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(57) ABSTRACT 

A writing instrument, Such as a pen, mechanical pencil, felt 
marker, or touch-Screen Stylus, which incorporates a (a) laser 
pointer, for highlighting a target, and/or (b) a laser bar code 
reader, which is operable either (i) by manual Scanning by 
the user of the laser beam over the symbol, or (ii) by 
automatic Self-Scanning or motion of the beam over a path 
by means of a motor drive. A manually operable Switch is 
disposed from one mode of use to the other, and also 
functions to move an appropriate focusing optical element in 
and out of the beam path. 
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WRITING INSTRUMENT WITH LASER POINTER 
AND BAR CODE READER 

REFERENCE TO RELATED APPLICATIONS 

0001. This application is a continuation in part of U.S. 
patent application Ser. No. 08/794,782 filed Feb. 13, 1997. 
0002 This application is also related to copending U.S. 
patent application Ser. No. 08/936,288 filed Sep. 24, 1997. 

BACKGROUND OF THE INVENTION 

0003) 1. Field of the Invention 
0004. The invention relates to writing instruments such as 
pens, markers, and mechanical pencils, and Styluses and also 
to laser pointers and bar code readers combined with Such 
instruments as an integral unit. 

0005 2. Description of The Related Art 
0006 Various optical scanning systems and readers have 
been developed heretofore for reading indicia Such as bar 
code Symbols appearing on a label or on the Surface of an 
article. The bar code Symbol itself is a pattern of graphic 
indicia comprised of a Series of bars of various widths 
Spaced apart from one another to bound Spaces of various 
widths, the bars and Spaces having different light reflecting 
characteristics. The readers function by electro-optically 
transforming the Spatial pattern represented by the graphic 
indicia into a time-varying electrical Signal, which is in turn 
decoded into data which represent the information or char 
acters encoded in the indicia that are intended to be descrip 
tive of the article or Some characteristic thereof. Such data 
is typically represented in digital form and utilized as an 
input to a data processing System for applications in point 
of-Sale processing, inventory control, distribution, transpor 
tation and logistics, and the like. 

0007) A variety of scanning devices are know. The scan 
ner could be a wand type reader, Such as shown in U.S. Pat. 
No. 5,508,504, herein incorporated by reference, including 
an emitter and a detector fixedly mounted in the wand, in 
which case the user manually moves the wand across the 
Symbol. AS the wand passes over the bar code, the emitter 
and associated optics produce a light Spot which impacts on 
the code, and the detector Senses the light reflected back 
from the light Spot passing over each Symbol of the code. 
Alternatively, an optical moving Spot Scanner Scans a light 
beam, Such as a laser beam, across the Symbol; and a 
detector Senses reflected light from the beam spot Scanned 
acroSS the Symbol. In each case, the detector produces the 
analog Scan signal representing the encoded information. 

0008 Moving spot scanners of this general type have 
been disclosed for example, in U.S. Pat. Nos. 4,387,297; 
4,409,470; 4,760,248; 4.896,026; 5,015,833; 5,262,627; 
5,504,316; and 5,625,483, all of which have been assigned 
to the same assignee as the instant application and each of 
which are hereby incorporated by reference. AS disclosed in 
Some of the above patents, one embodiment of Such a 
Scanning System resides, inter alia, in a hand held, portable 
laser Scanning device Supported by a user, which is config 
ured to allow the user to aim the Scanning head of the device, 
and more particularly, a light beam, at a targeted Symbol to 
be read. 
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0009. The light source in a laser scanner bar code reader 
is typically a Semiconductor laser. The use of Semiconductor 
devices as the light Source is especially desirable because of 
their Small size, low cost and low Voltage requirements. The 
laser beam is optically modified, typically by an optical 
assembly, to form a beam spot of a certain size at the target 
distance. It is often preferred that the croSS Section of the 
beam spot measured in the Scanning direction at the target 
distance be approximately the Same as the minimum width 
in the Scanning direction between regions of different light 
reflectivity, i.e., the bars and Spaces of the Symbol. Although 
typical readers utilize a Single laser Source, other bar code 
readers have been proposed with two or more light Sources 
of different characteristics, e.g. different frequencies. 
0010. In the laser beam scanning systems known in the 
art, a single laser light beam is directed by a lens or other 
optical components along the light path toward a target that 
includes a bar code Symbol on the Surface. The moving 
beam Scanner operates by repetitively Scanning the light 
beam in a line or Series of lines acroSS the Symbol by means 
of motion or a Scanning component, Such as the light Source 
itself or a mirror disposed in the path of the light beam. The 
Scanning component may either Sweep the beam spot acroSS 
the Symbol and trace a Scan line acroSS the pattern of the 
symbol, or scan the field of view of the scanner, or do both. 
The laser beam may be moved by optical or opto-mechani 
cal means to produce a Scanning light beam. Such action 
may be performed be either deflecting the beam (such as by 
a moving optical element, Such as a mirror) or moving the 
light source itself. U.S. Pat. No. 5,486,944 describes a 
Scanning module in which a mirror is mounted on a fleX 
element for reciprocal oscillation by electromagnetic actua 
tion. U.S. Pat. No. 5,144,120 to Krichever et al., describes 
laser, optical and Sensor components mounted on a drive for 
repetitive reciprocating motion either about an axis or in 
plane to effect Scanning of the laser beam. 
0011 Because of the size and optical and electronic 
complexity of Scanning Systems and bar code readers, they 
generally have heretofore not been combined with writing 
instruments or laser pointers in the same housing. 

