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SUMMARY OF THE INVENTION MARK READING DEVICE
The object of the present invention is to provide a mark reading device
that will read bar codes, char- BACKGROUND OF THE INVENTION
5   acters, or the like quickly and reliably at varying dis- tances and
angles of incidence. This objective is ach- Field of The Invention
leved by varying the output energy of the laser oscil- lating device after
each scan so that an acceptable The present invention relates to a mark
reading  signal is received at the light detection device. device in which
the output beam of a laser oscillating   10  The output energy of the laser
beam is kept con- device is applied to an object to scan the surface  stant
over the period of each scan. thereof. The laser beam reflected therefrom
is re-    A scan detection device is incorporated to send a ceived, at a
light detection device, to read marks such  signal to a controller
indicating the end of each scan as characters, bar codes, or the like.
of the laser beam. In turn, the controller will change 15  the output
energy of the laser oscillating device, in a Description of Related Art
predetermined manner, after each deflection of the beam. The variance of
laser energy over several de- A device of this kind is known from EP-A-
flections, orscans, insures that a readable signal has 0,230,892 comprising
a laser beam light source, de-  been received at the light detection device
during at flecting means for deflecting the laser beam cyclicly  20  least
one scan. through a predetermined scan angle and receiving      The nature,
principle, and utility of the present in- means including a photodetector
and evaluating elec-  vention will become apparent from the following de-
tronics for reading said laser beam upon reflection  tailed description of
Its operation and the accompa- from an object surface to determine the
mark.      nying drawings. The recent widespread use of computers has  25
spurred the development and use of input devices   BRIEF DESCRIPTION OF THE
DRAWINGS such as character readers, bar code readers and the like. Such
input devices are typically held in the op-  FIGURE 1 is a perspective view
of one embodi- erators hand for convenience and flexibility. Because  ment
of the present invention in a "gun" style; of this, exact positioning and
orientation are not pos-  30  FIGURE 2 is a diagram illustrating a typical
ar- sible. Thus, the reading device must be able to read  rangement of a
controller for controlling the out- over a wide range of distances and
orientation angles  put of a laser oscillating device in response to a to
be reliable and practical. Previous mark reading de-  signal from a scan
detecting light receiving ele- vices have proved unreliable at reading
surfaces at   ment; varying distances and angles. The laser output ener-
35  Figure 3(A) is a graph illustrating a typical output gy of such devices
is fixed while In the scan mode.   signal of the scan detecting element,
verses time, Consequently, the energyof laserlightreceived atthe   during
scan mode in the present invention; detector is a function of the distance
between the    Figure 3(B) is a graph illustrating a typical output reading
device and the surface to be read and the in-  signal from the controller,
verses time, during cident angle of the surface relative to the laser beam.
40  scan mode in the present invention; When such a device is too close to
the surface that is  FIGURE 3(C) is a graph illustrating typical output to
be read the detection device is saturated and the  energy levels of the
laser oscillating device, vers- device fails to function. When the same
device is too  es time, during scan mode in the present inven- far away
from, or at a high angle to, the surface that  tion; is to be read the
reflected signal at the detection de-  45  FIGURE 4(A) is a diagram
illustrating an example vice Is too low and again the device fails.
of a logic circuit; and The typical prior art mark reading device, for ex-
FIGURE 4(B) is a diagram Illustrating another ex- ample, EP-A-0,230,892 as
described above, consists    ample of a logic circuit. of a laser
oscillating device, a rotatable mirror for de-
flectingthelaserbeamoutputoftheoscillatingdevice  50    DETAILED
DESCRIPTION OF THE PREFERRED through a predetermined scan angle, a light
detection  EMBODIMENT device for receiving the reflected laser beam and
sig- nal processing circuitry. The above elements can be   FIGURE 1
illustrates a preferred embodiment of incorporated into a stationary
housing, a portable  the present invention in a hand held "gun" type of de-



housing such as a "gun" configuration, or the like.    55  vice. When the
trigger 8 is depressed a motor 11 is driven to rotate a polygon mirror 4.
