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(57) ABSTRACT 

In one embodiment, a portable computerized data communi 
cation device in a data communication system may include, 
for example, a user interface; a computerized system control 
ling operation of the device; a device housing having a normal 
closed condition de?ning an interior space Within the device 
housing, and having an interior electrical connector Within 
the interior space; and the device having an open condition 
providing access to the interior space While the device hous 
ing is in the open condition to enable connection With the 
interior electrical connector of a peripheral device equipping 
the device to perform a neW function. 
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PORTABLE COMPUTERIZED DATA 
COMMUNICATION DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a continuation of 
co-pending US. application Serial No 07/ 707,954 ?led May 
22, 1992 (Attorney Docket No 36808XY), Which in turn is a 
continuation-in-part of co-pending US. application Ser. No. 
07/364,594 ?led Jun. 7, 1989 (Attorney Docket No 36808X, 
noW abandoned), and Serial No 07/ 364,902 ?led Jun. 8, 1989 
(Attorney Docket No 36767 noW abandoned), and Ser. No. 
07/339,330 ?led Apr. 14, 1989 (Attorney Docket No 36808, 
noW abandoned). 
[0002] Pursuant to 35 USC § 365(c) applicant also claims 
the bene?t of prior International Application No PCT/US90/ 
03282 having an international ?ling date of Jun. 7, 1990 
(Attorney Docket No 36767X), said International Applica 
tion claiming priority based on the aforesaid co-pending U.S. 
applications, having an International publication date of Dec. 
27, 1990 as International Publication No WO90/ 16033. 
[0003] The bene?t of 35 USC § 120 of the folloWing 
further pending applications ?led as continuing applications 
under 35 USC § 120 of the aforementioned US. and Inter 
national applications is hereby claimed: U.S. Serial No 
07/633,500 ?led Dec. 26, 1990 (Attorney Docket No 
36767XY). Said Application Serial No 07/ 633,500 is in turn 
a continuation-in-part of application Ser. No. 07/ 626,711 
?led Dec. 12, 1990, noW abandoned (Attorney Docket No 
367637XX). 
[0004] The bene?t of 35 USC § 120 of the folloWing 
further pending applications ?led as continuing applications 
under 35 USC § 120 is hereby also claimed: U.S. Ser. No. 
07/547,087 ?led Jun. 29, 1990 (Attorney Docket No 
6195YX), Which in turn is a continuation-in-part of co-pend 
ing US. application Ser. No 07/406,822, ?led Sep. 7, 1989 
(Attorney Docket No 6195XX) Which Was a continuation of 
co-pending Ser. No. 07/ 104,653 ?led Oct. 2, 1987 (Attorney 
Docket No 6195). 
[0005] Each of the above US. and international applica 
tions is hereby incorporated herein by reference in its entirety. 

INCORPORATION BY REFERENCE 

[0006] Applicant also hereby incorporated by reference 
U.S. Ser. No 07/547,087 ?led Jun. 29, 1990, US. Pat. No. 
4,953,113 issued Aug. 28, 1990 (based on application U.S. 
Ser. No. 07/406,822 ?led Sep. 7, 1989 of Which application 
Ser. No. 07/547,087 is a continuation-in-par‘t), and US. Pat. 
No. 5,023,824 issued Jun. 11, 1991 (based on application Ser. 
No. 07/478,591 ?led Feb. 9, 1990, ofWhich application Ser. 
No. 07/547,087 is a continuation-in-par‘t). 

BACKGROUND OF THE INVENTION 

[0007] In the route driver industry, Where a truck driver 
makes numerous deliveries to individual customers and loca 
tions, it is necessary for the driver to make a record of the 
delivery and to provide a delivery ticket or invoice to the 
customer along With the goods delivered. The traditional 
method of accomplishing this task is through the handWritten 
creation of an invoice or delivery ticket Which is then torn 
from the invoice book or ticket book, as the case may be, and 
is then provided to the customer. 
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[0008] In recent years, improvements in the traditional 
method have been developed Wherein an electronic device is 
mounted Within the truck driver’s vehicle Which Will provide 
invoices or delivery tickets by printing means. In such cases, 
a calculating machine is provided With a keyboard and print 
ing mechanism so that the driver may enter the customer 
information, the quantity delivered, pricing and other infor 
mation, and thereby to create in printed form an invoice to 
present to the customer, While also creating a permanent copy 
for retention by the driver for submission to the accounting 
department at the home of?ce at the end of the route. 