SUMMARY OF THE INVENTION 

1. Objects of the Invention 

0012. It is an object of the invention to provide a writing 
instrument with a laser pointer and bar code reader in the 
Same housing. 
0013. It is another object of the invention to provide a 
convertible laser pointer/bar code reader with a manual 
Switch to change the focal point of the laser beam from 
pointing mode to reading mode. 
0014. It is still another object of the invention to provide 
a laser light emitting bar code reader which Scans a target by 
being manually moved by the user. 
0015. It is yet another object of the invention to provide 
a portable battery operated bar code reader in a pen-shaped 
housing that is able to acquire and Store data from bar code 
Symbols, and Subsequently download Such data to a com 
puter; the bar code reader may be operated either as a wand, 
in which the bar code symbol, located a few inches from the 
end of the housing, is manually Scanned by the user, or as a 
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Self-Scanning unit using a mirror to Scan the laser beam 
acroSS the bar code Symbol while the housing is in a fixed 
position. 
0016. It is another object of the invention to provide a 
portable computer with a touch-Screen pen that can option 
ally be used as a laser pointer or as a bar code reader. 
0017 Additional objects, advantages and novel features 
of the present invention will become apparent to those 
skilled in the art from this disclosure, including the follow 
ing detail description, as well as by practice of the invention. 
While the invention is described below with reference to 
preferred embodiments, it should be understood that the 
invention is not limited thereto. Those of ordinary skill in the 
art having access to the teachings herein will recognize 
additional applications, modifications and embodiments in 
other fields, which are within the scope of the invention as 
disclosed and claimed herein and with respect to which the 
invention could be of Significant utility. 

2. Features of the Invention 

0.018. The present invention provides combined writing 
instrument and laser pointer unit for creating a visual display 
on a target, including a portable, hand-held housing aimable 
by a user at a target; a laser emitter Supported by the housing, 
for emitting a laser light beam along a path outwardly of the 
housing towards the target and producing a beam Spot on the 
target; and a writing instrument Supported by the housing. 
0019. In one preferred embodiment, an optical element in 
the housing is mechanically moved in and out of the path of 
the emitted laser beam to the laser beam at either a short 
range from the housing (for bar code reading) or at a 
Substantially greater range (for pointing). In the bar code 
reading mode, the housing includes a detector which is 
activated for detecting at least a portion of light of variable 
intensity reflected off the coded indicia and for generating an 
electrical Signal indicative of the detected light intensity. 
0020. The housing also includes a processor for decoding 
the electrical Signal into data represented by the coded 
indicia and a memory for Storing the data within the housing. 
The novel features which are considered as characteristic of 
the invention are set forth in particular in the appended 
claims. The invention itself, however, both as to its con 
Struction and its method of operation, together with addi 
tional objects and advantages thereof, will be best under 
stood from the following description of Specific 
embodiments when read in connection with the accompa 
nying drawings. Further features of the invention are set out 
in the appended independent claims, and further preferred 
features are set out in the dependent claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIG. 1a is a schematic view of a prior art hand 
held laser Scanner and data collection terminal; 
0022 FIG. 1b shows a hand-held pen-type optical 
reader; 
0023 FIG. 2 shows the principal components of a pen 
type optical reader; 

0024 
0.025 FIG. 4a shows an alternative version of the pen 
type optical reader; 

FIG. 3 demonstrates use of the pen-type optical 
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0026 FIG. 4b shows in more detail the principal com 
ponent of the pen-type optical reader shown in 
0027 FIG. 4a, 
0028) 
cal 

0029 FIG. 5b shows in more detail the principal com 
ponents of the pen-type optical reader of FIG, 5a, 
0030 FIG. 5c is a view of the pen-type optical reader of 
FIG. 5a from a different angle; 
0031 FIG. 6a is a sectional view of an alternative 
pen-type optical reader; 

