Will also be appreciated that many types of keyboard 
interface, such as those on an IBM PC, can be controlled by 
operating programs on the host computer to transfer data 
?les serially to and from the keyboard. Moreover, certain 
background programs may be loaded into the Working 
memory of many personal computers Which may be caused 
to execute from Within other applications by a unique 
keystroke combination. Such host personal computer pro 
grams are Well knoWn as memory-resident programs. Thus 
it is apparent that the inventive device is capable of applying 
these unique keystroke combinations to the host PC, result 
ing in initiation of the memory-resident program. Such a 
program is capable of tagging and transferring complete ?les 
to and from the device. This combination gives the inventive 
device a simple method of data upload and doWnload 
Without the use of cabling or media. UtiliZation of a 
memory-resident data transfer program on the host computer 
eliminates the need to alter menus and alloWs transfer from 
Within other applications at any time. 

Amenu-driven communications program is also included 
in program memory 30, or alternatively may be loaded into 
Working memory 32, to alloW the user to con?gure the 
remote device 20 to accept data from a variety of input 
devices 22 by selecting the mode of data input. It Will be 
appreciated that a typical communication program also 
permits the user to select serial or parallel modes and 
simplex, half-duplex or full-duplex con?gurations, by use of 
the keyboard and display. Additionally, by using such a 
program, the user can select the input transfer speed, or baud 
rate, as Well as the proper settings of start bits, stop bits, data 
bits, and parity bits required to conduct the transfer. Such 
programs also permit the user to select the input data code 
type such as ASCII, extended ASCII, ANSI, binary coded 
decimal, EBCDIC, or hexadecimal. The ensuing description 
Will clarify methods for enhancing typical communications 
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softWare to import, store, translate and output keystroke data 
to any of a plurality of applications operating on plural 
computers. 

Rather than con?gure each element individually, the user 
may select a speci?c input device 22, as Well as a speci?c 
application program and communications protocol, from a 
menu of precon?gured input devices 22. Although not 
explicitly shoWn herein, such menu programs are Well 
knoWn and Widely commercially available, permitting the 
use of a single keystroke to select an application program, 
for example. It thus Would be a simple matter for one of 
ordinary skill, guided by the present description, to provide 
such a menu Wherein particular input devices, con?gured in 
a speci?ed manner, are identi?ed for selection by the user, 
in addition to selection of the desired application program. 

Another feature of the present invention is the ability of 
the disclosed structure to import data inputted from one 
source, for use by -one application program, for use by a 
second application program. “Importing” is a knoWn process 
by Which codes stored in a speci?ed format of a knoWn 
application program are translated into a different format, as 
used by another application program. In the embodiment of 
the invention Which incorporates a resident text processor, 
incoming codes from input device 22 are imported into the 
format of the text editing program resident in the remote 
device 20. 
The folloWing illustrates the import process. 
A sample document shoWn in FIG. 3 is to be stored in tWo 

Word processors WP1 and WP2. WP2 may represent the text 
processor resident in the memory of the remote device 20. 
FIG. 4 shoWs that in each of these Word processors, printable 
characters 56 and function codes 58, 60, 62 are stored as 
tWo-byte codes 64. Additionally, this Figure shoWs that each 
character code 56 and function code 58, 60 and 62 is stored 
as a different tWo-byte code in each of the tWo Word 
processors. Comparison of the stored data strings 66 and 68 
shoWs that the function codes 58 60 and 62 in each Word 
processor are not only stored differently, but, With the 
exception of [CR] (carriage return), they behave differently. 
For example, the [CEN] (center) function 58 of a stored data 
string 66 functions in WP1 to indicate the folloWing com 
mand: “the folloWing characters are to be centered, until 
another [CEN] command is encountered”. The [CEN] func 
tion 58 of stored data string 68 references an object length 
stored in the next tWo characters (four bytes) Which, in the 
example of FIG. 4, is the number 13. Thus, the [CEN] 
function 58 of WP2 functions to indicate the folloWing 
command: “the 13 characters folloWing the object are to be 
centered”. 
The format of a ?le stored in accordance With the rules of 

Word processor WP1 cannot be “read” directly by processor 
WP2. WP2 thus includes an import function to translate ?les 
from various other Word processors, such as WP1. In per 
forming this function, a look-up table is used for translation 
of characters and an algorithm may be required to translate 
function codes. 