[0009] Later developments in the route delivery industry 
have led to devices Which are handheld Which may be carried 
With the driver into the customer’s facility so that order entry 
information or other data may be entered by the driver While 
examining the customer’s preexisting inventory, or While dis 
cussing the customer’s needs With the customer’s representa 
tives. 

[0010] Existing devices of this sort provide a small display, 
usually of tWo or four lines of sixteen characters each, With a 
limited electronic memory. Existing devices are frequently 
equipped With nickel-cadmium or other rechargeable batter 
ies for poWer, though some devices operate With non-re 
chargeable batteries. 
[0011] Since alkaline or other non-rechargeable batteries 
are likely to vent gaseous or liquid substances When recharg 
ing attempts are made upon such batteries, some feature must 
be provided on the device to prevent such misuse, While 
alloWing the recharging of proper rechargeable batteries. 
With some existing devices Which have recharging circuitry 
contained in them, cautionary language is provided on the 
case of the unit or in the operating instructions. 

[0012] In other units, no recharging circuitry is provided 
and therefore the rechargeable batteries must be removed 
from the hand-held unit and recharged exteriorly of the unit. 
After recharging is completed, the user must re-install the 
batteries, taking care to install them in the proper orientation. 

[0013] In other devices containing recharging circuitry, an 
external user operated sWitch of the slide or toggle variety is 
provided on the exterior of the unit’s case such that the user 
can change the sWitch to disable the recharge circuitry When 
non-rechargeable batteries are in the unit, or to enable the 
recharging circuitry When rechargeable batteries are installed 
in the unit. This requires the user to remember to set the 
sWitch correctly When batteries are placed in the unit. 

[0014] In order to effectuate recharging of internally 
mounted rechargeable batteries in existing units, the internal 
recharging circuitry of the hand-held unit must be provided 
With externally mounted connectors to engage a source of 
recharging poWer. Existing units are provided With connec 
tors of the pin and socket variety, commonly the Well-knoWn 
D-sub variety Where a generally D-shaped shell houses a 
plurality of pins and sockets Which mate With complementing 
elements of external devices intended to be interconnected 
thereto. Due to the pin and socket architecture, care must be 
taken that interconnection is accomplished accurately and 
that damage to the pin and socket elements does not occur 
When interconnection is made or When the connector is not 
connected. Because hand-held units are repeatedly handled in 
varying environments, it is common for damage to, or con 
tamination of, the pins or sockets to occur. Repair and main 
tenance of the connectors is necessarily undertaken at a repair 
facility in that event. 
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[0015] The internal circuitry of known devices is provided 
with a central processing integrated circuit element, having 
random access dynamic memory associated therewith, with 
interface circuitry to the keyboard and display and with cir 
cuitry to enable communication of the gathered data within 
the unit with external computing devices. The communica 
tion circuitry used in known devices allows communication 
with a single external unit through a standard protocol pro 
mulgated by the Electronic Industries Association (E.I.A.) 
known as RS-232C. No provision is made in existing hand 
held route delivery data entry terminal devices for the addi 
tion of auxiliary memory devices or for intercommunication 
with devices other than those which communicate on the 
RS-232C protocol. 
[0016] The construction of existing hand-held data entry 
devices used in the route delivery industry typically com 
prises a circuit board assembly contained within a housing. 
The interconnection of the processing circuitry with the dis 
play circuitry is through permanent, soldered connections. 
Likewise the interconnections of the central processing unit 
integrated circuit to data collecting random access memory, 
to peripheral device interface circuitry, to memory manage 
ment circuitry, and to communications interface circuitry is 
all by permanently soldering in existing devices. 
[0017] In prior art devices, machine instructions have been 
carried in non-dynamic memory, that is, in read only memory 
devices, better known as erasable programmable read only 
memory or EPROMS which are programmed during manu 
facture and are permanently installed in the existing device to 
control the operation of the central processing unit integrated 
circuit. A change in machine instructions is only accom 
plished by extensive retro?t of components. 
[0018] Existing terminals employ processor integrated cir 
cuits which are able to process data in eight bit partitions, 
which, due to the nature of such eight bit architecture of the 
processor integrated circuit, limits the direct access of the 
central processing unit to 64,000 bytes of data. 
[0019] In existing prior art units, electrostatic discharge 
protection is afforded by use of conductive metallic enclo 
sures or by use of metallic sheathing applied to the inner walls 
of the enclosure of the devices, such sheathing or metallic 
enclosures being electrically connected to ground terminals 
of external devices when interconnection of hand-held data 
entry terminals is effectuated. Such methods of electrostatic 
discharge protection are susceptible to transient signals com 
ing into the devices over interconnection circuitry from exte 
rior units, though affording reasonable protection from tran 
sient signals created by electrostatic discharge arising on the 
exterior of the unit. 