FIG. 5a shows a further alternative pen-type opti 

0032 FIG. 6b is a perspective view of the pen-type 
optical reader of FIG. 6a, 
0033 FIG. 7a shows one method of downloading infor 
mation from a pen-type optical reader according to the 
present invention; 
0034 FIG.7b shows an alternative method of download 
ing information from the pen-type optical reader according 
to the present invention; 
0035 FIG. 8 shows a dedicated downloading port from 
the pen-type optical reader according to the present inven 
tion; 
0036 FIG. 9 is a section view of the downloading port 
shown in FIG. 8: 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0037 AS used in this specification and in the appended 
claims, the term “indicia broadly encompasses not only 
Symbol patterns composed of alternating bars and Spaces of 
various widths commonly referred to as bar code Symbols, 
but also another one or two dimensional graphic patterns, as 
well as alphanumeric characters. In general, the term “indi 
cia” may apply to any type of pattern or information which 
may be recognized or identified by Scanning a light beam 
and detecting reflected or Scattered light as a representation 
of variations in light reflectivity at various points of the 
pattern or information. Abar code Symbol is one example of 
an “indicia’ which the present invention can Scan. 
0038 FIG. 1 illustrates an example of a prior art bar code 
Symbol reader 10 implemented as a gun shaped device, 
having a pistol-grip type of handle 53. A lightweight plastic 
housing 55 contains a light source 46, a detector 58, optics 
57, Signal processing circuitry 63, a programmed micropro 
ceSSor 40, and a power Source or battery 62. A light 
transmissive window 56 at the front end of the housing 55 
allows an outgoing light beam 51 to exit and an incoming 
reflected light 52 to enter. A user aims the reader 10 at a bar 
code symbol 70 from a position in which the reader 10 is 
Spaced from the Symbol, i.e. not touching the Symbol or 
moving across the Symbol. 
0039. As further depicted in FIG. 1a, the optics may 
include a suitable lens 57 (or multiple lens system) to focus 
the Scanned beam into a Scanning spot at an appropriate 
reference plane. The light Source 46, Such as a Semiconduc 
tor laser diode, introduces a light beam into an optical axis 
of the lens 57, and the beam passes through a partially 
Silvered mirror 47 and other lenses or beam Shaping Struc 
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tures as needed. The beam is reflected from an oscillating 
mirror 59 which is coupled to a scanning drive motor 60 
energized when a trigger 54 is manually pulled. The oscil 
lation of the mirror 59 causes the outgoing beam 51 to scan 
back and forth in a desired pattern. 
0040 A variety of mirror and motor configurations can be 
used to move the beam in a desired Scanning pattern. For 
example, U.S. Pat. No. 4,251,798 discloses a rotating poly 
gon having a planar mirror at each Side, each mirror tracing 
a scan line across the symbol. U.S. Pat. Nos. 4,387,297 and 
4,409,470 both employ a planar mirror which is repetitively 
and reciprocally driven in alternate circumferential direction 
about a drive shaft on which the mirror is mounted. U.S. Pat. 
No. 4,816,660 discloses a multi-mirror construction com 
posed of a generally concave mirror portion and a generally 
planar mirror portion. 
0041. The multi-mirror construction is repetitively recip 
rocally driven in alternative circumferential directions about 
a drive shaft on which the multi-mirror construction is 
mounted. 