Simultaneously, the laser oscillating device 2 outputs a laser beam. The
laser beam thus outputted is re- 2    3                  EP 0 378 199 B1
4 flected by the surfaces of the mirror 4, which is rotat-  possible
example is illustrated in FIGURE 3(B) and ing, and the laser beam is thusly
deflected through a  FIGURE 3(C) where control data 01 corresponds to scan
angle in the scanning mode. The mirror 4 could  a laser output power of P1
that is lower than the usu- also be of a single surface and the motor 11 of
an os-  ally set laser output, control data 02 corresponds to a cillating
type. The present invention encompasses   5   laser output power P2 that is
equal to the usual laser any method of moving a laser beam through a scan
output value, and control data 03 corresponds to a angle, of which many are
known in the prior art. The  laser output value P3 that is higher than the
usual as- laser beam deflected off of the mirror 4 passes    er output
value. Most laser oscillating devices in use through opening 13 to the
surface 6 that is to be read  today are capable of an output energy higher
than the and is reflected thereby and received by a light detec-  10  usual
output energy value. Selecting such an output tion device 7 in the mark
reading device. The light de-  energy continuously can reduce the life of
the laser. tection device 7 outputs a signal proportional to the  In the
present invention the higher laser output ener- energy of the reflected
laser light. This signal is con-  gywill be intermittent and will come only
aftera period ditioned and processed, in the processing circuit 9,  of
lowerlaser output values. This method of operation into a standard, usable
signal for input into a comput-  15  should not significantly reduce the
life of most laser er, cash register, or the like through cable 10.
oscillating devices. The actual values of the control FIGURE 2 illustrates
a block diagram of a circuit  data and the laser output are readily
determined by used to vary the output of the laseroscillating device  one
skilled in the art with a minimum of experimenta- 2 in response to a scan
termination signal. The scan  tion or calculation. detection device element
12 is a tight detecting de-  20  FIGURE 4(A) illustrates one method that
may be vice, such as a photocell. The output of the laser os-  employed in
the logic circuit 22. A switching operation cillating device 2 is moved
through the predetermined  is carried out in response to the scan detection
signal scan angle as a result of deflection off of the rotating  from the
signal conditioning circuit 21. Each scan de- mirror 4. Whenever receiving
the laser beam the scan  tection signal operates the switching operation so
as detection device 12 outputs a pulse-like scan detec-  25  to provide
different drive voltages to the control circuit tion signal as shown in
FIGURE 3(A). This signal may  23. Of course the number of different
voltages and be amplified and conditioned as necessary by a sig-  their
magnitudes will be selected for the specific ap- nal conditioning circuit
21. The output of the signal  plication. conditioning circuit 21 is then
directed to a logic circuit  Figure 4(B) illustrates another possible
method 22 that converts the pulses, corresponding to scan   30  that may be
employed in the logic circuit. In this case terminations, into a
predetermined (or preprogram-  the logic circuit is made upofa counter 22a
and a dig- med) set of control instructions for input into the con-  ital
to analog converter 22b. The counter 22a counts trol circuit 23. The
combination of the logic circuit 22  a specified plurality of scan
detection signals and its and the control circuit 23 may be defined as the
con-  output count is directed to the digital to analog conver- troller 20.
35  ter 22b which outputs a corresponding signal to the The outputof the
controller20 is a step-like curve  control circuit 23. After the specified
plurality of scan of varying control data to the laser oscillating 2 device
detection signals is detected, (e.g. 3) the counter is where each
successive step corresponds to a scan   automatically reset and counting
begins again. termination as seen in FIGURE 3(B). Note however, that the
control data to the laser oscillating device 2   40 is constant over the
period of each scan. This data  Claims may be any type of physical or
electrical control data such as voltage, current, binary data, or the like.
The  1. A mark reading device (1) comprising; output power of the laser
oscillating device 2 is pro-  a laser oscillating unit (2) outputting a
laser portional to the control data received from the con-  45  beam; 



troller 20. As a result, the output power of the laser is  deflecting means
(4, 11) for deflecting said laser also a step-like function where each
successive step  beam, cyclicly, through a predetermined scan an-
corresponds to a scan termination as seen in FIGURE   gle; and 3(C).
Because the output power of the laser oscillat-  receiving means (7) for
reading said laser beam ing device 2 is varied in this manner the reflected
50  upon reflection from an object surface, beam received by the light
detection device element   characterised by further comprising, 7 is likely
to be of an acceptable energy level for a  scan detecting means (12) for
outputting a scan proper read without the necessity of moving the read-
termination signal after each of said scans; and ing device.
controller means (20) for varying the output en- The magnitude of the
control data and the num-  55  ergy of said laser beam in response to said
scan ber of step-like transitions may be selected to maxi-  termination
signal, said output energy of the laser mize readability and minimize time
between reads      beam being kept constant over the period of each
depending on the range of distances to be read. One   scan. 3    flected by
the surfaces of the mirror 4, which is rotat-  possible example is
illustrated in FIGURE 3(B) and ing, and the laser beam is thusly deflected
through a  FIGURE 3(C) where control data 01 corresponds to scan angle in
the scanning mode. The mirror 4 could  a laser output power of P1 that is
lower than the usu- also be of a single surface and the motor 11 of an os-
ally set laser output, control data 02 corresponds to a cillating type. The
present invention encompasses   5   laser outputpower P2 that is equal to
the usual laser any method of moving a laser beam through a scan   output
value, and control data 03 corresponds to a angle, of which many are known
in the prior art. The  laser output value P3 that is higher than the usual
las- laser beam deflected off of the mirror 4 passes    er output value.