SUMMARY OF THE INVENTION 

[0020] The present invention pertains to hand-held com 
puter apparatus and in particular to hand-held data entry 
terminals used by route delivery drivers to enter data and to 
prepare printed data. 
[0021] A hand-held data entry terminal is provided which 
comprises an elongated housing formed to be comfortably 
held in the hand of a user while data is entered by such user on 
the keypad thereof with the user’s opposite hand. The front 
wall of the enclosure provides a display which may be either 
of an eight line or sixteen line dimension and features a 
keypad having a plurality of numeric, alphabetic and function 
keys. A ?exible strap is removably mounted to the rear wall of 
the unit providing a ?exible strap member with which the user 
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may retain his or her hand against the rear wall of the enclo 
sure. The strap member is removably ?xed to the rear of the 
enclosure by clamping elements retaining the end of the strap 
member to the rear wall of the device. The clamping members 
may be conveniently adjusted by the user to release the ends 
of the strap member through use of simple hand tools. The 
strap member may therefore be exchanged with a replace 
ment when wear necessitates repair. 
[0022] A ?rst end wall of the enclosure is provided with a 
removable hatch element overlying a battery receiving cham 
ber wherein a plurality of non-rechargeable batteries may be 
inserted by the user. Alternatively, a battery pack member 
comprising a plurality of ganged together rechargeable bat 
teries may be inserted in the battery receiving chamber to 
provide main power to the device. Paired probe elements are 
disposed upon an inner wall of the battery receiving chamber 
which engage a conductive element on the ganged together 
rechargeable battery unit whereupon said probes are electri 
cally interconnected. An elongate bar is disposed at a selected 
end of the battery pack member to provide a key to prevent 
improper insertion of the battery pack member within the 
battery receiving chamber and insuring that the conductive 
element on the battery pack member engages the probe ele 
ments of the battery receiving chamber. 
[0023] A battery recharging circuit is provided within the 
enclosure which senses the interconnection of the probe ele 
ments to discriminate between rechargeable batteries and 
non-rechargeable batteries within the battery receiving cham 
ber. When rechargeable batteries are present in their ganged 
together unit arrangement, said recharging circuitry is 
enabled to pass recharging power to the batteries. When non 
rechargeable batteries are present in the battery receiving 
chamber, the probe elements are not engaged or electrically 
interconnected. This open circuit condition is sensed and the 
recharging circuitry is disabled from providing recharging 
power to the batteries within the battery receiving chamber. 
[0024] A second end of the invention is provided with a 
removable end cap having thereon a connector for electrical 
interconnection with mating devices. Said end cap encloses a 
cavity within said second end wherein a slot is provided to 
provide access to an internal electrical connector. Optional 
memory device carrying subassemblies having a generally 
planar con?guration and contact means on a side thereof may 
be disposed within said slot to engage the electrical conductor 
disposed therein. Such optional memory subassemblies are 
allowed to function as discrete memory units, having capacity 
to store or be read repeatedly. 

[0025] Disposed upon a wall of said cavity of said second 
end are a plurality of upstanding pin conductors. Within said 
end cap are provided complementary sockets disposed upon 
said cap to engage said upstanding pins of said cavity when 
said end cap is installed upon said second end of said housing. 
The sockets of the end cap are electrically connected to cor 
responding conductor elements of a D-sub type connector 
mounted to the exterior of the end cap. 