0042. The light 52 reflected back by the 6ymbol 70 
passes back through the window 56 for transmission to the 
detector 58. In the exemplary reader 10 shown in FIG. 1a, 
the reflected light reflects off of mirror 59 and partially 
Silvered mirror 47 and impinges on the light Sensitive 
detector 58. The detector 58 produces an analog signal 
proportional to the intensity of the reflected light 52. 
0043. The signal processing circuitry includes a digitizer 
63 mounted on a printed circuit board 61. The digitizer 
processes the analog Signal from detector 58 to produce a 
pulse Signal where the widths and spacings between the 
pulses correspond to the widths of the bars and the Spacings 
between the bare. The digitizer Serves as an edge detector or 
wave shaper circuit, and a threshold value Set by the digitizer 
determines what points of the analog signal represent bar 
edgeS. The pulse Signal from the digitizer 63 is applied to a 
decoder, typically incorporated in the programmed micro 
processor 40 which will also have associated program 
memory and random access data memory. The micropro 
cessor decoder 40 first determines the pulse widths and 
spacings of the Signal from the digitizer. The decoder then 
analyzes the widths and spacings to find and decode a 
legitimate bar code message. This includes analysis to 
recognize legitimate characters and Sequences, as defined by 
the appropriate code Standard. This may also include an 
initial recognition of the particular Standard to which the 
Scanned Symbol conforms. This recognition of the Standard 
is typically referred to as autodiscrimination. 
0044) To scan the symbol 70, the user aims the bar code 
reader 10 and operates movable trigger Switch 54 to activate 
the light Source 46, the Scanning motor 60 and the Signal 
processing circuitry. If the Scanning light beam 51 is visible, 
the operator can See a Scan pattern on the Surface on which 
the Symbol appears and adjust aiming of the reader 10 
accordingly. If the light beam 51 produced by the source 46 
is marginally visible, an aiming light may be included. The 
aiming light, if needed, produces a visible-light Spot which 
may be fixed, or scanned just like the laser beam S1. The 
user employs this visible light to aim the reader at the 
Symbol before pulling the trigger. 
004.5 The reader 10 may also function as a portable data 
collection terminal. If “o, the reader 10 would include a 
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keyboard 48 and a display 49, such as described in the 
previously noted U.S. Pat. No. 4,409,470. 
0046. In view of the relative simplicity, availability and 
adaptability of information Systems including bar code Sym 
bol data Storage capability, it is desirable to develop Systems 
particularly Suitable for consumer applications. An optical 
reader which has many consumer applications is shown in 
FIG. 1b. The arrangement, generally designated as 80 
comprises a pen-shaped main body 81 having at its writing 
end an optical Scanner element light emitter and detector 82 
for reading a bar code Symbol illustrated Schematically as 
83. The pen may also include actual writing capability, for 
example by having the writing nib adjacent the optical 
element 82 or, indeed, having the writing element and the 
optical element 82 at opposing ends. It is desired to increase 
the range of applications for Such a product. The data 
processing capabilities of Such a System 80 are limited by its 
physical size and power Supply potential consequently lim 
iting the range of applications of the arrangement. In addi 
tion various problems arise in actual operation of Such a 
System, in particular in regulating the varying Speeds at 
which consumers scan given bar code symbol 83. 
0047. An embodiment of an optical reader to be used in 
conjunction with the present invention is shown in FIG. 2. 
Although a pen-type optical reader is shown it will be 
appreciated that any other hand-held configuration would be 
appropriate for use in conjunction with the present inven 
tion. Although Specific constructional details are also dis 
cussed in more detail below, it will be appreciated that data 
Storage/processing elements and optical reader elements of 
known type can replace the Specific components discussed 
in a manner that would be well known to the skilled man. A 
discussion of pen-type readers is found in U.S. Pat. No. 
5,506,392, commonly assigned herewith and incorporated 
herein by reference. 
0048. The pen-type optical reader (henceforth referred to 
as a “pen reader”) is generally referenced 90 in FIG. 2. It 
will be appreciated that the exact shape of the pen reader as 
illustrated 90 may be exaggerated, for example in width, in 
order to show more clearly each of the principal components 
and how they interact. In the embodiment shown, the pen 
reader 90 comprises a ball-point pen 91, 92 together with the 
optical reader 93 itself. The pen reader need not actually 
have writing capability, or may be in the form of any Suitable 
Writing implement Such as a pencil, a fountain pen, a marker 
pen and So forth. Indeed the optical reader Sub-System 
discussed in more detail below can be in a modular form 
insertable into a Suitably configured writing implement 
housing of any desired type. 
0049. The writing element of the pen reader 90 is shown 
with a Schematically as a ball-point pen cartridge 91 together 
with a projection/retraction mechanism generally designated 
92 and of any suitable known type. Evidently it is desirable 
to reduce the size of those elements 91, 92 as far as possible 
to allow maximum space for the reader module. 
0050. The reader module is generally designated 93. The 
components and construction of the module 93 will be 
generally well known to the Skilled man and are described 
only briefly hereafter for the purposes of completeness. The 
reader module 93 includes a light source 94, for example, a 
laser or LED and a reflector 95. A reading beam generated 
by the light source 94, reflected by the reflector 95 out of a 
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reading window 96 The reading beam is reflected by a bar 
code Symbol generally designated as 97, passes once more 
through the reading window 96 and is received by a detector 
98. The reader module 93 may be a field of view reader in 
which case the mirror 95 is a fixed mirror and the detector 
98 comprises a CCD (charge coupled device) array, or a 
scanning system in which case reflector 95 is driven by a 
motor schematically shown ht 99 for scanning motion. The 
light source 94, detector 95 and, if appropriate, motor 99 are 
connected to a processor, control and data Storage element 
100 in conjunction with a power source 101. The processor 
element 100 controls operation of the various components 
and also acts as a data Storage and processing device for bar 
code information read by the module 93. As discussed in 
more detail below, it is desired to download the information 
Stored in processor element 100 at a later Stage to an external 
device. Accordingly a data output port is provided fed by 
line 102, preferably adjacent to or in conjunction with the 
reading window 96. 
0051 A particular implementation proposed according to 
the present invention for the pen reader 90 occurs in relation 
to consumer information access. For example where a 
consumer carries a pen reader 90 and is reading a printed 
publication including advertisements, the text of the adver 
tisements may not contain Sufficient information concerning 
the product advertised, nor, of course can the advertisements 
act as any more than encouragement for the consumer to 
purchase the product should the consumer Subsequently 
encounter the product, introducing the risk that the con 
Sumer may forget about the product. 
0052. Where, as in FIG.3, the advertisement carries a bar 
code Symbol 122, however, many of these problems can be 
rectified for a consumer 12p carrying a pen reader 90 of the 
type shown in FIG. 2. When an advertisement for example 
in a magazine 121 is of interest to the consumer 120 the 
consumer Simply Scans the corresponding bar code symbol 
122 with the reader pen 90. The bar code information is 
stored in the processing element 100 and, to the extent 
desired, processed. In particular, information contained in 
the bar code symbol 122 relating to the advertised product 
is Stored. As a result the consumer has an automatic 
reminder of the product he wishes to purchase as well an 
information relating to the product. Evidently, where the 
consumer 120 Sees more than one product of interest, the 
relevant information can also be Stored, the Storage capa 
bilities of the reader pen 90 being limited only by the storage 
space in the processor element 100. 
0.053 A particular implementation of the present inven 
tion allows the consumer to Subsequently download the 
information stored in the reader pen 90 in a manner 
described in more detail below. In particular the information 
can be downloaded to a personal computer or other acceSS 
point to a computer or data network. The downloaded 
information can then be used in various different manners. 
For example the product can be ordered or additional 
information concerning the product can be accessed. A 
particular implementation proposed under the present inven 
tion is that the bar code Symbol accompanying the adver 
tisement contains Sufficient information for the personal 
computer or access point to the computer network to acceSS 
a site on the Internet (or comparable data Storage System). 
This site can contain additional information concerning the 
advertised product, information concerning related products, 
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price information, cross-references to further related Sites, 
and the capability of ordering and paying for the product. 
This greatly simplifies the purchasing process and also 
ensures that the consumer does not forget a product which 
has caught his attention. 
0054. In addition, further information can be derived 
according to the present invention. For example the impact 
of the advertisement and popularity of the product can be 
assessed for future marketing purposes, and quantifying the 
amount of printing Space that should be assigned to the 
advertisement based on its popularity. Preferably the reader 
pen 90 has a dedicated user and carries user identification 
information Such as credit card number, or other identifica 
tion carried under an approved System. As a result, during 
purchase of the product details of the transaction can be 
based on that information. In addition a customer profile can 
be built up based on the consumer's buying patterns. 
0055. It will be seen that the system can be extended to 
other applications. For example where an abstract of text is 
printed together with a bar code symbol, the bar code 
Symbol can contain information which, when downloaded, 
can provide access to additional or related text. ASSuming 
high enough resolution, the bar code Symbol can even be 
read off a VDU or other visual display system in a closed 
System in order to acceSS additional information on the 
Internet. 