For example, translation of a character such as “A” is 
done by searching a substitution table, or cross-reference 
index, for the WP1 code representing “A”. This index 
cross-references the code 00000010, 00000010 in WP1 to 
the code 10000010, 10000010 in WP2. Upon ?nding the 
WP1 code for the character Athe WP2 cross-reference code 
is substituted therefor in a straight-forWard manner. Thus, 
each of the character codes generated under WP1 is trans 
lated to codes Which Would be generated under WP2. 

Translation of the [CEN] command illustrates the use of 
an algorithm for conversion of the function codes from WP1 
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to WP2. The algorithm for translating [CEN] counts the 
characters betWeen the [CEN] commands of WP1, translates 
the ?rst [CEN] command (by using the cross-reference 
index), inserts the result of the count, translates each indi 
vidual character betWeen the tWo [CEN]commands (by 
using the cross-reference index) and strips the last [CEN] 
command. Similar algorithms are used for translation of 
other function codes, Where necessary. It Will be appreciated 
that, for some commands, illustrated by the carriage return 
command [CR], function code translation merely involves 
reference to the cross-reference index and straightforWard 
substitution. 

Once all characters and all functions have been translated, 
the ?le can be edited by WP2. The above process is 
applicable to all importation processes. HoWever, the fore 
going example is provided to illustrate importation to a 
popular DOS-based Word processor, Which is used as a 
resident text editor of the remote device 20. 

An additional translation is required to “export” the edited 
?le to the keyboard interface of the destination computer. 
The resident program of the inventive remote device 20 thus 
provides a menu to alloW the user to select one or both of the 
destination computer and the application program, such as 
Word Star on the IBM PC. Transfer from the text stored in 
memory 32 to the destination computer is accomplished in 
the folloWing manner, Without the complex requirements 
associated With data transfer using RS232 ports. 

The user sets the remote device 20 to the bypass mode (or 
to the keyboard emulation routine in the active mode) and 
activates the application program (e.g., Word Star) on the 
destination computer 42. As Will be recalled, this may be 
done by opening contacts 70 and 72 and closing contacts 74 
as shoWn in FIG. 7B, thus using the remote device 20 as a 
standard keyboard for the destination computer. The user 
then sets the remote device 20 to a transfer routine in the 
active mode, in order to transfer the selected ?le from 
memory 32 of the remote device to the destination computer. 

With the destination computer and application selected, 
the inventive device is prepared to translate and transfer 
data. Each character of the selected ?le is outputted as the 
keystroke code required to generate that character in the 
application. Each function is outputted as the keystroke code 
(or codes) required to perform that function on the target 
application. Each function in the ?le is translated by algo 
rithm into the series of keystrokes Which Would generate the 
same result on the destination application. 

Where the application in the destination computer is Word 
Star, the [CEN]13 command Would transfer the keystroke 
codes corresponding to the next 13 characters, folloWed by 
the codes issued When the Control key is depressed along 
With the keys “0” then “C”. This is the keystroke combina 
tion required by Word Star to center a line of text Which has 
already been typed. If the destination application Were Word 
Perfect, the [CEN]13 command Would transfer to the des 
tination computer the codes issued When the Shift key is 
depressed together With the “F6” key, Which is the Word 
Perfect code for the text centering function. Thereafter, the 
13 keystroke codes representing the text Would be 
transferred, folloWed by the concluding center command, 
Which is again the combination of the Shift key and the “F6” 
key. 

Additional output softWare is incorporated in this embodi 
ment of the invention for adjusting the rate of data output via 
the keyboard interface. The user may preset the output rate 
by accessing a menu and inputting the desired data rate. 
Alternatively, the user may preset the data rate by selecting 
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the model of the destination computer 42 and application 
program from a menu, Which corresponds to selecting a 
precon?gured keystroke data input rate compatible With 
both the application program and the destination computer. 
As Will be appreciated, such a program may be made 
responsive to the “+” and “—” keys (or to other keys) of the 
attached keyboard during data output. These keys are thus 
respectively usable to speed up and sloW doWn the output 
rate. 

In other embodiments, on-line data translations are pro 
vided for a keyboard interface 40 of a different destination 
computer 42 and for other softWare application packages. 
One such on-line process changes the functions of certain 
keys in one softWare package to maintain the “feel” of 
another package. Another on-line process interchanges the 
functions of all keys to correspond to another layout such as 
a Dvorak style keyboard. In still another process, the user 
can avoid typing repetitive strings of keystrokes by storing 
the strings as character and function code strings knoWn as 
macros. Transmission of stored macros is implemented by 
depression of single keys, such as function keys, or chorded 
keys, such as Alt-A. Word macros are also supported by such 
an arrangement. 