[0026] Further provided within said cavity is an elongate 
opening disposed to provide a passageway for an electrically 
insulative strip to be selectively passed therethrough. Said 
insulative strip is a generally ?exible elongate planar body 
initially disposed at one end thereof between a miniature 
battery and a battery contact and having a free end extending 
through said elongate opening. Said battery is of the minia 
ture disk-like, lithium type and is provided as back up power 
to the central processor circuitry. When the invention device 
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is ready to be placed in service, the end cap is removed and the 
insulative strip is removed from the device, thereby providing 
battery poWer to the circuitry to Which it relates Within the 
unit. 
[0027] Within the housing of the invention are provided 
plural circuit boards, including a display carrying assembly 
With associated control circuitry thereWith. Interconnection 
betWeen said display carrying assembly and a main elongate, 
generally planar, circuit board is made by means of the con 
tact engagement of terminal elements by an intermediary 
resilient conductor element having a plurality of generally 
parallel miniature conductors therein disposed to engage 
complementing terminal elements of the circuit board to be 
interconnected. 
[0028] The preferred embodiment of the invention is pro 
vided With integrated electrostatic discharge protection asso 
ciated With the incoming signal paths of the device. Because 
of this novel advance, the housing of the data entry terminal 
may be constructed of lighter materials and molded from 
polymeric materials into an aesthetically pleasing and com 
fortably held form. The expensive application of metallic 
sheathing is avoided While isolation of sensitive circuit com 
ponents from electrostatic discharge transients is achieved. 
[0029] Interengagement of component assemblies of the 
housing-contained circuitries is achieved by pin and socket 
mating conductors, thereby alloWing retro?t of existing units 
Without dif?cult disassembly as is usual With existing units. 
The modular architecture of the invention device alloWs for 
exchange of peripheral interface boards, thereby affording 
added versatility of use to the device and for ease of manu 
facture of varying models of the invention. 
[0030] The preferred embodiment of the invention is pro 
vided With communication interface circuitry Which com 
plies With RS-485 protocol as de?ned by the Electronic 
Industries Association, thereby providing interchange of data 
betWeen the data entry terminal and peripheral or ho st devices 
at a maximum of 500,000 bits per second. Interface circuitry 
for communication of serially supplied data at rates up to 
19,200 bits per second according to the predominant 
RS-232C protocol is also provided to afford communication 
compatibility With existing devices. 
[0031] A liquid crystal diode display having sixteen lines of 
tWenty characters each is provided on the display circuitry 
assembly Which is electrically interconnected to the main 
circuit board as above summarized. The housing may alter 
natively receive a display having four lines of sixteen char 
acters each if desired. 
[0032] In accordance With an important aspect of the 
present disclosure, a light Weight loW cost basic terminal can 
be adapted for on-line RF communication With a host com 
puter and selectively accommodate high throughput bar code 
scanners of the instant type such as CCD bar code scanners 
and de?ected laser beam scanners, While essentially avoiding 
the de?ciencies in the prior art devices. 
[0033] It is highly desirable that the data capture system be 
compatible With existing peripheral equipment, e.g., for 
doWnloading data to the terminal and Where applicable 
recharging the terminal batteries. In a particularly advanta 
