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"HANDY SCANNER' Background of the Invention The present invention relates

‘to a handy scanner which optically reads a bar code and, nore 5
particularly, to a handy scanner which transmts information of the read
bar code by wireless. In a large retail store such as a supermarket, handy

scanners cal led wirel ess touch scanners are,used. In general, a handy
scanner of this type optically 10 readS a bar code and transmts the
read bar code information by wireless. This bar code information is
received by a repeater and electrically input to a Point O Sales (PQOS)
term nal for processing the bar code irghapyabcARNERRe handy scanner is
operated by 15 a power supplied froma built-in battery so that the
handy scanner need not be conneBheR#lgkouhlieoPOBhéernveatibhr ough a power
supply cable. The built-in battery is charged while the handy scanner is
hel d by a scanner hol dehe prdsehvwayaveaadpnt pellaees26o a handy At the tine
of reading a bar code, the operator picks up the handy scanner fromthe
scanner hol der, bstagsez wbadhwoptiovadlyt healandybarannde ehdsembwvet he bar

code until the read wi ndow conmes in tight contact with the barcode, and
depresses A read Bartiépudpriye to a handy scanner which transmits

information of the read bar code by wireless.

In a large retail store such as a supermarket,
handy scanners called wireless touch scanners are used.
In general, a handy scanner of this type optically

10 reads a bar code and transmits the read bar code
information by wireless. This bar code information
is received by a repeater and electrically input to
a Point Of Sales (POS) terminal for processing the bar
code information. The handy scanner is operated by

15 a power supplied from a built-in battery so that the
handy scanner need not be connected to the POS terminal
through a power supply cable. The built-in battery is
charged while the handy scanner is held by a scanner
holder, and always ready to use.

20 At the time of reading a bar code, the operator
picks up the handy scanner from the scanner holder,
brings a read window of the handy scanner close to the
bar code until the read window comes in tight contact
with the barj;ode, and depresses a read switch of the

25 handy scanner. Upqn operation of the read switch, the
handy scanner turns on an LED unit for irradiating

illumination light on the bar code through the read



25 ﬁandy scanner. Upon operation of the read switch, the handy
scanner turns on an LED unit for irradiating illumnation |ight on the bar
code through the read 2- wi ndow. Light reflected by the bar code is
supplied via the read windowto a light-receiving unit of the handy
scanner. The handy scanner obtains bar code,informati on from an out put
signal which is produced 5 I n accoraan%e With the received |light by
the light- receiving unit, and causes a comunication unit to transmt this
bar code information by wireless. The built-in battery is mainly consuned

to drive the LED wlmaowThuglgﬁenféﬂxJQEéeérbyleﬂe%aihéanD y”éﬁp%@led
results in that the built-in"battery is conpletely discharged wthin a

relatively short «ppdiee ofedd Winddwl b6 QPEigheLréOe9eifigt @nptt of hehdandy
scanner back to the scanner holder, there is a possibility that it becones

unusabl e whil e r ehaindy Pedangedes Tnebﬂaﬁﬁy scanpdf chps&dinbybarcosdlener. The
conventional handy scanner, the power consunption is reduced by turning off
the LED unit information from an output signal which is produced
5 in accordance with the received light by the light-
receiving unit, and causes a communication unit to
transmit this bar code information by wireless.
The built-in battery is mainly consumed to drive
the LED unit. Thus, confinuous driving of the LED unit
10 results in that the built-in battery is completely
discharged within a relatively short period of time.
If the operator forgets to put the handy scanner back
to the scanner holder, there is a possibility that it
becomes unusable while reading bar codes to be
15 purchased by a customer.
The conventional handy scanner, the power
consumption is reduced by turning off the LED unit
except while the read switch is kept depressed.
However, since the cumbersome read switch operation
20 is necessary every time a bar code is read, this handy
scanner is poor in operability.

Summary of the Invention

It is an object of the present invention to
provide a handy scanner which can reduce the power
25 consumption without degrading the operability.
The above object can be attained by a handy

scanner removably held by a holder, comprising



except while the read switch is kept depressed. However, since the
cunbersone read switch operation 20 I S necessary every tine a bar code
is read, this handy scanner is poor in operability. Summary of the
Invention It is an object of the present invention to provide a handy

scanner which can reduce the power 25 gonsunption wi t hout degradi ng
the operability. The above object can be attained by a handy scanner
renovably held by a hol der, conprising -3- an illumnation |light source

for illumnating a synbol affixed to an article, a light-receiving section

for producing an QHtPfiuﬁiﬂgéioﬁ°¥%§ﬁg°§9&98et?oEGEiEQREﬂg%FQQE?fEgg%&?e

synbol, and a processing section obtal ning sy or I on

fromthe output sigpphed’€dUsR‘aPYiéle, ! égt'i?ﬁﬁ-cféc\!éNiﬁ&%b@&io&‘ih%fi n the
processi ng section includes a nonitor circuif for determ ning whether the

handy scanner is @ﬁ&du@ﬂn?h@nh@ﬁﬂpﬁt 80gnal cestres 6hﬁ$ﬂgt tbokekUEAtEE ON
the 10 illumnation [ight source en it is detected by the
light from the symbol, and a processing section for
5 obtaining symbol information from the output signal
produced by the light-receiving section, wherein the
processing section includes a monitor circuit for
determining whether the handy scanner is held by the
holder, and a control circuit for turning on the
10 illumination light source when it is detected by the
monitor c¢ircuit that the handy scanner is removed
from the holder and turning off the illumination
light source when the symbol information has not been
obtained within a predetermined time after turning on
15 the illumination light source.