Most laser oscillating devices in use through opening 13 to the surface 6
that is to be read  today are capable of an outputenergy higherthan the and
is reflected thereby and received by a light detec-  10  usual output
energy value. Selecting such an output tion device 7 in the mark reading
device. The light de-  energy continuously can reduce the life of the
laser. tection device 7 outputs a signal proportional to the  In the
present invention the higher laser output ener- energy of the reflected
laser light. This signal is con-  gy will be intermittent and will come
only after a period ditioned and processed, in the processing circuit 9,
of lower laser output values. This method of operation into a standard,
usable signal for input into a comput-  15  should not significantly reduce
the life of most laser er, cash register, or the like through cable 10.
oscillating devices. The actual values of the control FIGURE 2 illustrates
a block diagram of a circuit  data and the laser output are readily
determined by used to vary the output of the laser oscillating device  one
skilled in the art with a minimum of experimenta- 2 in response to a scan
termination signal. The scan  tion or calculation. detection device element
12 is a light detecting de-  20  FIGURE 4(A) illustrates one method that
may be vice, sudh as a photocell. The output of the laser os-  employed in
the logic circuit 22. A switching operation cillating device 2 is moved
through the predetermined  is carried out in response to the scan detection
signal scan angle as a result of deflection off of the rotating  from the
signal conditioning circuit 21. Each scan de- mirror 4. Whenever receiving
the laser beam the scan  tection signal operates the switching operation so
as detection device 12 outputs a pulse-like scan detec-  25  to provide
different drive voltages to the control circuit tion signal as shown in
FIGURE 3(A). This signal may  23. Of course the number of different
voltages and be amplified and conditioned as necessary by a sig-  their
magnitudes will be selected for the specific ap- nal conditioning circuit
21. The output of the signal  plication. conditioning circuit 21 is then
directed to a logic circuit  Figure 4(B) illustrates another possible
method 22 that converts the pulses, corresponding to scan   30  that may be
employed in the logic circuit. In this case terminations, into a
predetermined (or preprogram-  the logic circuit is made up of a counter22a
and a dig- med) set of control instructions for input into the con-  ital
to analog converter 22b. The counter 22a counts trol circuit 23. The
combination of the logic circuit 22  a specified plurality of scan
detection signals and its and the control circuit 23 may be defined as the
con-  output count is directed to the digital to analog conver- troller 20.
35  ter 22b which outputs a corresponding signal to the The outputof the
controller20 is a step-like curve  control circuit 23. After the specified
plurality of scan of varying control data to the laseroscillating 2 device
detection signals is detected, (e.g. 3) the counter is 



where each successive step corresponds to a scan   automatically reset and
counting begins again. termination as seen in FIGURE 3(B). Note however,
that the control data to the laser oscillating device 2   40 is constant
over the period of each scan. This data  Claims may be any type of physical
or electrical control data such as voltage, current, binary data, or the
like. The  1. A mark reading device (1) comprising; output power of the
laser oscillating device 2 is pro-  a laser oscillating unit (2) outputting
a laser portional to the control data received from the con-  45  beam;
troller 20. As a result, the output power of the laser is  deflecting means
(4, 11) for deflecting said laser also a step-like function where each
successive step  beam, cyclicly, through a predetermined scan an-
corresponds to a scan termination as seen in FIGURE   gle; and 3(C).
Because the output power of the laser oscillat-  receiving means (7) for
reading said laser beam ing device  2 is varied in this manner the
reflected  so  upon reflection from an object surface, beam received by the
light detection device element    characterised by further comprising, 7 is
likely to be of an acceptable energy level for a  scan detecting means (12)
for outputting a scan proper read without the necessity of moving the read-
termination signal after each of said scans; and ing device.