0056. Where the bar code symbol is for use in conjunc 
tion with the Internet or parallel System, the information 
contained in the bar code Symbol effectively comprises an 
Internet address. When that information is downloaded to a 
personal computer the personal computer communicates 
with a dedicated Server which captures the Internet address 
and user identification information and re-routes to the 
advertisers website for information retrieval and delivery to 
the consumer's personal computer. Accordingly, the down 
loaded information would enable the PC to go directly to a 
relevant home page or a relevant Sub-page. A resolution 
Server on the System could be used to collect information 
from all users, not only for information purposes but also for 
billing and routing purposes. 
0057 Various alternative pen reader configurations are 
shown in FIGS. 4 to 6. Referring firstly to FIGS. 4a and 4b 
a reader pen 130 includes a pen assembly 132 including a 
ball pen cartridge for example of the type Sold under the 
trade mark Zebra F-refill and an actuating mechanism 134 of 
a known type rotatable to extend and retract the ball pen 
cartridge. The pen reader 130 further includes a trigger 136 
manually actuable to enable a Scan together with a cooper 
ating internal Switch 138 example, code ITT KSC 421. The 
reader pen 130 includes a wand tip 140 for reading a bar 
code symbol. A data output point is also provided at 137. 
The system is powered by a battery 142 of any suitable 
compact type. Also included is a beeper 144 or other audible 
device which can Sound to indicate to the user that a bar code 
Symbol has been Successfully read, that the battery power is 
low, that there is little memory Space left and So forth. 
Different audible tones or Sequences of audible tones can 
represent different warning Signal6. In addition the pen 
reader 130 can include a Screen (not shown) carrying infor 
mation a... to the Status of the pen reader and any instructions 
for use thereof. 

0.058 FIG.5s to 5c show a slight variant in which, where 
appropriate, the same reference numerals have been used as 
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for FIG. 4. It will be seen that the exit window for the reader 
(here known as a laser Scanner at 131) is in an inclined face 
relative to the longitudinal axis of the reader pen 130, 
allowing improved ergonomic. in reading a bar code Sym 
bol. The reader further includes a grip 133, for example 
made of leather, around a portion of its length allowing 
improved user grip and comfort. 

0059 FIG. 6a and 6b show a further alternative configu 
ration Schematically once again using the same reference 
numerals where appropriate as in FIGS. 4 and 5. 