With this handy scanner, the illumination light
source is turned on upon removing the handy scanner
from the holder. When the illumination light is
reflected by the symbol affixed to the article

20 and received by the 1ight—reqeiving section, the
light-receiving section produces an output signal
corresponding to the reflected light. The processing
section reads the symbol information from the output
signal produced by the light-receiving section.

25 Therefore, the operator need not perform a switching

operation to read the symbol informatiom. Since the

illumination light source is turned off when the



nmonitor circuit that the handy scanner is renoved fromthe hol der and

turning off the illumnation |ight source when the synbol information has
not been obtained within a predetermined tinme after turning on 15 t he
illumnation |ight source. Wth this handy scanner, the illum nation |ight

source is turned on upon renoving the handyyscanner fromthe hol der. Wen
the illumnation |ight is reflected by the synbol affixed to the article 20
and received by the light-receiving section, the light-receiving section
produces an output signal corresponding to the reflected Iight. The
processi ng secti ofymiealisihibermytbon haé oot bewn foiotra {hed ouiphin stgaal

produced by the |ight-receiving section. 25 Therefore, the operator
need not perfor mpredétetmimedpeint i aftén tweniddeors yrle| i1 hiroi nat ion.
Since the illumnnation |light source is turned off when the -4- synbol
i nf ormati on has nbightesowibtaj neower twihich his prasies fullyeconsumedfber
turning on the illumnation |ight source, power which is wastefully
consuned by the illumination light source is reduced.

5 Brief Description of the Drawings

FIG. 1 is a view showing the outer appearance of
a handy scanner system according to an embodiment of
the present invention;
FIG. 2 is a view showing the details of the handy
10 scanner shown in FIG. 1;
FIG. 3 is a block diagram showing the control
circuit of the handy scanner shown in FIG. 2;
FIG. 4 is a circuit diagram showing the
arrangement of a charging circuit shown in FIG. 3; and
15 FIG. 5 is a flowchart for explaining the control
operation of the control circuit shown in FIG. 3.

Detailed Description of the Preferred Embodiments

A handy scanner system according to an embodiment

of the present invention will now be described with
20 reference to the accompanying drawings.

FIG. 1 shows the outer appearance of this handy
scanner system. This handy scanner system is comprised
of a handy scanner 1 which optically reads a bar code
affixed to an article and transmits information of the

25 read bar code by wireless, a scanner holder 2 which
removably holds the handy scanner 1 put -thereon,

a Point Of Sales (POS) terminal 3 which processes the



the illumnnation |ight source is reduced. 5 Bri ef
Description of the Drawings FIG 1 is a view show ng the outer appearance
of a handy scanner system according to an enbodi nent of the present
invention; FIG 2 is a view showing the details of the handy 10

scanner shown in FIG 1, FIG 3 is a block giagram show ng the contro
circuit of the handy scanner shown in FIG 2; FIG 4 is a circuit diagram
showi ng the arrangenent of a charging circuit shown in FIG 3; and 15

FIG 5 is a flowhart for explaining the control operation of the control

circuit shown in baf cdde DehpblREt BB ST ARET @Nropedber PS ofRI ERUrE8bDEEFENT S

A handy scanner system according to an enbodi nent of the present invention
wi Il now be descrthedbatttodd informetesRntLationitecdceoomatié nBafdpwi ngs.

FIG 1 shows the outer appearance of this handy scanner system This handy
scanner system i sscamper skdbpfwirbbesly andnebectiridiahy ophipets | yheeads a
bar code affixed to an article and transmts information of the 25
read bar code by imfereation teabherP0B| terminahi 3h rEmeveddynéaol beldée
handy scanner 1 put-thereon, a Point O Sales (POS) termi nal 3 which
processes % he 2 is connected to the POS termina 3 by a cable, and

the repeater 5 is inserted in the cable and located

near the POS terminal 3.

FIG. 2 shows the details of the handy scanner 1

shown in FIG. 1. As shown in FIG. 2, the handy scanner

10 1 has a read switch 4 which is operated at the time of
reading the bar code, a grip 11 to be held by a hand of
an operator, a read window 12 which is made close to
the bar code until it is almost brought into tight
contact with the bar code, an LED unit 13 serving as

15 an illumination light source for illuminating the bar
code via the read window 12, and a DIP switch 14 for
setting the emission limit time of the LED unit 13.
The read window 12 is arranged at the distal end of the
scanner body. The read switch 4 is arranged on the

20 side surface of the scanner body. The DIP switch 14 is
arranged on the lower surface of the scanner body.