In the preferred embodiment, the remote device 20 is 
portable, incorporating one or more batteries as a source of 

poWer. These batteries are preferably capable of poWering 
the circuitry of the remote device 20 for a period of eight 
hours. 
As Will be appreciated by those skilled in the art, a number 

of modi?cations may be made in the above described 
structure. For example, the input device 22 may be a device 
With an analog output. Devices such as sensors, meters 
scanners and the like typically provide analog outputs. In 
such an arrangement, an input interface capable of convert 
ing analog data to digital data is used in place of the digital 
interface 26 shoWn in FIG. 1. This device can be a common 
analog-to-digital converter. 

In still another modi?cation, the input interface 26 shoWn 
in FIG. 1 may be replaced by other knoWn interface 
circuitry, as Will be appreciated by those skilled in the art. 
Three illustrations folloW. In one arrangement, the input 
interface 26 is simply provided as an addressable location on 
the data bus. The resident program in memory 30 controls 
the processor 28 to poll the addressable location by enabling 
and reading data therefrom. Resident program steps are also 
contained to handshake the addressable location by enabling 
and Writing data thereto. 

In another variation, the input interface 26 may be a 
USART (universal synchronous/asynchronous receiver/ 
transmitter), such as a model 8251 USART available from 
Intel. As knoWn in the art, this device may be programmed 
to transmit and receive serial data from a keyboard, for 
example, in either synchronous or asynchronous modes. 
When a character has been received, the USART stores the 
character in a data bus buffer and sends a character ready 
signal to processor 28. 

In yet a third example, input interface 26 may be a PIO, 
of the type hereinabove described. HoWever, the PIO of this 
example is con?gured to accept data and clock signals on 
tWo data lines con?gured as inputs thereto. 
The program memory 30 of this embodiment contains 

resident program steps to control the processor 28 to respond 
to interrupts from either the USART or the PIO by enabling 
the device and reading data therefrom. Resident program 
steps are also contained to handshake via the USART or PIO 
by enabling and Writing data thereto. 
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It will be appreciated that, depending on the protocol used 
for input data transfer, the remote device 20 must return to 
the input device 22 signals representing well known com 
munication control characters to control data How and to 
verify data accuracy. These characters include, for example, 
DTR (data terminal ready), XON/XOFF (transfer ?ow 
control), ACK (acknowledge) and NAK (negative 
acknowledge). The input interfaces 26 described above are 
all capable of performing as transmitters to provide this 
required hand-shaking under direction of applicable com 
munications software. This capability is well-known in the 
art and accordingly no further description is necessary. 

In yet another modi?cation, the output interface 38 may 
be provided as a keyboard decoder chip from a device, such 
as a keyboard, which is compatible with the keyboard 
interface 40 of the destination computer 42. As will be 
understood from the following, such decoder chips can be 
controlled by the processor 28 so that the inputs thereof 
appear to be accepting keyswitch closure information. The 
decoder chip then transmits the appropriate code and clock 
signals in serial form. 

FIG. 8 shows an example of a decoder chip with eight 
column inputs and four row scanning outputs. In typical 
operation, the rows are scanned by sequential application of 
a low bit from the decoder to the respective rows while the 
remaining rows are held high. When a key is depressed, the 
low bit is read by a column input to the decoder. By 
identifying the row input which was low when the low code 
was detected for a given column the matrix position of the 
depressed key is determined and a keystroke code is out 
putted. FIG. 8 shows that depressions of keyswitches can be 
simulated by the processor 28 if four latches are added. One 
latch is used for each row to be scanned. To simulate the 
output of a given keyswitch, the latch corresponding to the 
output row of the keyswitch is sent a data byte by the 
processor 28 on the data bus (not shown). The byte provides 
a low level on one of the eight input lines, simulating the 
column output from a particular keyswitch. All other posi 
tions of all other latches are held high. The latches are 
sequentially enabled by the row scanning outputs. When the 
row corresponding to the simulated key outputs its scan 
code, the latch is enabled to output the low bit to a speci?c 
input line of the decoder. Thus, keyswitch closures are 
simulated to the decoder chip and the decoder chip outputs 
the appropriate keystroke codes on its clock and data lines. 

In another embodiment, the output interface 38 may be an 
addressable location, a USART or a PIO, as hereinabove 
described for the embodiments of input interfaces 26. 