0060 Various methods of downloading the information 
are contemplated. Two approaches are shown in FIGS. 7a 
and 7b. In a preferred configuration shown in FIG. 7a a 
personal computer is shown at 150 being of the portable type 
although a fixed type PC will also of course suffice. The 
personal computer 150 includes a keyboard 152 and a screen 
154 and can generally be of conventional type. The personal 
computer 150 includes a data input port 156 arranged to 
communicate with the pen reader data output port 103. In the 
embodiment shown, the output port 103 of the pen reader 90 
is touched against the data input port 158 on the personal 
computer 150. Touching the input port 156 firstly com 
mences the downloading Sequence and Secondly allows 
accurate and rapid communication between the pen reader 
90 and the personal computer 150. The interface between the 
pen reader so output point 103 and the data input port 156 
can, for example, be of the “memory button” or “touch 
memory' type for example as Sold by Dallas Semiconduc 
tors. The actual interface is of well known type and in effect 
the information stored in the pen reader 90 is communicated 
to a memory button 103 provided at an appropriate point on 
the pen reader 90. The information is converted to a suitable 
form for transmission at the memory button 103 and, on 
contact with the data input port 156 of the personal computer 
150 the transmission is activated. The data input port 156 is 
configured to receive and convert into a Suitable form 
information transferred from the memory button 103. In 
particular the information can be transferred in the form of 
a Series of electronic pulses representing bite. Such a System 
gives rise to a simple and Substantially error-free interface 
allowing a user to download information Stored in a reader 
pen 90 to a personal computer 160 quickly and accurately. 

0061 AS will be appreciated, various other downloading 
methods are contemplated within the ambit of the present 
invention. For example as shown in FIG. 7b a fixed-type 
personal computer 160 including a keyboard 162, a display 
screen 163 and a mouse 164 includes a microphone 166 
which receives an audio signal from a corresponding 
Speaker data output 168 on a reader pen go. A button (not 
shown) or other Switch can be included on the reader pen So 
to activate transition by the speaker 168, The information 
stored in the reader pen 90 is converted to a high frequency 
audio signal at the speaker 168 which is received by the 
microphone 166 and decoded. Of course the transmitter can 
transmit other forms of radiation, for example it can be an 
optical or microwave transmitter with a Suitable receiver 
being provided on the personal computer. 

0.062 Yet a further downloading system is shown in FIG. 
8. A dedicated data downloading port 170 includes an orifice 
172 for receiving a reader pen 90. The port 170 communi 
cates information downloaded from the pen readergo via a 
line 174. Referring to the sectional view shown in FIG. 9, 
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it will be seen that the port 170 includes a data receiving 
interface 174 of any of the types described above which 
communicates with the reader pen 90 for downloading of 
information. Downloading can be contact activated by con 
tact between the pen reader 90 and the interface 174 or 
activated by pushing a button or other Switch (not shown) on 
the pen reader. The interface 174 communicates with a 
processor 176 for converting the downloaded information if 
necessary into a format appropriate for a computer network, 
and the information is communicated to the computer net 
work via line 173. 

0063. It will be seen that all of these methods comprise a 
user-friendly System for downloading Scanned information 
from a pen reader. Use of a port of the type shown in FIGS. 
8 and 9 is particularly suitable where it is not desired to rely 
on the consumer having a PC or other home access to a 
Suitable computer network. The port can for example be 
provided at a retail outlet or other point of sale. It should be 
noted that the pen reader can also be writable via the data 
port, personal computer or other mean. (even a bar code 
Symbol itself) to input user information of the type discussed 
above. This would facilitate short term usage of a pen reader 
allowing a given user to input information temporarily for 
the duration of his or her use of the pen reader. 
0064. The range of applications of the system as a whole 
is evidently very wide. For example a consumer could use 
the pen reader while on an airplane or in other areas where 
access to the Internet was not immediately available. In 
addition to advertisements and editorial text of the type 
described above, the System could be used to store and 
acceSS information concerning items in many other appli 
cations, for example in Warehouse Storage Systems. 
0065. It will be seen that the above teachings relate to any 
Scanner type Suitable for hand-held Scanning and being 
essentially portable, capable of reading a bar code Symbol or 
Similar information carrying Symbol. The information can 
be downloaded from memory in the hand-held scanner by 
means of any Suitable interface to a personal computer or 
other acceSS point or computer network, and corresponding 
information called up from an internet web site or corre 
sponding main memory location. 
0066 Although the invention has been discussed with 
reference to certain housings, triggering or mode-Switching 
mechanisms and other features of the disclosed embodi 
ment, it will be understood that a variety of housing Styles 
and shapes and triggering mechanisms could be used. Other 
conventional features of bar code reading Systems can also 
be included if so desired. The invention is preferably imple 
mented using miniaturized components Such as those 
described herein or in the materials referenced herein, or 
otherwise known in the art. 

0067. Additionally, even though the present invention has 
been described with respect to reading one dimensional bar 
codes, it is not limited to Such embodiments, but may also 
be applicable to more complex indicia Scanning or data 
acquisition applications Such as two dimensional bar codes 
and matrix array Symbols comprised of geometric shapes. It 
is conceivable that the present invention may also find 
application for use with various machine vision or optical 
character recognition applications in which information is 
derived from indicia Such as printed characters or Symbols, 
or from the Surface or configurational characteristics of the 
article being Scanned. 
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0068. In addition to being packaged in specific housings, 
the elements of the Scanner may be implemented in a very 
compact assembly or OEM Subassembly Such as a Single 
integral module or “Scan engine'. Such a module can 
interchangeably be used as the dedicated pointer/Scanning 
element for a variety of different writing instruments, hous 
ings, operating modalities and types of data acquisition 
Systems. 