FIG. 3 shows the control circuit of the handy
scanner 1 shown in FIG. 2. This control circuit is
composed of a CPU 15, a ROM 16, a RAM 17, an LED driver

25 18, a light-receiving unit 19, a bar code decoder 20,

a switch decoder 21, a wireless communication unit 22,

a rechargeable battery 23, and a charging circuit 24.



-5- bar code information, and a repeater 5 which receives the bar code

i nformation transmtted fromthe handy scanner 1 by wirel ess and
electrically inputs the information to the PCS term nal 3. The scanner

hol der 5 2 is connected to the POS terminal 3 by a cable, and the
repeater 5 is inserted in the cable and Locgted near the PGS termnal 3.
FIG 2 shows the details of the handy scanner 1 shown in FIG 1. As shown
in FIG 2, the handy scanner 10 1 has a read switch 4 which is
operated at the time of reading the bar code, a grip 11 to be held by a

hand of an operatphe @rveds 1ndennddtuhi €6 thepgedCE@Eecho4] henbarogode
until it is alnost brought into tight contact with the bar code, an LED

unit 13 serving aké l5the RAMN17?| | thenBEDodrivght 18puthe bar tcbdandeaddeg
the bar code via the read window 12, and a DIP switch 14 for setting the
emssion limt ti2@, othe hewitfhudetod€r The thadwiratless l@ommunicahifjen at
the distal end of the scanner body. The read swtch 4 is arranged on the 20
side surface of twRitcadhneandothe chiaegbng cireeht 124 s The DIP switch

5 14 is connected to the switch decoder 21. The LED
unit 13 is connected to the LED driver 18. The light-
receiving unit 19 is connected to the bar code
decoder 20. The rechargeable battery 23 is connected
to the charging circuit 24 so that the rechargeable

10 battery 23 is charged by the charging circuit 24 to
supply a power supply voltage VCC to all the circuit
components of the handy scanner 1.

The CPU 15 performs processing of controlling the
entire operation of the handy scanner 1. The ROM 16

15 stores fixed data such as a control program of the CPU
15. The RAM 17 temporarily stores data input to and
output from the CPU 15. The RAM 17 includes areas
serving as a register TR for storing emission limit
time of the LED unit 13 and a timer counter TM for

20 storing time data which changes from the emission limit
time preset as an initial value. To start the timer
counter TM after presetting the emission limit time of
the LED unit 13, the CPU 15 permits an interruption
periodically requested from an internal timepiece

25 circuit formed therein. The CPU 15 responds to each
interruption in order to update the time data stored

in the timer counter TM at a constant rate and detects



arranged on the | ower surface of the scanner body. FIG 3 shows the control
circuit of the handy scanner 1 shown in FIG 2. This control circuit is
conposed of a CPU 15, a ROM 16, a RAM 17, an LED driver 25 18, a
light-receiving unit 19, a bar code decoder 20, a switch decoder 21, a

wi rel ess comrmuni cation unit 22, a rechargeapl e_battery 23, and a charging

circuit 24. - 6-

The CPU 15 is connected to the read switch 4, the ROM

16, the RAM 17, the LED driver 18, the bar code decoder 20, the switch
decoder 21, the wireless conmunication unit 22, and the charging circuit

24. The DI P swi t Gn felapse ldif | she cemied bon t bihie tsimé chherctllert dde ddte
LED unit 13 is connected to the LED driver 18. The light- receiving unit 19
is connected to t9kored Imdehelctimer countiée TMcreackes! LObatfery 23 is
connected to the charging circuit 24 so that the rechargeable 10

battery 23 is cha&tanpls. t HEhe HoER) digiver cl8 tdpives e phED aupbhel3 suppl y

vol tage VCC to al

the circuit conponents of the handy scanner 1. The CPU

15 performs proce§ deERfurbhi}d| ¢ gprgieituted by a plurality of light-

5 emitting elements arranged in a row, and emits

illumination light to be irradiated on a bar code via

the read window 12. The light-receiving unit 19 is

constituted by a line CCD, and produces an output

signal corresponding to light reflected by the bar code

10 and supplied via the read window 12. The bar code

decoder 20 decodes the output signal produced by the

light-receiving unit 19. The CPU 15 reads information

of the bar code obtained as a decoding result from

the bar code decoder 20 and supplies the bar code

15 information to the wireless communication unit 22.

The wireless communication unit 22 transmits the

bar code information supplied from the CPU 15 to

the repeater 5 in the form of an infrared signal.

The repeater 5 receives the infrared signal and

20 supplies the bar code information obtained from this

infrared signal to the POS terminal 3. The DIP switch

14 is operated to set a binary code of, e.g., three

bits to select the emission limit time of the LED

unit 13. The switch decoder 21 decodes the binary

25 code set as a state of the DIP switch 14. The CPU 15

determines the emission limit time of the LED unit 13

in accordance with the decoding result from the switch



entire operation of the handy scanner 1. The ROM 16 15 stores fixed
data such as a control programof the CPU 15. The RAM 17 tenporarily sto
data input to and output fromthe CPU 15. The RAM 17 incl udes areas serving
as a register TR for storing emssion limt tinme of the LED unit 13 and a

timer counter TMfor 20 storing tine dgta whi ch changes fromthe

emssion limt time preset as an initial™

To start the tinmer count

TM after presetting the emssion limt tine of the LED unit 13, the CPU
pernmts an interruption periodically requested froman internal tinepiec

25 circuit fgr
in order to update

C%’%ﬁjef hf:[ el d J‘t&‘g%l}f’s I & Dgggéntfilﬁ%ht%eiﬁﬂgt i o

tine ta stored 1n the tiner counter

constant rate andylet &y fster TR & A& Of7the em ssion limt time wh
the tine data stored in"the tinmer counter TMreaches "0 ", for exanple.