In still another modi?cation, the output interface 38 may 
be similar to the output interface of the KeyTronic 
KBS 152V voice-actuated keyboard. This keyboard is 
capable of outputting keystroke macros to the keyboard 
interface 40 of a destination computer 42, when prompted by 
voice. 

In a further variation, the remote device 20 may comprise 
a laptop computer and interface elements. The laptop com 
puter may be similar to a type commercially available as a 
model T1200, made by Kabushiki Kaisha Toshiba Corpo 
ration of Kawasaki, Japan. This laptop computer includes a 
keyboard, display, disk memory, battery power and commu 
nications ports. Resident programs operating on the laptop 
comprise a disk operating system, such as MS-DOS 3.1 by 
Microsoft Corporation of Redmond, Wash., and text and 
numerical editing programs, such as Framework II, by 
Ashton-Tate of Culver City, Calif. Working and program 
memory are both on ?oppy disk. The process of translating 
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characters of a known ?le into keystrokes which, when 
outputted to the keyboard interface of a destination 
computer, result in the creation of a similar ?le has been 
described hereinabove with respect to use of a cross 
reference ?le and a number of algorithms. A resident pro 
gram is provided, which, can select data from a Framework 
II ?le and output the data as keystroke codes into a variety 
of other applications operating on a variety of destination 
computers. Thus, the only hardware required to implement 
this advantageous feature of the invention is a cable, which 
attaches to a communications port on the laptop and to the 
keyboard interface of the destination computer. 

The above described device accordingly provides a novel 
communication ability, permitting a user to enter data at a 
remote location, to edit the text, and conveniently to transfer 
the data to a particular application program, such as Word 
Star for instance, operating on an IBM PC. A moment later, 
the user can transfer the same text to a different application 

program, such as MacWrite, operating on an Apple Macin 
tosh. The user can then transfer the same text to a mainframe 
computer. None of these cases requires any special hardware 
or software to be installed on the destination computer. 
Further, the user is not required to possess special knowl 
edge of the destination computer. A long felt need is thus 
satis?ed by the inventive device. 
The foregoing description of the preferred embodiment of 

the invention has been presented for purposes of illustration 
and description and is not intended to be exhaustive or to 
limit the invention to the precise forms disclosed, since 
many modi?cations and variations are possible in light of 
the above teaching. The embodiment was chosen and 
described in order best to explain the principles of the 
invention and its practical application, thereby to enable 
others skilled in the art best to utiliZe the invention in various 
embodiments and with various modi?cations as are suited to 
the particular use contemplated therefor. It is intended that 
the scope of the invention be de?ned by the claims appended 
hereto, when interpreted in accordance with full breadth to 
which they are legally and equitably entitled. 

I claim: 
1. A portable data input, storage and editing device 

comprising: 
input means for data entry; 
storage means for storage of data entered by said input 

means; 
transfer means for transferring data entered by said input 

means to the keyboard interface of a separate host 
computer[;], said transfer means comprising: 
connecting means for connecting said portable device 

to the keyboard interface of the host computer and 
for transferring said data entered by said input 
means to the host computer via the keyboard inter 
face of the host computer; and 

emulator means for modifying said data prior to being 
transferred from said portable device for receipt by 
the keyboard interface of the host computer; 

processor means for controlling said input means, said 
storage means and said transfer means to operate in one 
of a plurality of modes, and 

portable power storage means for operating at least said 
input means, said storage means and said processor 
means when said portable device is disconnected from 
the host computer thereby enabling remote input, stor 
age and editing of said data entered by said input 
means[, 

wherein the host computer comprises a keyboard 
interface, and 
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said transfer means comprises connecting means for con 
necting said device to said keyboard interface of the 
host computer and for transferring said data entered by 
said input means to the host computer via said key 
board interface]. 

2. A device as recited in claim 1, further comprising 
initiating means for initiating a program operating on the 
host computer. 

3. A device as recited in claim 1, Wherein the host 
computer comprises a poWer interface for selectively trans 
ferring poWer from the host computer to said input means, 
storage means and processor means When the device is 
connected to the host computer. 

4. Adevice as recited in claim 1, further comprising macro 
generating means for replacing a ?rst sequence of a ?rst 
number of keystroke characters represented by said data 
entered by said input means by a second sequence of a 
second number of keystroke characters. 

5. A device as recited in claim 1, further comprising 
output key means for initiating a data output transfer via said 
transfer means to the host computer. 

