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(57) ABSTRACT 

Method and apparatus for scanning items With a compact 
scanner Which is mountable onto and/or integral With a 
pointing instrument. The scanner module may be equipped 
With an aiming beam for additional help in directing the scan 
line toWard the object to be read. The pointing instrument 
may be a pen or pencil or alternately a pen-based computer 
stylus for use With an integrated data terminal module 
operably connected to the scanner module. Security for 
preventing separation of the module may be provided by a 
Wireless link. 
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COMPACT SCANNER MODULE MOUNTABLE TO 
POINTING INSTRUMENT 

[0001] This application is a divisional of application Ser. 
No. 09/174,266 ?led Oct. 16, 1998, Which is a divisional of 
application Ser. No. 08/662,514 ?led Jun. 13, 1996 US. Pat. 
No. 5,874,722; Which is a continuation of application Ser. 
No. 08/277,410 ?led Jul. 19, 1994 abandoned. 

BACKGROUND OF THE INVENTION 

[0002] The ?eld of the present invention generally relates 
to data reading apparatus. More particularly, the ?eld of the 
present invention relates to a method and apparatus for 
scanning items such as those bearing a bar code symbol. 

[0003] Bar code scanners are Well knoWn for scanning the 
universal product code (“UPC”) and other types of bar codes 
on packages or containers, particularly in retail stores. 
Generally, in retail stores, bar code scanners are set up at 
check-out stands or are built into a horiZontal check-out 
counter so that a laser beam is scanned up through a 
transparent WindoW, de?ning a number of different scan 
lines. Normally, packages are placed by the customer on a 
counter, deck or conveyor. A check-out person then takes 
each package, visually locates the UPC or other bar code 
label on a surface of the package and moves the package 
through the laser’s scanning area. 

[0004] Handheld devices have also been employed to read 
bar codes. One such handheld device is the Wand. The Wand 
has a detector positioned in its tip Which is manually draWn 
across the bar code. In such a device, the Wand must be 
oriented in the proper fashion and draWn across the bar code 
at the correct speed and preferably in the proper direction. 
For each complete pass across the bar code, the Wand has 
one opportunity (i.e., one scan) to make a read. Wands 
frequently require repeated passes across the bar code to 
achieve a successful read. 

[0005] Another device is the bar code scanner such as 
shoWn in US. Pat. No. 5,146,463, to Joseph Rando, Which 
is a handheld scanning device. The scanner body is generally 
in the shape of a gun Which may be pointed or aimed at the 
bar code. The user activates the scanning beam by actuating 
a trigger sWitch, turning on the laser light source Which 
generates a laser beam. The laser beam is re?ected off a 
rotating polygon mirror to produce a multitude of scanning 
sWeeps across the bar code. The scanner may also generate 
an aiming beam to aid aiming of the scanned beam. 

[0006] In some applications, it is desirable for the operator 
to have a data terminal associated With the reader apparatus. 
A data terminal typically comprises a key pad to permit 
manual data entry. There have been attempts to integrate a 
reading device, such as a handheld scanner, With a data 
terminal. One such device is the Symbol Technologies 
LRT3800 scanner/portable data terminal system in Which a 
portable data terminal is mounted on top of the gun-shaped 
handheld scanner. In both the integrated and non-integrated 
handheld scanner and data terminal systems, the user prefers 
to use the “precision hand” (i.e. the right hand for a 
right-handed person) for both aiming the scanner and keying 
in data entry. In either system, When manually keying in 
data, if the user is using the precision hand to hold and aim 
the scanner, the user must either sWitch the handheld unit to 
the “off” hand (i.e. the left hand for a right-handed person) 
or use his/her off hand to actuate keys on the data terminal. 
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[0007] Alternately, the user Would aim and use the scanner 
With the off hand to keep the precision hand free for manual 
data entry. 