LED driver 18 drives tiwe Lé&banmet HIlddhe2 Ly Uih tad3DE Sc6Ans+tert 29 byra

plurality of

light- 5 emtting elenents arranged in a row, and emt

i1lum nation |ighiorvedeind radi &t egb Dage bsuppsbiked vifom the POS terminal

5
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3 through the cable into a DC charging voltage VPS.
This DC charging voltage from the AC-DC converter 25
is supplied to the charging circuit 24 of the handy
scanner 1 through connectors Tl and T2 each of which
is connected when the handy scanner 1 is placed on the
scanner holder 2. The charging circuit 24 charges the
rechargeable battery 23 with the DC charge voltage VPS.
FIG. 4 shows the arrangement of the charging
circuit 24 shown in FIG. 3. As shown in FIG. 4, the
charging circuit 24 includes a charge current limiting
transistor 26 serving as a main component, and charges
the battery 23 while the handy scanner 1 is held by
the scanner holder 2, thereby causing the handy scanner
1 to be readily available for reading a bar code.
A comparator 27 is located at a stage preceding to
the tfansistor 26, and monitors a charge current I
supplied therethrough to the rechargeable battery 23.
The charge current I does not flow in a condition where
the handy scanner 1 is not connected to the scanner
holder 2, and flows in a condition where the handy
scanner 1 is connected to the scanner holder 2.
The comparator 27 produces an output signal which

is set to a low level when an absence of the charge

res

er
15
e
n

en
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the read window 12. The light-receiving unit 19 is constituted by a line
CCD, and produces an output signal corresponding to light reflected by the
bar code 10 and supplied via the read wi ndow 12. The bar code decoder
20 decodes the output signal produced by the light-receiving unit 19. The
CPU 15 reads information of the bar code ol ained as a decoding result from
t he bar code decoder 20 and supplies the b code 15 I nformation to
the wireless communication unit 22. The wirel ess communication unit 22
transmts the bar code information supplied fromthe CPU 15 to the repeater

5 in the formof an. ity ?ltra?jsf Ei;a artecdg%g“{ gc%e(;a‘; $igh reSFd IV eendde i nfrared

signal and 20 supp rmat 1 on obtained fromthis

infrared signal tp fhe B8 & Hdlcrhrgd @Rt ol Idetscewerated to set
a binary code of, €.g9., three bits to select the emission |limt time of the

LED unit 13. The @yd Gu deygriall desc 1ihal hicae U 15 aode set as a
state of the DIP switch 14. The CPU 15 determnes the emssion limt tine
of the LED unit 18 ddtetissd dsedi tidh dilvmalearsli ng result fromthe switch
5 FIG. 5 shows the control operation of the control
circuit shown in FIG. 3. Upon supply of the power
source voltage VCC from the rechargeable battery 23,
the CPU 15 execute the control program to perform the
control operation. The DIP switch 14 is previously
10 operated to set the emission limit time of the LED
unit 13. If the state of the DIP switch 14 is changed
thereafter, the CPU 15 responds to this change and
executes an interruption process of updating the
emission limit time stored in the register TR.
15 When the control operation of FIG. 5 begins, the
CPU 15 checks the switch signal SS, in step S1, to

detect that the read switch 4 is depressed, and the

detected condition signal VS, in step S2, to detect

that the handy scanner 1 is picked up from the scanner

20 holder 2. Steps S1 and S2 are repeatedly executed when
the read switch 4 is not operated and the handy scanner
1 is not picked up. Step S3 is executed when the read
switch 4 is operated or the handy scanner 1 is picked
up. In step S3, the CPU 15 stores the emission limit

25 time of the LED unit 13 read from the register TR of
the RAM 17 into the timer counter TM, and turns on

the LED unit 13 by using the LED driver 18.



- 8- .decoder 21, and stores this emssion limt time into the register TR of
the RAM 17. The scanner hol der 2 has an AC-DC converter 25 for converting
an AC vol tage supplied fromthe PCS termnal 5 3 through the cable
into a DC charging voltage VPS. This DC charging voltage fromthe AC DC
converter 25 is supplied to the charging ciycuit 24 of the handy scanner 1
t hrough connectors Tl and T2 each of whitTh }% connect ed when the handy
scanner 1 is placed on the 10 scanner holder 2. The charging circuit
24 charges the rechargeable battery 23 with the DC charge voltage VPS. FIG

4 shows the arrangene of .t ' | rGAH t | . As
showmn in FIG 4, the ¢ fatféglf nég}f%ﬁ?{r}g%%ﬁ]gtfé n%&eél%aqﬁ%}g@cdjﬂr’l?elﬁ limting