6. A device as recited in claim 1, Wherein said processor 
means for controlling said input means, said storage means 
and said transfer means to operate in one of a plurality of 
modes is programmed for controlling said input means, said 
storage means and said transfer means to operate in: 

an active mode Wherein said data entered by said input 
means is stored in said storage means and said transfer 
means accesses data from said storage means for trans 
fer to the host computer, and 

a bypass mode Wherein said transfer means transfers data 
directly from said input means to the host computer. 

7. A device as recited in claim 3, Wherein said program is 
operable for controlling transfer of ?le data betWeen said 
device and the host computer. 

8. A device as recited in claim 7 Wherein said program is 
RAM-resident. 

9. A device as recited in claim 6 Wherein said input means 
comprises a keyboard for inputting data to the host 
computer, thereby providing for the host computer a detach 
able keyboard for standard and remote operation, Wherein in 
standard operation said processor means controls said input 
means, storage means and transfer means to operate in said 
bypass mode and said keyboard is attached to the host 
computer via said keyboard interface to input sequences of 
characters to the host computer, While in said remote opera 
tion said processor means controls said input means, storage 
means and transfer means to operate in said active mode and 
said keyboard is detached from the host computer for 
inputting sequences of characters to said storage means for 
subsequent transfer via said keyboard interface to the host 
computer. 

10. A device as recited in claim 6, further comprising a 
bypass means for causing said processor means to establish 
said bypass mode. 

11. A device as recited in claim 9 Wherein said transfer 
means further comprises emulation means for emulating a 
keyboard of any of a plurality of computers, thereby alloW 
ing said device to be used as the keyboard of any of said 
computers. 

12. A device as recited in claim 10, Wherein said bypass 
means comprise a program for selecting among a plurality of 
operating modes, including a keyboard emulation mode 
Wherein said input means emulates one of a plurality of 
predetermined keyboards of the host computer. 

13. A device as recited in claim 10 Wherein said bypass 
means comprises a plurality of sWitches for routing data 
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from said input means to said transfer means via said storage 
means and for routing data from said input means to said 
transfer means bypassing said storage means. 

14. A device as recited in claim 10 further comprising 
editing means for editing strings of characters represented 
by said data entered by said input means prior to transfer 
said data to the host computer, said bypass means comprises 
means for routing data from said input means to said transfer 
means via said storage means in said active mode and for 
routing data from said input means to said transfer means in 
said bypass mode, bypassing said storage means, and for 
bypassing said editing means in said bypass mode. 

15. A portable data input, storage and editing device 
comprising: 

input means for data entry; 
storage means for storage of data entered by said input 

means; 

transfer means for transferring data entered by said input 
means to the keyboard interface of a separate host 
computer, said transfer means comprising: 
connecting means for connecting said portable device 

to the keyboard interface of the host computer and 
for transferring said data entered by said input 
means to the host computer via the keyboard inter 
face of the host computer; and 

emulator means for modifying said data prior to being 
transferred from said portable device for receipt by 
the keyboard interface of the host computer; and 

processor means for controlling said input means, said 
storage means and said transfer means to operate in one 
of a plurality of modes including: 
an active mode Wherein said data entered by said input 
means is stored in said storage means and said 
transfer means accesses data from said storage 
means for transfer to the host computer, and 

a bypass mode Wherein said transfer means transfers 
data directly from said input means to the host 
computer, 

further comprising editing means for editing strings of 
characters represented by said data entered by said 
input means prior to transfer said data to the host 
computer[, 

Wherein the host computer comprises a keyboard 
interface, and 

said transfer means comprises connecting means for con 
necting said device to said keyboard interface of the 
host computer and for transferring said data entered by 
said input means to the host computer via said key 
board interface]. 

16. A portable data input, storage and editing device 
comprising: 

input means for data entry; 
storage means for storage of data entered by said input 

means; 

transfer means for transferring data entered by said input 
means to the keyboard interface of a separate host 
computer, said transfer means comprising: 
connecting means for connecting said portable device 

to the keyboard interface of the host computer and 
for transferring said data entered by said input 
means to the host computer via the keyboard inter 
face of the host computer; and 

emulator means for modifying said data prior to being 
transferred from said portable device for receipt by 
the keyboard interface of the host computer; and 
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processor means for controlling said input means, said 
storage means and said transfer means to operate in one 
of a plurality of modes including: 
an active mode Wherein said data entered by said input 
means is stored in said storage means and said 
transfer means accesses data from said storage 
means for transfer to the host computer, and 

a bypass mode Wherein said transfer means transfers 
data directly from said input means to the host 
computer, 

further comprising translating means for translating 
sequences of characters represented by said data 
entered by said input means from an input format for 
the device to a format usable by an application program 
running on the host computer[, 

Wherein the host computer comprises a keyboard 
interface, and 

said transfer means comprises connecting means for con 
necting said device to the keyboard interface of the host 
computer and for transferring said data entered by said 
input means to the host computer via said keyboard 
interface]. 