SUMMARY OF THE INVENTION 

[0008] The present invention relates to a method and 
apparatus for scanning items With a scanner being mounted 
to and/or integral With a pointing instrument, such as for 
example a handheld Writing utensil. In a preferred embodi 
ment, the scanner is assembled in a scanner module Which 
is removably mounted to the pointing instrument. The 
scanner module may be equipped With an aiming beam for 
additional help in directing the scan line toWard the object to 
be read. In certain embodiments, the pointing instrument 
may comprise a pen or pencil, While in other applications it 
may comprise a pen-based computer stylus for use With an 
integrated data terminal module operably connected to the 
scanner module or the data terminal module may comprise 
a light actuable display screen and the pointing instrument 
comprising a light pen for operating the data terminal 
module. Another embodiment is a compact mechanism 
comprising an integrated diode source, scan mechanism and 
associated electronics con?gured as a laser diode coupler 
based optical scanning system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 illustrates a scanner module according to an 
embodiment of the present invention con?gured to be 
mounted on a pointing instrument; 

[0010] FIG. 2 is a diagrammatic cross sectional vieW of 
the scanner of FIG. 1; 

[0011] FIG. 3 is a detailed side vieW of the scanning 
mechanism of the scanner module of FIGS. 1 and 2; 

[0012] FIG. 4 is a top vieW of the scanning mechanism of 
FIG. 3; 

[0013] FIG. 5 is a top vieW of the scanning mechanism of 
FIG. 3 With the scanning mirror permitting the beam the 
mirror to produce an aiming beam; 

[0014] FIG. 5A is a block diagram of a scanner module 
con?guration usable in the scanner of FIGS. 1-5; 

[0015] FIG. 6 illustrates an alternate embodiment scanner 

module; 

[0016] FIG. 6A is a block diagram of a retrodirective 
scanner module con?guration usable in the scanner of FIG. 
6; 

[0017] FIG. 7 illustrates an integrated scanner module and 
data terminal system With the scanner module holder 
mounted on the terminal module; 

[0018] FIG. 7A is a block diagram of a Wireless commu 
nication embodiment for a scanner module and terminal 
system; 

[0019] FIG. 8 illustrates an alternate scanner module and 
data terminal module system With the scanner module holder 
remotely located from the terminal module; 

[0020] FIG. 9 diagrammatically illustrates internals of the 
holder module; 
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[0021] FIG. 10 illustrates another alternate scanner mod 
ule and data terminal module system Where the detector is 
located at the data terminal; 

[0022] FIG. 10A is a block diagram illustrating a scanning 
con?guration of the system of FIG. 10; 

[0023] FIG. 11 is diagrammatic draWing for a design of an 
alternate compact scanner module; 

[0024] FIG. 12 illustrates a pen-based computer and scan 
ner module combination; 

[0025] FIG. 13 is a block diagram illustrating an “out of 
range” system for a scanner module; 

[0026] FIG. 14 is a block diagram illustrating an alternate 
“out of range” system for a scanner module; 

[0027] FIGS. 15a-e illustrate a series of potential optical 
subsystems for focussing the light from the laser diode 
coupler and collecting the light scattered from the bar code 
plane; 
[0028] FIG. 16 is a block diagram for the electronics 
subsystems that may be incorporated in a laser diode coupler 
ASIC; 
[0029] FIG. 17 shoWs a means of scanning multiple bar 
codes With a single complex scan pattern from a single 
tWo-dimensional scanning element; 

[0030] FIGS. 18a-c illustrate three different scan patterns 
Which may be generated by the scanning element used in the 
compact scanners described herein. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0031] The preferred embodiments Will noW be described 
With respect to the draWings. To facilitate description, any 
numeral identifying an element in one ?gure Will represent 
the same element in any other ?gure. 

[0032] FIGS. 1 and 2 illustrate a scanner 10 con?gured to 
be mounted on a pointing instrument 2. The scanner 10 is 
compact and lightWeight so as to be readily manipulated by 
the user and not overly disturb the balance of the pointing 
instrument 2 in the user’s hand 1. 