15 transi st fe o6 €I V4 5 4RI & OPTIRIE Mou ik ORArgessidie battery
23 while the han%/e Scanner ﬁl]g?s gﬁd' by the scannoeur hol der 2, thereby

causi ng the handyriGadi¥ierd, tthdecreams |dhavad ) aft st sPAGINEEIRebar code.
A conparator 27 is located at a stage preceding to 20 the transistor

26, and nonitors gb kY6 ESFRAE idn SHPM i leak tdude il Ugded mbtwined.
rechargeabl e battery 23. The charge current | does not flowin a condition
where the dandy saanttels ltime noit cios nesot £idred tfoms cbmerheck-digit of
the bar code that the bar code information is correct.
The CPU 15 causes the correct bar code information to
be transmitted from the wireless communication ﬁnit 22
to the repeater 5 in the form of an infrared signal,
10 and then executes step S3 again. This means that the
emission limit time of the LED unit 13 is restored in
the timer counter TM to continue driving of the LED
unit 13.
If correct bar code information is not obtained in
15 step S5, it is checked in step S6 whether the emission
limit time has been elapsed. When the emission limit
time has not been elapsed, it is checked in step S7
whether the handy scanner 1 is put back to the scanner
holder 2. Step S5 is executed again when the handy
20 scanner 1 is not put back to the scanner holder 2.
When it is detected that the emission limit time
has been elapsed or the handy scanner is put back to
the scanner holder 2, the LED unit 13 is turned off
in step S8. Thereafter, step S1 is executed again.
25 In the embodiment described above, the handy
scanner 1 is connected to and held by the scanner

holder 2 before it is used to read a bar code 28.



hol der. 2, and flows in a condition where the handy 25 scanner 1 is
connected to the scanner hol der 2. The conparator 27 produces an out put

signal which is set to a |ow | evel when an absence of the charge -9-
current | is detected and to a high | evel when a presence of the charge
current | is detected. This output signal ii supplied to the CPU 15 as a
detected condition signal VS. 5 = & B shows the control

operation of the control circuit shown in FIG 3. Upon supply of the power
source voltage VCC fromthe rechargeable battery 23, the CPU 15 execute the

control program tg, pag o€ :g&:g@&%%ﬁ'wﬂfgﬁ%ﬂé’%aﬁ t?éngng%é‘ﬂ'::ggi 41s

previously 10 oper S e emssion |1m ED unit

13. If the state gin{decdd Pe§WMhENsddnher CHANGSE 3 NOERaT L8Enat§EalTy 15

responds to this change and executes an interruption process of updating
the em ssion linpattdPySiPed tRet REnAPIESaRhed R IS charged b%V!Sl@sﬁei'he
sig

control operation of FIG 5 begins, the CPU 15 checks the switc nal SS,
in step S1, to supplied from the scanner holder 2. When the operator
5 picks up the handy scanner 1 from the scanner holder 2,
this is determined from a change in the detected
condition signal VS, and the LED unit 13 is driven for
a period of the emission limit time set in the timer
counter TM. The operator set the read window 12 of the
10 handy scanner 1 close to the bar code 28 so that it is
almost brought into tight contact with the bar code 28,
illumination light from the LED unit 13 is reflected by
the bar code 28, and received by the light-receiving
unit 19. The light-receiving unit 19 produces an output
15 signal corresponding to the reflected light. The bar
code decoder 20 obtains bar code information by
decoding the output signal of the light-receiving unit
19. The bar code information is transmitted to the
repeater 5 by wireless. Since the time data stored in
20 the timer counter TM is reset to an initial value for
each time the bar code information is obtained, driving
of the LED unit 13 is continued for another period of
the emission limit time. Therefore, the operator can
use the handy scanner 1 to perform an operation of
25 successively reading bar codes affixed to articles.
When no bar code information is obtained after the

enission limit time has been elapsed or when the handy



detect that the read swtch 4 is depressed, and the detected condition
signal VS, in step S2, to detect that the handy scanner 1 is picked up from
t he scanner 20 hol der 2. Steps S1 and S2 are repeatedly executed when
the read switch 4 is not operated and the handy scanner 1 is not picked up.
Step S3 is executed when the read switch 4 js operated or the handy scanner
1 is picked up. 1In step S3, the CPU 15 %toiis'The emssion limt 25

time of the LED unit 13 read fromthe register TR of the RAM 17 into the
timer counter TM and turns on the LED unit 13 by using the LED driver 18.

- 10 - After turnin t t
the timer counter’ enr ?ar%@“llﬁg%%ca ter &??1?%%%%% S i{‘fl&?&lﬁf&
whet her correct iy median Qfrfedass£0ds f@@&@@&h@%@w@@dcoésum%tlﬂ this

time, it is conflrrred romthe check-digit of the bar code that the bar
code infornmation 46 Y Needdy TSwarkdid4+ 1b, causes the correct bar code
I nformation to be transn1tted fromthe wireless conmunication unit 22 to

the repeater 5 in the Acddrdinginte NEherschmemaystem of the above-

5 mentioned embodiment, the LED unit 13 is automatically
turned on by picking up the handy scanner 1 from the
scanner holder 2. No particular switch operation is
required for reading a bar code 28. Further, When bar
code information is obtained within the emission limit

10 time, this limit time is restored in the timer counter
TM. Therefore, driving of the LED unit 13 and reading
of a bar code 28 can be continued. Meanwhile, it is
not necessary to repeat a particular switch operation
for each bar code 28. Thus, the operability can

15 be improved when the handy scanner 1 is used for
sequentially reading a plurality of bar codes.