geous embodiment a basic terminal unit has one end With 
external contacts compatible With existing communicating 
and recharging docking apparatus and an opposite end 
adapted to selectively receive various modular adaptor end 
caps. Besides a compatibility end cap providing standard 
overall dimensions and a standard electrical connector 
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arrangement compatible With an existing printer docking 
receptacle, the terminal may be coupled With an automatic bar 
code scanner or other desired peripheral device. The basic 
terminal may receive an RF module adapting the terminal for 
on-line RF communications. 
[0034] In accordance With preferred features, the RF mod 
ule can be removed and replaced With another similar module 
Without requiring any tuning adjustments. Further such mod 
ule interchange can most preferably be carried out in the ?eld 
by the end user. Because of such capability the useful life of 
the basic terminal may be extended Without service interrup 
tions for return to the factory or service center, and the termi 
nal is readily upgraded and adapted to neW operating require 
ments. For example, different operating frequencies can be 
selected simply by replacing the RF module. This is achieved 
by stocking only the desired modules Which are of loW cost in 
comparison to the total system. Similarly, the laser scanning 
component may be associated With the basic terminal only as 
needed, the basic terminal alone being used Where only this 
type of capability is required. 
[0035] An object of the invention is to provide a basic 
terminal con?guration of compact light Weight construction 
but Which is readily adapted to Wireless data communication 
With other components of a data capture system such as a host 
computer, and Which preferably retains a capability for cou 
pling With a non-contact self scanning type bar code reader or 
other highly e?icient data capture component. 
[0036] Another object is to provide such a basic terminal 
con?guration Which can be quickly and easily associated With 
a Wireless transceiver module Without requiring special tools. 
[0037] A further object of the invention resides in the pro 
vision of a basic terminal con?guration With modular means 
for providing RF communications capability or the like. Pref 
erably the RF module can be replaced in the ?eld Without 
requiring any turning adjustment. 
[0038] Still another object of the invention relates to the 
provision of a hand-held type data capture system Wherein a 
basic loW cost light Weight terminal unit can selectively 
receive various modules such as an RF module, but such 
system retaining the option of compatibility With existing 
communicating and/ or recharging docking receptacles (e. g., 
of a portable printer or the like). 
[0039] In an illustrated embodiment, an RF adapter module 
is electrically coupled With a control microprocessor of the 
basic terminal con?guration. The control microprocessor 
may be installed on the peripheral card Within the terminal, 
and the peripheral card in turn may have pin and socket type 
coupling With a host printed circuit board mounting a main 
computer processor. The RF adapter module may have a 
standard external connector ?tting and may contain electrical 
connector means therefor Which automatically engage With 
mating electrical connector means on the peripheral card as 
the end cap module is mechanically applied to the terminal. 
Radio frequency and/ or scanner cabling from the peripheral 
card may pass through a slot in the end Wall of the terminal 
and may be manually connected With the receive/transmit 
circuits and/or external scanner connector of the RF module 
prior to fastening of the module to the terminal, or automatic 
coupling means may be provided for the RF and/or scanner 
circuits as Well as for the standard external connector ?tting. 