[0033] The scanner module 10 includes a housing 12 
Which has a support bracket 14 With a clip 18 Which is spring 
loaded to be securely and removably attached to the pointing 
instrument 2. The clip or holder 18 may attach to a particu 
larly designed aiming instrument or may be con?gured to 
attach to conventional Writing instruments, such as a pencil 
or a ballpoint pen. 

[0034] The scanner module 10 includes a light source, 
preferably a laser diode 20, Which is focused by focusing 
element (or elements), shoWn in this embodiment as a 
focusing lens 22, to an outgoing light beam 9. The focusing 
lens 22 may be integrally formed With the laser diode 20 in 
a common barrel housing. The outgoing light beam 9 may be 
further focused by a second focusing element 24. The 
second focusing element 24 may comprise a lens, an aper 
ture, or a gate mechanism Which adjusts the Waist location 
for the outgoing beam 9. The Waist location may either be 
adjusted in one aXis (typically the resolving aXis, i.e., the 
aXis along the scanning direction) or the Waist may be 
adjusted in both in the resolving and the non-resolving aXes. 
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As such, the aperture may be rectangular, round, or any other 
desirable shape depending upon the application. Though a 
?Xed focus focusing system is preferred, it may also be 
desirable to have a variable focusing mechanism to provide 
a varying Waist location. A preferred variable focus device 
is disclosed in US. patent application Ser. No. 07/992,932 
?led Dec. 18, 1992 US. Pat. No. 5,347,121 and US. patent 
application Ser. No. 08/164,300 ?led Dec. 7, 1993 US. Pat. 
No. 5,479,011, herein incorporated by reference. Other 
variable focus devices may be employed by one skilled in 
the art given the disclosure herein. 

[0035] Once focused to the desired Waist location, the 
outgoing light beam 9 is de?ected by a prism 26 (or 
alternately a mirror) toWard a fold mirror 28 and then onto 
the scanning mirror 30. The scanning mirror 30 as shoWn in 
FIGS. 2-5 is mounted on an oscillating frame member 32 
Which is pivotally mounted betWeen jeWel bearings 40, 41 
Which alloW the frame 32 to pivot freely a feW degrees in 
either direction. The jeWel bearings 40, 41 are mounted in a 
?Xed support 33. A spring 39 attached betWeen the ?Xed 
support 33 and the oscillating frame 32/mirror 30 returns the 
frame 32 to the center position (as shoWn in FIG. 4) in the 
absence of the application of any magnetic forces. 

[0036] The oscillating frame 32 includes permanent mag 
nets 36, 37 positioned on opposite sides of the pivoting aXis 
43, the magnets 36, 37 corresponding in position to sole 
noids 34, 35 (electromagnets) mounted on the ?Xed support 
33. The permanent magnet 36 is attracted or repelled to the 
solenoid coil 34 as the ?ow of current applied to the coil is 
alloWed to alternate at the resonant frequency. The perma 
nent magnet 37 is attracted or repelled to the solenoid coil 
35 as the How of current is alloWed to alternate the resonant 
frequency. The oscillation is started by applying a sharp 
pulse of current to coil 35. The signal from coil 34 is then 
ampli?ed and applied to the coil 35. This feedback produces 
a sustained oscillation at the resonant frequency. Other 
driving methods using tWo coils and tWo magnets may be 
implemented by one skilled in the art given the disclosure 
herein. 