On the other hand, the LED unit 13 is automatically
turned off when no bar code information has been
obtained within the emission limit time. Therefore,

20 power supplied from the rechargeable battery 23 can be
saved. Moreover, the LED unit 13 is also automatically
turned off when the handy scanner 1 has been put back
to the scanner holder 2 within the emission limit time.
This will increase an amount of power to be saved.

25 In the aforementioned embodiment, the emission
limit time is set by using the DIP switch 14. Instead,

the handy scanner 1 can be used to set the emission



10 and then executes step S3 again. This neans that the em ssion
limt time of the LED unit 13 is restored in the tinmer counter TMto
continue driving of the LED unit 13. |If correct bar code information is not
obtained in 15 step S5, it is checked in step S6 whether the eni ssion
limt time has been el apsed. ‘Wen the enisngn limt tine has not been

el apsed, it is checked in step S7 whether t handy scanner 1 is put back
to the scanner holder 2. Step S5 is executed again when the handy 20
scanner 1 is not put back to the scanner holder 2. Wien it is detected that

the e ssi on Iy iire fas Pperyslanped,osyidea el S6aa0eEepsesbhe bigk

to the scanner ho . unrt Is turned o In step S
Thereafter, step %mé Sd&éé‘%'f%égé’dxfssi’én limit timéD tWReRMbREi pRAt
descri bed above, e handy scanner 1 is connected to and held by the

scanner hol der 2 Qed@rss itedd Myodsing€rd Rahdy soden@B. 1, aldefaglthe
period in which the handy scanner 1 is connected to the scanner hol der 2,

t he rechargeabl e \hatd&rof 26nof ehihes hemdyisianoine Istsrettaigethéyregiwter

5 - TR is change based on a result of reading.



supplied fromthe scanner holder 2. \Wen the operator 5 pi cks up the
handy scanner 1 fromthe scanner holder 2, this is determ ned froma change
in the detected condition signal VS, and the LED unit 13 is driven for a
period of the emssion limt tine set in the timer counter_TM_ The operat or
set the read wi ndow 12 of the 10 handy, scanner 1 close to the bar code

28 so that it is alnbst brought into tlg'ht Hntact with tﬂﬂﬂ
illumnation light fromthe LED unit 13 is reflected by t , Emnﬂﬂ E’ I"ﬂ
and received by the light-receiving unit 19. The light-reckiVindg umits19

produces an out py} éﬁ% signal corresponding to the reflected Iight.
The bar code decoder 20 obtains bar code infornation. by decoding the output

signal of the light-regei ripRt
g g eg! Ar&gaw séa%né@eréa@avepmﬁ hed @THR A ORoider,

transmtted to the repeater W reless. Since the tine data stored in 20
the tiner countercdiptsSsigget to an initial value for each time the bar
code information is obtalned driving of the LED unit 13 is continued for
anot her period of the @m1§51amudaﬁﬂdntliqht'Bnﬁnﬁenfnrti&ﬂmm&mamimgcan use

t he handy scanner 1 to perform an operation of 25 successi vely readi ng
bar codes #ffi xech taymsd]l cd £5ixethetrp ren bart ioolkes; | nf or mati on i s obtai ned
after the emission limt tinme has been el apsed or when the handy

a light-receiving section for producing an output
signal corresponding to reflected light from the
symbol; and

a processing section for obtaining symbol

10 information from the output signal produced by said
light-receiving section;

wherein said processing section includes a monitor
circuit for determining whether said handy scanner is
held by said holder, aﬁd a control circuit for turning

15 on said illumination light source when it is detected
by said monitor circuit that said handy scanner is
removed from said holder and turning off said illumina-
tion light source when the symbol information has not
been obtained within a predetermined time after turning

20 on said illumination light source.

2. A handy scanner according to claim 1, wherein
said control circuit includes timer means for starting
when said illumination light source is turned on to
detect that the predetermined time has been elapsed

25 thereafter, and timer control means for restarting said

timer means each time the symbol information is

obtained.



12 - scanner 1 is put back to the scanner holder 2, the LED unit 13 is
turned off to reduce the power consunption of the handy_scanner 1.
According to the scanner system of the above- 5 menti oned enbodi nent,

the LED unit 13 is automatically turned on by picking.u

1 fromthe scanner holder 2. No particular swtch operawmmmgm ﬂg@ﬂiﬁeor
readi ng a bar code 28. Further, \Wen bar” code inmformation 1S obtad N

within the emssion limt 10 time, this limt tine is restored in the

timer counter TM Therefore, driving of the LED unit 13 and reading of a

bar code 28 can be cong ’E’l‘%l [ 0 }?g,]eéa{
particular switch operatlonq¥ &%r éc o‘atc@‘q{gl'hus gyg%era 11ty can
15 be i nproveg & fdie é&m%lsfi@mr ﬂndmdé%eqlfnm &qwranér{dm
reading a plurality of bar codes. On the other hand, the LED unit 13 1s

automati cal |y t unethsrffomhaiampimpranr @ 99T Maiiian diae ean iabtained
within the emission limt tinme. Therefore, 20 power supplied fromthe
rechar geabl e bat ttmer? neis s the predetermined time.