17. Adevice is recited in claim 16 Wherein said translating 
means operates to translate said sequence of characters from 
said input format to any of a plurality of formats used by 
multiple applications running on said host computer. 

18. Adevice is recited in claim 16 Wherein said translating 
means operates to translate said sequences of characters 
form one format usable by one application program running 
on the host computer to another format usable by another 
application program running on the host computer. 

19. A portable data input, storage and editing device 
comprising: 

input means for data entry; 
storage means for storage of data entered by said input 

means; 

transfer means for transferring data entered by said input 
means to the keyboard interface of a separate host 
computer 
connecting means for connecting said portable device 

to the keyboard interface of the host computer and 
for transferring said data entered by said input 
means to the host computer via said keyboard inter 
face of the host computer; and 

an emulator means for modifying said data prior to 
being transferred from said portable device for 
receipt by the keyboard interface of the host com 
puter; and 

processor means for controlling said input means, said 
storage means and said transfer means to operate in one 
of a plurality of modes including: 

an active mode Wherein said entered data is stored in said 
storage means and said transfer means accesses data 
from said storage means for transfer to the host 
computer, and 

a bypass mode Wherein said transfer means transfers data 
directly from said input means to the host computer, 

[the host computer including a keyboard interface and 
said transfer means including connecting means for 
connecting said device to said keyboard interface of the 
host computer and for transferring said data entered by 
said input means to the host computer via said key 
board interface;] 

said input means including a keyboard for inputting data 
[to] for the host computer, thereby providing for the 

22 
host computer a detachable keyboard for standard and 
remote operation, Wherein in standard operation said 
processor means controls said input means, storage 
means and transfer means to operate in said bypass 

5 mode and said keyboard is attached to the host com 
puter via [said] the keyboard interface of the host 
computer to input sequences of characters to the host 
computer by the emulator means, While in said remote 
operation said processor means controls said input 
means, storage means and transfer means to operate in 
said active mode and said keyboard is detached from 
the host computer for inputting sequences of characters 
to said storage means for subsequent transfer via [said] 
the keyboard interface to the host computer; and 

further comprising editing means for editing strings of 
characters represented by said data entered by said 
input means prior to transfer of said data to the host 
computer. 

20. A device as recited in claim 19, further comprising 
macro generating means for replacing a ?rst sequence of a 
?rst number of keystroke characters represented by said data 
entered by said input means by a second sequence of a 
second number of keystroke characters. 

21. A device as recited in claim 19, further comprising a 
bypass means for causing said processor means to establish 
said bypass mode, 

said bypass means comprises means for routing data from 
said input means to said transfer means via said storage 
means in said active mode and for routing data from 
said input means to said transfer means in said bypass 
mode, bypassing said storage means, and for bypassing 
said editing means in said bypass mode. 

22. A portable data input, storage and editing device 
comprising: 

input means for data entry; 
storage means for storage of data entered by said input 

means; 
transfer means for transferring data entered by said input 

means to the keyboard interface of a separate host 
computer, said transfer means comprising 
connecting means for connecting said portable device 

to the keyboard interface of the host computer and 
for transferring said data entered by said input 
means to the host computer via the keyboard inter 
face of the host computer; and 

emulator means for modifying said data prior to being 
transferred from said portable device for receipt by 
the keyboard interface of the host computer; 

processor means for controlling said input means, said 
storage means and said transfer means, thereby 
enabling remote input, storage and editing of said data 
entered by said input means, and 

record and playback means for recording the data entered 
by said input means and for playing back the recorded 
data, thereby to provide a fault-tolerant operating capa 
bility to the portable device[, 

Wherein the host computer has a keyboard interface, and 
said transfer means comprises connecting means for con 

necting said device to said keyboard interface of the 
host computer and for transferring said data entered by 
said input means to the host computer via said key 
board interface]. 

23. A device as recited in claim 22, Wherein said transfer 
65 means comprises said record and playback means. 

24. A device as recited in claim 22 Wherein said input 
means comprises a keyboard. 
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