[0037] By the oscillation of the mirror 30, the outgoing 
light beam 9 is scanned over a given angle by the mirror 30 
producing a scanning beam 25 (typically a scan line) to scan 
across the bar code 3. Return light R from the scanned beam 
25 re?ecting or scattering off the bar code 3 (return light 
being shoWn by the dash lines R) returns and re?ects off the 
scanning mirror 30 Where it is collected by a concave 
collection mirror 40 Which focuses the beam onto a detector 
42. An electric signal, corresponding to the bar code label 
information detected, is ampli?ed by electronics in a circuit 
board 45 and transmitted through cable 5 for further decod 
ing and transmission. Decoding electronics may be provided 
Within the scanner module 10, but it is preferred that the 
decoding hardWare be located elseWhere to aid compactness 
of the structure of the scanner module 10. When a successful 
read of the bar code 3 has been accomplished, indicator 47, 
such as an indicator light or LED, may light to signify a 
successful read. Alternately, the element 47 may comprise 
another type of indicator such as an LCD display providing 
instructions or other information to the user such as suc 

cessful read, a reference code, item identi?cation, or autho 
riZation code. It should be noted that some Wiring and 
electrical interconnection has been omitted from the draW 
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ings for simpli?cation but Would be readily implemented by 
one skilled in the art given the drawings and description 
herein. 

[0038] The scanner module 10 also includes provisions for 
producing a separate aiming beam. As vieWed in FIG. 5, as 
the scanning mirror 30 pivots to the extreme side position, 
the outgoing light beam 9 bypasses the scanning mirror 30 
and strikes a stationary mirror 50 located on the ?xed 
support 33 behind the scanning mirror 30. The outgoing 
beam 9 re?ecting off the ?xed mirror 50 is not scanned and 
thereby creates a pointing or aiming beam 27 (shoWn as a 
dotted line) to assist in aiming of the scanner. It is noted that 
the sinusoidal motion of the mirror 30 is several times 
greater than the Width of the scanning mirror 30. In a 
sinusoidal scanner such as this, the scanned beam is most 
useful during the more constant velocity portion of the cycle 
period Which alloWs the outgoing beam 9 to bypass the 
scanning mirror 30 and serve as a pointer beam 27. The use 
of the “fringe” portion of the scanning beam as an aiming 
beam is ef?cient because during that portion of the cycle, the 
beam 9 is not as useful since it is not scanning (i.e., moving 
at a useful velocity). 

[0039] For convenience of illustration, FIG. 5 illustrates 
the beam 9 as being angled slightly from a central axis in 
order that the beam 9 be shoWn in the ?gure. In fact, the 
beam 9 Would properly shoWn as directly beloW the mirror 
30 and the aiming beam 27 (see eg FIG. 3) Within the 
module housing. FIG. 5 then illustrates hoW the beam 9 
bypasses the scanning mirror 30 and re?ects off of ?xed 
mirror 50. 

[0040] The various optical components, namely the laser 
diode 20, the focusing lens 22, the secondary focusing 
element 24 and the prism 26 are all illustrated as being 
mounted on a common chassis 60. This common mounting 
chassis 60 alloWs these components to be precon?gured or 
premanufactured thereby facilitating structural alignment. 
The chassis 60 itself is mounted on support brackets 62, 64. 
Preferably the brackets 62, 64 include respective shock 
mounts 63, 65 to minimiZe transfer of vibration betWeen the 
housing 12 and the chassis 60. Other components in the 
scanner module 10 may also be mounted on a suitable 
chassis, including a chassis common to other components. 
The chassis 60 illustrated in FIG. 2 may also comprise a 
printed circuit board replacing and/or supplementing the 
other circuit boards 44, 45 illustrated. 