5 4. A handy scanner according to claim 1, wherein
said control circuit is arranged for turning off said
illumination light source when it is also detected by
said monitor circuit that said handy scanner is put
back to said holder.

10 5. A handy séanner according to claim 1, further
comprising a rechargeable battery which serves as
a power source for said illumination light source, said
light-receiving section, and said processing section.

6. A handy scanner according to claim 5, wherein

15 said holder includes power supplying means for
supplying power to charge said rechargeable battery
while said handy scanner is held by the holder, and
said control circuit includes charging means for
charging said rechargeable battery with the power

20 supplied from said power supplying means.

7. A handy scanner according to claim 6, wherein
said monitor circuit includes current monitor means
for monitoring a charging current supplied to said
rechargeable battery to determine from a presence and

25 an absence thereof whether said handy scanner has been
held by or removed froﬁ said holder. -

8. A handy scanner according to claim 1, wherein



saved. Moreover, the LED unit 13 is also automatically turned off when the
handy scanner 1 has been put back to the scanner holder.-2 wthin the.

emssion limt time. This will increase an anount of power to be saved. 25
In the aforenentioned enbodi nent, the emission limit ti mmumgmmmmm

the DIP switch 14. Instead, the handy scanngr 1 can be Us}

em ssi on .- 13 - limt tine if there is provided a bar code fepFes%ntﬁng

time data of the emission limt tinme. Wien the bar code is read by using
t he handy scanner 1, a default value of the emssion limt tine stored in

the register 5 gajidlRdce RASEh PN e N R Y ndeAk 1ty mearts ai !
1. A handy scanner renovably held by a holder, conprising: an illum nation
l'ight source for fidd WA g the ARG aynibEd 10f v ide |18y
wireless.
9. A method of controlling a handy scanner

5 which is removably held by a holder and comprises
an illumination light source for illuminating a symbol
affixed to an article, a light-receiving section for
producing an output signal corresponding to reflected
light from the symbol, and a processing section for

10 obtaining symbol information from the output signal
produced by said light-receiving section, said method
comprising the steps of:

determining whether said handy scanner is held by
said holder;

15 turning on said illumination light source when it
is detected by said monitor circuit that said handy
scanner is removed from said holder; and

turning off said illumination light source when
the symbol information has not been obtained within

20 a predetermined time after turning on said illumination
light source.

10. A method according to claim 9, wherein said
turning-off step includes a step of detecting that
the predetermined time has been elapsed after said

25 illumination light source is turned on, by using timer
means for starting when said illuminatiaon light source -

is turned on, and a step of restarting said timer means



a li.ght-receiving section for producing an output signal corresponding to
reflected light fromthe synbol; and a processing section for obtaining
syrbol 10 i nformati on fromthe output signal produced-by-said-—~ 7~

| i ght-receiving section; wherein said processing section include | tor

circuit for determ ning whether said handy.scanner is m‘m s‘“j G@%ﬂﬂ%r

and a control circuit for turning 15 3d said illunk - . rce
IS

when it is detected by said nonitor circuit that said haﬁdy scanner
removed fromsaid holder and turning off said illumna- tion light source

when the symbol EQEQV %hEOQhQaégﬁgblbﬁ%&o%‘a%&% d ;W Ueh iRy edet erm ned
g 20 on sard il

time after turnin um nation |light source. 2. A handy

scanner according tojglai B hetWB@r GcBoFAiAgC @Bl tQlaif NI WhHerindaaild mer
means for starting when said illum nation I'ight source i's turned on to

detect that the pipdet eeBtaedihgmetbps ineandesapsededh of changdngafter, and
timer control neans for restarting said tinmer nmeans each tine the synbol
information i s ohhaefiédsion limit time set in said timer means as the

5 predetermined time.

12. A method according to claim 9, wherein said
turning-off step includes a step of turning off said
illumination light source when it is also detected in
said monitoring step that said hahdy scanner is put

10 back to said holder.

13. A method according to claim 9, wherein said
handy scanner comprises a rechargeable battery which
serves as a power source for said illumination light
source, said light-receiving section, and said

15 processing section.

14. A method according to claim 13, wherein said
holder includes power supplying means for supplying
power to charge said rechargeable battery while said
handy scanner is held by the holder, and said control

20 circuit includes charging means for charging said
rechargeable battery with the power supplied from said
power supplying means.