0069. The module could advantageously comprise vari 
ous optic Subassemblies mounted on a Support, and photo 
detection components, Such as a photodiode, charge coupled 
or Solid State imaging device. Control or data lines associ 
ated with Such components may be connected to an electri 
cal connector mounted to enable the module to be electri 
cally connected to a mating connector associated with other 
elements of the data acquisitions System. 

0070 An individual module may have specific scanning 
or decoding characteristics associated with it, e.g. operabil 
ity at a certain working distance, or operability with one or 
more Specific Symbologies or printing densities. The char 
acteristics may also be defined through the manual Setting or 
factory Setting of control parameters associated with the 
module. The user may also adapt the data acquisition System 
to Scan different types of articles or operate at different 
ranges, or the System may be adapted for different applica 
tions by interchanging modules in the data acquisition 
System through the use of a Simple electrical connector. 

0071. The scanning module described above may also be 
implemented within a self-contained data acquisition unit or 
portable computer including on or more Such components as 
keyboard, display, printer, data Storage, application Soft 
ware, and data bases. Such a unit may also include a 
communications interface to permit the data acquisition unit 
to communicate with a host computer, or other components 
of a data processing System, or with remote computers 
through a local or wide area network or with the telephone 
eXchange network, either through a modem, xDSL interface 
or an ISDN interface, or by low power radio broadcast from 
a portable terminal to a Stationary or mobile receiver and 
thereafter to other System components. 

0.072 It will be understood that each of the features 
described above, or two or more together, may find a useful 
application in other types of Scanners and readers differing 
from the types described above. 

0073 While the invention has been illustrated and 
described as embodied in it is not intended to be limited to 
the details shown, Since various modifications and structural 
changes may be made without departing in any way from the 
Spirit of the present invention. 
0.074. Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can readily 
adapt it for various applications without omitting features 
that, from the Standpoint of prior art, fairly constitute 
essential characteristics of the generic or Specific aspects of 
this invention and, therefore, Such adaptations should and 
are intended to be comprehended within the meaning and 
range of equivalence of the following claims. Although we 
refer to the optical reader 90 as a “pen reader” for conve 
nience, it is to be understood that the reader may be operable 
either as a fixed beam “wand' type reader, in which the 
Symbol is Scanned by manual motion of the reader by the 
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user to move the beam spot acroSS the Symbol, or a moving 
beam Scanner in the reader itself in which a motor drive 
moves a mirror (or other optical element or assembly, 
including possibly the light emitter) to create a moving 
beam. The optical reader of the present invention may also 
be embodied in different housings other than “pen” shaped 
housings. 

0075 Another embodiment of the present invention pro 
vides the capability of optionally utilizing the pen reader 90 
as a light pointer, using the beam emitted from the light 
source 94 (which for reasons of visibility would typically be 
a Semiconductor laser). Such laser pointers are useful for 
highlighting features in a slide presentation, allowing the 
lecturer to Stand at Some distance away from the Screen. In 
such an application of the pin reader, the reflector 95 may or 
may not be activated, depending on whether one wanted a 
Stationary Spot pointer, or a pointer which projected the 
image of a line or circle on the target. The description of the 
operation of a convertible pointer/bar code reader (in a 
housing without the writing instrument) is described in 
greater detail in U.S. patent application Ser. No. 08/936,288, 
which is hereby incorporated by reference. 
0076 A manually operated multi-position trigger Switch 
(such as the clip C, in FIG. 2 or a slide Switch as shown in 
the embodiment of FIG. 4) may be used to switch between 
the various modes of operation of the pen reader. In a first 
position of the Switch, the laser diode 94 is switched off, and 
no beam is produced. In a Second position, the laser diode is 
Switched on and is reflected from the stationary mirror 95, 
thereby providing a fixed pointing beam. In a third position 
of the Switch, the Scanning mirror 95 is actuated, causing the 
beam to be Scanned, thereby generating a visible line on the 
Surface that is being pointed to. In the preferred embodi 
ment, the Scanning is n one dimension So that the resultant 
line on the Screen is Straight. In an alternative embodiment, 
however, the scanning mirror 95 could cause the beam to be 
Scanned in two orthogonal directions, thereby forming any 
desired pattern, Such as a Lissajous pattern or a circle, on the 
Screen. More complex Scanning arrangements could also be 
envisaged, with the laser being turned on or off at predeter 
mined intervals in conjunction with a predetermined Scan 
path in a plane being implemented So that a predetermined 
image or curvilinear figure can be projected onto the Screen 
Such as a Square or triangle, or a pattern of dots forming any 
other desired figure. 
0077 One of the differences between operating in a bar 
code reading mode and a pointing mode is that the target is 
located at, and the beam Spot is focused at, a distance of a 
few inches in reading mode, and at ten or twenty feet in 
pointing mode. The laser diode itself will normally be 
packaged with a focussing lens that focuses the beam spot 
for bar code reading at a relatively short predetermined 
working range from the end of the reader. In order to 
implement a dual distance, and dual mode device, an addi 
tional lens LI may be provided which is disposed within the 
housing and moved into the optical axis of the first focussing 
lens when the pointing mode is activated. Thus, in the 
pointing mode, the beam will pass through two lenses and 
will focus at a Substantial distance away from the end of the 
pointer. Lenses L1 may be mechanically moved in and out 
of the beam path by direct action of the Switch being 
manually moved by the user between reading and pointing 
modes of operation. 
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0078 For example, pushing the clip C in a inward 
direction may move the lens L1 along a track and click into 
a predetermined fixed position in the path of the outgoing 
laser beam. The track can be spring loaded, So that another 
movement of the clip C will release it, out of the beam path. 
0079 Alternatively, lenses L1 may be fixed in position in 
the housing, and the beam path moved into either L1 or a 
clear path to the window. In that alternative, the beam path 
may be moved by the mirror, or changing the position of the 
SOCC. 