[0041] Though the scanning mechanism illustrated in 
FIGS. 2-5 is particularly useful in a portable unit due to its 
compact con?guration, such a scanning mechanism may be 
used in a larger handheld scanner or in a ?xed scanner. The 
scanning mechanism illustrated in FIGS. 2-5 may be used 
alone to generate a one-dimensional scan pattern (i.e. a 
single scan line) or may be combined With a second scanning 
mechanism of like or different design to produce other scan 
patterns such as a tWo-dimensional asterisk pattern. The 
scanning mechanism illustrated in FIGS. 2-5 alloWs the 
scanning mirror 30 to pivot in one direction (to produce the 
single scan line), but the mechanism may be modi?ed to 
pivot in tWo directions, vertically as Well as horiZontally to 
produce a tWo-dimensional (omnidirectional) pattern (eg a 
“+” pattern or an asterisk “*” pattern). One modi?cation 
may comprise the provision of replaced bearings 40, 41 With 
a central bearing or a ball socket Which permits omnidirec 
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tional pivoting of the frame member 32 relative to the ?xed 
support 33. TWo additional permanent magnets Would be 
attached to the frame member 32 at the top and the bottom 
thereof and a pair of electromagnets Would be mounted to 
the ?xed support 33 Which Would provide for motive force 
to pivot the mirror 30 in a direction at 90° to the direction 
pivoted by the ?rst set of magnets 34-37. Suitable circuitry 
Would alternately energiZe the respective electromagnets to 
tilt the mirror 30 in the desired direction at a given frequency 
to generate multiple scan lines. 

[0042] The cable 5 is removably attachable to the scanner 
module 10 via a cable connector 7. The cable 10 provides 
electrical connection to the POS system for supplying elec 
trical poWer to the scanner module 10 and provides a path 
for data transfer therebetWeen. Though this embodiment 
illustrates the scanner module 10 tethered to its terminal or 
“host”, alternately a non-electrical connection may be 
implemented such as a infrared Wireless or microWave 
transmission or radio frequency (RF) link. The RF could be 
narroWband or spread spectrum. In such a non-tethered 
system, the scanner module Would require its oWn poWer 
source such as a battery. A recharging connection may be 
provided in the holder mechanism (for example holster 150 
in the embodiment of FIG. 7 described beloW). 

[0043] The scanner module 10 may be provided With 
programmability or con?guration features such as internal or 
external sWitches for setting baud rate, signal tone/volume, 
or interface con?guration (e.g. selecting betWeen RS-232C 
or Wand emulation interfaces). Alternately or in combina 
tion, the programmability or con?guration may be accom 
plished by using selectable cables as disclosed in US. patent 
application Ser. No. 08/034,189 ?led Mar. 22, 1993 US. Pat. 
No. 5,330,370 and/or may be accomplished by bar code 
scanning methods such as described in US. patent applica 
tion Ser. No. 08/039,606 ?led Mar. 25, 1993 Pat. No. 
5,347,113, and US. Pat. Nos. 4,861,972 and 4,866,257, all 
four being herein incorporated by reference. 
[0044] The scanner module 10 may be provided With a 
sensor 49 such as a magnetic coil element Which activates 
(i.e. turns on) the scanner. The sensor 49 may comprise a 
proximity sensor device Which Would detect When the 
scanner module 10 is removed from its holster. Alternately, 
the sensor 49 may detect When the scanner module 10 is in 
proximity to an object to be scanned. The internal scanning 
mechanism is activated in response to a signal sent by the 
proximity sensor. Alternately, the sensor 49 may comprise a 
motion sensor device Which responds to movement of the 
scanner module 10. When the scanner module 10 and aiming 
instrument are grasped and moved by the user, the motion 
sensor Would detect the movement and activate the module. 
The scanning mechanism itself may provide a means for 
generating an actuation signal in response to motion of the 
module 10 (eg the motion of the module 10 may cause the 
scanning mechanism to move, generating a current Which 
Would indicate the module 10 has been moved and should be 

activated). 
[0045] FIG. 5A is a block diagram of a scanner module 
con?guration and method usable in the scanner of FIGS. 
1-5. The steps of the method of this system may include: 

[0046] generating a laser beam 9 With a laser diode 
20; 

[0047] focusing the laser beam With laser optics 22 to 
generate an outgoing beam; 
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[0048] scanning the outgoing beam With a scanning 
mechanism such as the oscillating mirror 30 previ 
ously described, a rotating optical polygon, a pieZo 
electric mirror element, or a holographic disk; 

[0049] passing the scanned beam 25 through the 
WindoW 16; 

[0050] 
[0051] sending return light R Which has re?ected 

and/or scattered back through the WindoW 16 retro 
directively off the scanning mechanism 30; 

[0052] collecting the return light With collection 
optics 40; 

scanning the beam 25 across the bar code 3; 

[0053] focusing the collected return light onto the 
detector 42 and detecting a signal; 

[0054] amplifying the detected signal in ampli?er 48 
and sending the ampli?ed signal to the host via a 
communication link such as cable 5. 