[0040] The mating parts of the terminal are modular in the 
sense that they can be readily disconnected from each other. 
One interface part can be disconnected, removed as a unit, 
and replaced With a part of the same or different Width. Simi 
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larly, the basic part of Wireless part is readily disconnected 
from the other parts, removed as a unit, and replaced. Further 
in preferred form each modular part has only quick discon 
nect type signal coupling With the other parts, and most pref 
erably the parts are self-guided so that the couplings are 
achieved as the automatic result of correct inter?tting of the 
parts, as the parts are pressed together. In the ideal embodi 
ment, each module has de?nable performance characteristics 
Which permit it to be tested and adjusted as a separate unit. 
Then the various parts can be interchanged Without requiring 
any further tuning or adjustment. 
[0041] The invention is provided With a plurality of electri 
cally conductive pads generally coplanar With the external 
surface of the housing and ?xed thereto. Such electrically 
conductive pads are interconnected by internal circuitry to the 
connector elements of the D-style connector mounted upon 
the housing end cap such that recharge poWer and data com 
munication pathWays may be made through either or both of 
said contact means. The electrically conductive pads are posi 
tioned such that they may be engaged With mating elements 
having suf?cient resilience to make de?nitive electrical con 
tact therebetWeen When placed in engagement. 
[0042] An alternative embodiment of the invention is dis 
closed Which provides a hand-held computer terminal Which 
may communicate by radio transmission With a remote host 
computer. A removable end cap is detachably mounted to an 
end of the terminal member of the device. Housed Within the 
end cap is a radio module comprising transmission and 
receiving means Which are coupled by Wiring to a peripheral 
controller card mounted Within the terminal member of the 
invention. Cabling interconnecting the radio module of the 
end cap passes through an opening or slot Within the end Wall 
of the terminal device. 
[0043] The end cap is provided With an antenna depending 
from it for transmission and receiving of the outgoing and 
incoming signals. An external connector mounted to the end 
cap alloWs attachment of optional peripheral devices to the 
invention. 
[0044] Base band processing components are contained 
Within the peripheral controller card Within the terminal 
member. These components of the peripheral controller card 
are coupled to the main central processing unit of the terminal 
member by connector means. 
[0045] The end cap may be separated into parts, thereby 
providing easy access to adjusting elements Which may be 
employed to adjust signal levels or frequencies, While alloW 
ing the radio module to continue to be electrically coupled to 
the peripheral controller card of the terminal member. While 
the end cap is removed, access to adjusting elements on the 
peripheral controller card may be had. 
[0046] The peripheral controller card is mounted to other 
system circuitry boards Within the terminal member by 
detachable connector means, thereby alloWing easy assembly 
of differing end units from common parts in similar assembly 
processes. 
[0047] One object of the invention is to provide an 
improved and easily manufactured hand-held data entry ter 
minal unit for use in the route driver industry. 
[0048] Another object of the invention is to provide a hand 
held data entry terminal device having an engaging support 
strap mounted thereto Which is easily removed by the user of 
the device. 
[0049] Another object of the invention is to provide a hand 
held data entry terminal device having sensory means therein 
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to automatically detect the presence of rechargeable batteries 
and to thereupon enable recharging circuitry for said 
rechargeable batteries. 
[0050] Another object of the invention is to provide a hand 
held data entry terminal device having an easily replaceable 
rechargeable battery pack formed to effectuate easy and 
proper orientation Within the device. 
[0051] Another object of the invention is to provide a hand 
held data entry terminal device having a removable cavity 
enclosing end cap to facilitate exchange of modular, plug 
gable, peripheral accessory devices. 
[0052] Another object of the invention is to provide a hand 
held data entry terminal device having a battery isolating 
feature for use While in shipment Which is easily removable 
by the user upon placement in service. 
[0053] Another object of the invention is to provide a hand 
held data entry terminal device having a modular internal 
structure Wherein control circuitry carrying circuit board sub 
assemblies may be exchanged for replacement or upgraded 
subassemblies by plug engagement means. 
[0054] Another object of the invention is to provide a hand 
held data entry terminal device having an easily exchangeable 
display subassembly. 
[0055] Another object of the invention is to provide a hand 
held data entry terminal device having improved electrostatic 
discharge avoidance characteristics. 
[0056] Another object of the invention is to provide a hand 
held data entry terminal device having an external telecom 
munications capability of up to 500,000 bits per second. 
[0057] Another object of the invention is to provide a hand 
held data entry terminal device having an information display 
shoWing sixteen lines of tWenty characters each. 
[0058] Another object of the invention is to provide an 
improved hand-held data entry terminal device Which may 
communicate by tWo-Way radio transmission With a host 
computer. 
[0059] Another object of the invention is to provide a hand 
held data entry terminal of a modular design Which Will 
communicate by radio transmission. 
[0060] Another object of the invention is to provide a hand 
held data entry terminal adapted to removably receive and 
utiliZe PCMCIA Type I feature cards. 
[0061] These and other objects Will be best understood 
from examination of the detailed description of the invention 
and its preferred embodiments as set forth beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0062] FIG. 1 is a someWhat diagrammatic frontal perspec 
tive vieW shoWing a hand-held computer terminal embodying 
the technologies and teachings of the present invention; 
[0063] FIG. 2 is an exploded vieW of the hand-held com 
puter terminal illustrated in FIG. 1; 
[0064] FIG. 3 is a block diagram shoWing the major elec 
tronic circuits and/ or components of the present invention and 
the interconnections betWeen them/ 
[0065] FIG. 4 is a someWhat diagrammatic exploded vieW 
of the top end of the invention shoWing a peripheral memory 
card mounting/terminal block and a back-up lithium battery 
With an associated mylar insulating strip; 
[0066] FIG. 5 is a diagrammatic bottom end-backside vieW 
of the computer terminal With a cut-aWay vieW of a battery 
compartment, shoWing a detached battery end cap and a 
removed nickel-cadmium battery pack; 






