0080) If the trigger is a multi-position trigger, the posi 
tions of the trigger could be programmed So that different 
contacts correspond to different projected imageS. Thus, the 
pen could provide an image of a Straight line when the 
trigger is Set in a first position and a projected circle when 
the trigger is Set in another position. Different positions of 
the trigger could also provide different lengths of line and/or 
different sizes of circle or other images that are being 
projected. 

0.081 Scanning of the beam of course reduces the vis 
ibility if the image with respect to the visibility of the spot 
generated by a fixed beam. To compensate, the laser output 
power may be increased depending upon the position of the 
trigger or the mode of use. 
0082 The convertible laser pointer/scanner of this 
embodiment may also be embodied in a Stylus for a pen 
computer, such as shown in U.S. Pat. No. 5,369,262, herein 
incorporated by reference. Such Stylus can be used with 
active matrix or passive (pressure Sensitive) display termi 
nals. The laser pointer may also be embodied in a writing 
instrument, Such as a pen of mechanical pencil, Such as 
depicted in U.S. patent application Ser. No. 08/794,782, 
herein incorporated by reference. 
0.083. In addition to the above noted features, it is pos 
Sible to incorporate other features into the pen, including 
making it a miniature portable computer with a Small (e.g. 
1-line) LCD display, and a small number of input buttons for 
entry of data or control operations, or a trackball for Scroll 
ing. A Voice recorder can also be implemented for taking 
dictation or reminder messages. A radio receiver may also be 
incorporated with the same housing So the unit may function 
as a pager with a Small, one-line display. 
0084 Voice recognition or motion detection may be used 
to initiate operation of any predetermined computer func 
tion. To the extent a more Sophisticated motion detection 
System could be implemented in the pen, handwriting rec 
ognition, Signature Verification or authorization, and Similar 
functions could be implemented. The motion of the pen in 
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Space could also be captured in memory and translated into 
equivalent text So that the pen does not have to actually write 
on paper in order for the data “written” by the motion of the 
pen to be recorded. 
0085 Alternatively, the laser pointer may also be embod 
ied within the housing of a portable, hand-held data terminal 
or computer (sometimes called a "portable digital assistant”) 
such as depicted in U.S. patent application Ser. No. 09/047, 
O15. 

We claim: 
1. A combined writing instrument and laser pointer unit 

for creating a Visual display on a target, comprising: 
a portable, hand-held housing aimable by a user at a 

target, 

a laser emitter Supported by the housing, for emitting a 
laser light beam along a path outwardly of the housing 
towards the target and producing a beam spot on the 
target, and 

a writing instrument Supported by the housing. 
2. An apparatus as defined in claim 1, further comprising 

an optical element in the housing which is mechanically 
moved in and out of the path of the emitted laser beam. 

3. An apparatus as defined in claim 2, wherein the optical 
element is a lens which focuses the laser beam at either a 
Short range from the housing or at a Substantially greater 
range. 

4. An apparatus as defined in claim 1, further comprising 
a detector within the housing operative for detecting at least 
a portion of light of variable intensity reflected off the coded 
indicia and for generating an electrical signal indicative of 
the detected light intensity. 

5. An apparatus as defined in claim 4, further comprising 
a processor for decoding the electrical signal into data 
represented by the coded indicia and a memory for Storing 
the data within the housing. 

6. An apparatus as defined in claim 1, further comprising 
a drive Supported by the housing for Scanning the emitted 
laser light beam across the target. 

7. An apparatus as defined in claim 4, further comprising 
a manually actuatable Switch for activating the detector to 
enable the unit to function as a bar code reader. 

8. An apparatus as defined in claim 1, wherein the writing 
instrument is a pen. 

9. An apparatus as defined in claim 1, wherein the writing 
instrument is a Stylus for a touch Screen of a portable 
computer. 