[0055] FIG. 5A also illustrates a location for the sensor 49 
(such as a proximity sensor or motion sensor) Which may 
provide the step of detecting When the scanner module is 
removed from its holster or alternately, detecting When the 
scanner is in motion or in proximity to an object to be 
scanned. The scanner is turned on in response to the sensor. 

[0056] The previous embodiments described a retrodirec 
tive system for the return light Which has re?ected and/or 
scattered off the bar code passes off the scanning mirror for 
collection. FIG. 6 illustrates an alternate embodiment for a 
scanner module 110 having a housing 112 With three Win 
doWs 120, 122, 124. A scanner module 110 is attachable to 
a pointing instrument 102 via clip 118. A connector cable 
105 including a plug connector 107 provides communica 
tion to the data terminal (not shoWn). The outgoing beam 
passes through the ?rst WindoW 120 and return light scanner 
WindoW re?ected off the bar code passes through the other 
WindoWs 122, 124 Where it is collected such as by a toroidal 
collection lens or by a concave collection mirror onto a 
suitable detector. This embodiment is a non-retrodirective or 
direct collection system meaning the return or collected light 
does not pass through the scanning mechanism on its Way to 
the detector. 

[0057] FIG. 6A is a block diagram of the con?guration of 
non-retrodirective scanner module usable in the scanner of 
FIG. 6. The steps of the scanning method of the system may 
include: 

[0058] generating a laser beam With a laser diode 
130; 

[0059] focusing the laser beam With laser optics 132 
to generate an outgoing beam; 

[0060] scanning the outgoing beam With a scanning 
mechanism 134 to produce a scanning beam; 

[0061] passing the scanned beam through the Win 
doW 120; 

[0062] 
[0063] alloWing return light Which has re?ected and/ 

or scattered back through the return WindoW or 
WindoWs 122, 124 non-retrodirectively bypassing 
the scanning mechanism 134; 

scanning the beam across the bar code; 
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[0064] collecting the return light With collection 
optics 136; 

[0065] focusing the collected return light onto the 
detector 138 and detecting a signal; 

[0066] amplifying the detected signal in ampli?er 
140 and sending the ampli?ed signal to the host over 
cable 105. 

[0067] The pointing instrument mountable scanner 10 or 
110 is also combinable With an integrated data terminal as 
shoWn in FIGS. 7-9. In FIG. 7, the scanner module 110 is 
mounted on a pen 102 Which may be used With the pen-base 
data terminal 152. The scanner module 110 is connected by 
a cable 105 to a holder module or stand 150. The pen or 
stylus 102 is held in the holster 151 in the stand 150. Acable 
154 connects the decoding circuits in the stand 150 to the 
data terminal or POS station 152. A sWitch 157 may be 
provided on the holder module 150. Activation of the sWitch 
157 may alloW the scanner module 110 to read continually 
or to be on for a given ?Xed time such as several seconds. 
The display light 107 and the scanner module 110 may be 
used to indicate poWer on or a successful read. A successful 
read may also be indicated by an audible tone. The holder 
module 150 may include an indicator light 153 Which may 
indicate activation. 