15. A method according to claim 14, wherein
said monitoring step includes a step 6f monitoring

25 a charging current supplied to said rechargeable

battery to determine from a presence and an absence

thereof whether said handy scanner has been held by or



- .15 ° - 3. A handy scanner according to claim2, wherein said tinmner
control neans includes Iimt time changi ng nmeans for changi ng an em ssion
limt time set in said timer nmeans as the predeterm ned-ti-ne. .5 _

4. A handy scanner according to claim1, wherein said control circuit is
arranged for turning off said illumnation gght sour ce“mmmm"nﬂm
detected by said nmonitor circuit that sard ndy scannetil [ﬁm
said hol der. 10 5. A handy scanner according fo tldi m"l, Sfurther
conprising a rechargeabl e battery which serves as a power source for said

illum nation li9h{eﬁ§9é§fﬁr3ﬁigaiﬁgﬂélﬁgf?iVing section, and said
. andy

processi ng secti on. scanner according to claimb5, wherein 15

sai d hol der includes P@WBrAsﬂgﬂbyiQsaﬂﬁéfsaéééréﬂﬂe!ibnalaﬂmes,tﬁhéba&ﬁe
sai d rechargeabl e battery while Said handy scanner”is held by the hol der,

and sai d control gifgUbiobB8skiAgSsEb8i8hNInELaAEs  BFafibigtiggShetns for
rechargeabl e battery wth the power 20 supplied fromsaid power

suppl yi ng neans. ¢rafshabgyn§conaesbeacnedi sgmbolcinforfiatibarbyn said
nonitor circuit includes current nonitor neans

S wireless.

17. A handy scanner, substantially as hereinbefore

described with reference to the accompanying drawings.



for monitoring a charging current supplied to said rechargeable battery to

determ ne froma presence and 25 an absence thereof whether said handy
scanner has been held by or renoved fromsaid holder. - 8. A handy
scanner according to claim11, wherein - - said processing
section includes transmtting nmeans for tra3§n1tt|ng t he obt ai ned synbol
information by wireless. 9. A nethod of €on ol"ing a handy scanner 5

which is renovably held by a holder and conprises an illum nation |ight
source for illumnnating a synbol affixed to an article, a Iight-receiving

section for producing an outputAgggQgEtcggr@ﬁgo §5R9 o050 Leef | qu§d3 ght
fromthe synbol, and a processi ng—sectron—for—tg——————oﬁfa A Jb
i nf or mation from the out put signal proguge¢ gﬁéﬁﬁhﬁnllght-rece|V|ng
section, said nethod conprising the steps of eterm ni ng whet her said

handy scanner is held RAynhaau¢ Q@hﬂﬁér 12) removably! HENdN®yOR $Ria®ner
i1lumnation |ight source when
holder (2) is composed of an LED unit (13) for
5 illuminating a bar code affixed to an article, a light-
receiving unit (19) for producing an output signal
corresponding to reflected light from the bar code, and
a processing section (14-18, 20-22, 24) for obtaining
bar code information from the output signal produced
10 . by the light-receiving unit (19). Particularly, the
processing section (14-18, 20-22, 24) includes
a comparator (27) for determining whether the handy
scanner (1) is held by the holder (2), and a control
circuit (14-18, 21) for turning on the LED unit (13)
15 when it is detected by the comparator (27) that the
handy scanner (1) is removed from the scanner holder
(2) and turning off the LED unit (13) when the bar code
information has not been obtained within a predeter-

mined time after turning on the LED unit (13).



is detected by said nonitor circuit that said handy scanner is renpved from
said holder; and turning off said illumnation |ight source when the synbol
i nformati on has not been obtained within 20 a predetermned tine after
turning on said illumnation |ight source. 10. A nethod according to claim
9, wherein said turning-off step includes a step of detecting that the
predeterm ned ti ne has been el apsed after said 25 illumnation |ight
source is turned on, by using tiner neans for starting when said
illunmnation light source is turned on, ¥4Ad a step of restarting said tiner
means each time the synbol information is obtained. 11. A nethod
according to claim 10, wherein said tiner restarting step includes a step
of changing an em ssion limt tine set in said tiner nmeans as the 5
predetermned tine. 12. A nmethod according to claim9_—~wherein said
turning-off step includes a step of turning off saig i

source when it is also detected in said nonitoripg st
scanner is put




10 back to said holder. 13. A nmethod according to claim9, wherein
sai d handy scanner conprises a rechargeable battery which serves as a power
source for said illumnation Iight source, said |light-receiving section
and said 15 processi ng section. 14. A method according to claim 13,
wherein said hol der includes power supplying nmeans for supplying power to
charge said rechargeable battery while said handy scanner is held by the
hol der, and said control 20 circuips4ancludes charging neans for
chargi ng said rechargeabl e battery with the power supplied fromsaid power

suppl ying neans. 15. A nethod according to claim 14 n said
nmonitoring step includes a step of nonigporing 25 v“|$lﬂﬂr‘ g current
supplied to said rechargeabl e batter ' resence _and an
absence thereof whe¢ther said handy scan ~by or renoved
from said hol der. t6. A handy sd3rper—adcordi ng [{ cRT2RECEIVING|Er €i n Sai d
processing sectiontincludes transmititgp@NEaps flor UNIT |19 . ,
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transnmitting the obtained synbol information by 5 wreless. 17. A
handy scanner, substantially as herei nbefore described with reference to
‘the acconpanyi ng draw ngs.
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