[0068] FIG. 8 illustrates another alternate integrated data 
terminal and scanner system to that of FIG. 7. The only 
difference is that the 150A is located remotely from the data 
terminal 152A. The holder module 150 in FIG. 7 may be 
permanently af?Xed or mounted to the data terminal 152, 
may be integrally constructed, or may be removable by a 
suitable mechanical connector to alloW the holder module 
150 to be positioned such as shoWn in the con?guration of 
FIG. 8. The pointing instrument 102 is placeable in a port 
151A in the separately supported holder module 150A 
remotely from the data terminal module 152A. Acable 154 
connects the holder module 150A and the data terminal 
152A. A second cable 105 provides connection betWeen the 
scanner module 110 and the holder module 150A. Alter 
nately, the scanner module may be connected by a cable or 
some other signal transmission mechanism (such as Wireless 
RF, infrared or microWave transmission) either directly to 
the data terminal module 152Aor through the holder module 
150A. 

[0069] The holder module 150A itself be modi?ed be 
removable mounted to the data terminal module 152A. The 
mounting mechanism may comprise hook and loop material 
(such as sold under the trademark VelcroTM). Such an 
attachment may also permit the orientation of the holder 
module 150A to be adjusted by the user in order to place the 
pointing instrument 102 and holder module 150A in a 
desired orientation relative to the data terminal module 
152A. Alternately, the holder module 150A may be mounted 
(either removably or otherWise) by a suitable means to a 
convenient surface. 

[0070] FIG. 9 illustrates one possible con?guration for the 
inside of the holder module 150. The holder module 150 
includes a body With a holster 151 for receiving the aiming 
instrument 102. The holder module 150 includes a printed 
circuit board 162 containing the decoding electronics for 
decoding incoming signal from the scanner module 110 over 
the connector cable 105. A microsWitch 160 is mounted on 
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the circuit board having an activating arm 161 extending 
through a hole 163 in the side of the stylus holster 151. The 
sWitch 160/161 is actuated by the action of the aiming 
instrument 102 being inserted and/or removed from the 
holster 151. When the stylus 102 (shoWn graphically) is 
removed from the holder 151, the sWitch 160 activates the 
label reading and scanning circuitry in the scanning module 
110 and the decoding electronics in the printed circuit board 
162. The stylus holster 150 With the sWitch 160 thereby 
provides the method of automatic activation of the scanner 
module 110. Cable 154 is connected to the data terminal at 
point-of-sale station providing communication and poWer. A 
display light 153 actively connected to the circuit board 162 
may be used to indicate a poWer on condition or a successful 
read. The external sWitch 157 may be used to manually 
activate the scanning operation as previously described. 

[0071] The scanning module 110 may be tethered to the 
terminal or host 152 via a connector cable 105 or may 
alternately comprise a non-tethered Wireless communication 
link such as diagrammatically shoWn in FIG. 7A. In FIG. 
7A, the scanning module 110 is connected to a ?rst com 
munication module 111 Which communicates With a second 
communication module 149 connected to the terminal or 
host 152. Communication may be via infrared Wireless, 
microWave transmission, radio frequency (RF) link, or the 
like. The communication module 111 may comprise a sepa 
rate unit or may be integrally incorporated into the scanning 
module 110. Similarly, the communication module 149 may 
comprise a separate unit or may be incorporated into the 
terminal 152. 

[0072] As described above, the aiming instrument (ele 
ment 2 or 102) may be a conventional Writing utensil, such 
as a pen or pencil, a stylus for use in a pen-based data entry 
system, or a light-pen including a lighted tip (element 3 in 
FIG. 1) for use in a data entry system requiring a light pen. 
The scanner module is lightWeight so as not to interfere With 
conventional Writing operations or data entry in a data 
terminal. In a preferred embodiment, the data terminal 
module is a portable unit Which is handheld and/or easily 
carried on a shoulder strap or belt hook by the user. Such a 
data terminal or pen-based computer module combination is 
shoWn as a handheld pen-based module 400 in FIG. 12. 
When a bar code is to be scanned, the user takes the aiming 
instrument 2 in his/her hand 1 and merely points the aiming 
instrument 2 in the vicinity of the bar code. If the system 
includes an aiming light, the user may use the aiming light 
to further guide the scanning beam to read the bar code. The 
actual aim of the aiming beam may be parallel With the 
aiming instrument, designed to intersect at a given distance 
from the tip 3 of the aiming instrument, or as shoWn in the 
?gures, aimed slightly above the precise aim of the aiming 
instrument. When data needs to be entered, the instrument 2 
functions as a stylus (ie the tip 3) Which may be used for 
inputting data or making selections of particular menu items 
422, 424 on a user-friendly menu 420 in the pen-based 
computer 400. The user need not sWitch hands at any time. 
The preferred precision hand is alWays the one holding the 
scanner and is alWays the one to actuate or effect data entry 
into the portable data terminal or pen-based computer mod 
ule 400. The off hand may be used to hold the portable data 
terminal and the precision hand moves conveniently and 
ef?ciently from pointing at a bar code for scanning to 
making data entry, con?guration, or some other option, such 
as manipulating a user-friendly menu 420 control as shoWn 
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in FIG. 12. The pen-based computer 400 may comprise a 
handheld unit as shoWn in FIG. 12 or may alternately 
comprise a ?xed (e.g. checkstand mounted) or alternately a 
portable unit such as a Wrist-mounted con?guration. 

[0073] The terminal or handheld unit may comprise a 
pen-based (light actuation) input device or any other suitable 
design such as a touch pad sensor Which is actuated by the 
pen. In certain applications, the pointing instrument may 
comprise a pen or pencil. In other applications the pointing 
instrument may comprise a pen-based computer stylus for 
use With an integrated data terminal module operably con 
nected to the scanner module or alternately a light pen for 
operating a light actuable display screen of a data terminal 
module. 

[0074] The scanner module 10 and pointing instrument 2 
may be secured in a holster 410 mounted on the side of the 
pen-based computer 400 When not in use. The scanner 
module 10 may be connected to the pen-based computer 400 
by a connector cable 405, Which provides connection for 
communication and/or poWer. Alternately, the scanner mod 
ule 10 may be battery-poWered and linked by a non-tethered 
communication path such as an RF link as described in other 
embodiments herein. 

[0075] When the scanner module 10 is connected by a 
cable 405, the module is prevented from being lost or 
separated (or stolen) from the pen based computer 400. 
When the scanner module 10 is equipped With a Wireless RF 
link, it may be merely tethered by a cord to prevent 
separation, loss, or theft. In the non-tethered, Wireless 
embodiments (such as the RF link) it is still desirable to 
prevent the scanner module 10 from becoming separated 
from the host or pen-based computer 400. To prevent such 
separation, the system may include an electronic means 
comprising a separation alarm or “Wireless handcuff”. With 
the scanner module 10 transmitting to the host terminal 
(such as the pen-based computer 400), separation or theft 
may be averted by having the host terminal constantly (or 
intermittently) poll the scanner module 10 to con?rm that 
the scanner module is still “there”. If the separation betWeen 
the scanner module 10 and the host becomes too great 
(exceeds a given distance, eg about tWo meters), the 
scanner module 10 and/or the host Will sound a signal 
indicating that the scanner module 10 is too far aWay from 
its host. Asignal may also be employed to alert the user that 
the scanner module is approaching being “out of range”. 
Details of a preferred “Wireless handcuff” system are 
described beloW With respect to FIGS. 13-14. 

[0076] FIG. 10 illustrates yet another alternate scanner 
module and data terminal module system Where the detector 
is located in the data terminal module. The data terminal 
module 220 includes a holster module 250. The scanner 
module 210 generates an outgoing scan beam Which is 
aimed toWard a bar code 235 on an object 230 to be scanned. 
Return light re?ecting and/or scattering off the bar code 235 
is detected by a collection system and detector 252 located 
at the holster module 250 in a non-retrodirective system. 
Since collection optics and other hardWare is not required to 
be housed in the scanner module 210, further compactness 
or economies may possibly be achieved. Alternately, the 
scanner module 210 may also be equipped With collection 
optics providing for collection to be performed in both 
locations Which may result in improved scan success rate. 