controller means (20) for varying the output en- The magnitude of the
control data and the num-  55  ergy of said laser beam in response to said
scan ber of step-like transitions may be selected to maxi-  termination
signal, said output energy of the laser mize readability and minimize time
between reads      beam being kept constantoverthe period of each depending
on the range of distances to be read. One   scan. 3    2. A mark reading
device (1) according to claim 1,    einer Energieniveau, das niedriger als
das ge- wherein said controller means (20) is configured   wohnlicherweise
eingestellte  Laserausgabe- so as to vary the output energy of said laser
beam  energieniveau ist, entspricht, by an incremental step in response to
each of said  wenigstens einer der inkrementierenden Schritte scan
termination signals.                  5       einem Energieniveau, das
gleich dem gew6hnli- cherweise eingestellten LaserausgabeenergIeni- 3. A
mark reading device (1) according to claim 1,    veau ist, enspricht; und
wherein said controller means (20) is configured   wenigstens einer der
inkrementierenden Schritte so as to varythe output energyof said laserbeam
einem Energleniveau, das h8her als das gewahn- by an incremental step in
responseto each of said  10  licherweise eingestellte
Laserausgabeenergieni- scan termination signals whereby;
veau ist, entspricht. at leastone of the incremental steps corresponds to
an energy level lower than the usually set laser output energy level;
Rovendicatlons at least one of the incremental steps corresponds   15 to an
energy level equal to the usually set laser  1. Un dispositif (I) de
lecturede marquagecompre- output energy level; and
nant: at least one of the incremental steps corresponds       une unit6 (2)
oscillante A laser 6mettant un to an energy level higher than the usually
set las-  faisceau laser; er output energy level.                   20
des moyens de deviation (4, 11), pour d6- vier ledit faisceau laser,
cycliquernent. A travers un angle d'exploration pr6d6terrnin6; et
Patentansprriche                                            des moyens (7)
de r6ception, pourlire ledit faisceau laser, lors dereflexion A partird'une
sur- 1. Ein MarkenlesegerAt (1) umfassend          25      face d'objet,
eine laseroszillierende Einheit (2), die einen La-      caract6rise en ce
qu'il comprend de plus: serstrahl ausgibt;
des moyens (12) de d6tection d'explora- Ablenkeinrichtungen (4, 11) zur
zyklischen Ab-    tion, pour emettre un signal de terminaison d'ex- lenkung
des Laserstrahis durch einen vorbe-        ploration apres chacune desdites
explorations; 



stimmten Abtastwinkel; und                 30      et eine
Empfalngereinrichtung (7) zum Lesen des            des moyens (20) de
dispositif de comman- Laserstrahis auf die Reflexion von einer Objekt-
de, pour varier l'energie de sortie dudit faisceau oberflache hin,
laser en reponse audit signalde terminaison d'ex- gekennzeichnot durch
weiteres Aufwelsen            ploration, ladite 6nergie de sortie du
faisceau la- einer elne Abtastung detektierenden Einrichtung  3s  ser 6tant
gardee constante durant la p6riode de (12) zur Ausgabe eines
Abtastungbeendigungs-       chaque exploration. signals nach jederder
Abbastungen; und elner Controllereinrichtung (20) zumn Verandern  2. Un
dispositif (1) de lecture de marquage selon la der Ausgabeenergie des
Laserstrahls als Ant-       revendication 1, dons lequel, lesdits moyens
(20) wort auf das Abtastungsbeendigungssignal, wo-  40  de dispositif de
commande sont configures de fa- bel die Ausgabeenergie des Laserstrahls
fiber      gon a varier l'6nergie de sortie dudit faisceau la- die Periode
einer jeden Abtastung konstant ge-     serd'un degre incrimentlel, en
r6ponse A chacun halten wird.                                       desdits
signaux de terminaison d'exploration. 2. Ein Markenlesegerit (1) nach
Anspruch 1,   45  3. Un dispositif (1) de lecture de marquage selon la
worin die Controllereinrichtung (20) so konfigu-   revendication 1, riert
st, daB sie die Ausgabeenergie des Laser-         dans lequel, lesdits
moyens (20) de dispo- strahls durch eonen inkremtierenden Schritt als
sitif de commande sont configures de fagonA va- Antwort aufjedes
derAbtastbeendigungssignale       rier l'6nergie de sortie dudit faisceau
laser d'un verindert.                                so       degr6
incr6mentiel, en reponse A chacun desdits signaux de terminalson
d'exploration, grace A 3. Ein Markenlesegerat (1) nach Anspruch 1,
quoi; worin die Controllereinrichtung (20) so konfigu-        au moins un
des degr6s incrementiels riert ist, daB sie die Ausgabeenergie des Laser-
correspond A un niveau d'energie inferiour au ni- strahisdurch eonen
inkrenmentierenden Schrittals  ss  veau d'energie de sortie de laser etabli
usuelle- Antwort aufjedes der Abtastungsbeendigungssi-      ment; gnale
verindert, wobei                                  au moins un des degres
incrementiels wenigstens elner der inkrementierenden Schritte    correspond
A un niveau d'energie egal au niveau 4 *.-**o.**96 . ?zz . 'P. *.. j-{e !6
~~*"'~WV* - N...  ..........'W    *.    7 'EP 0 378 199B1 81  lflijI
1zI18 11111  I! d'6nergie de sortie de laser 6tabsl usuellement; et au
moins un des degres incr6mentiels correspond a un niveau d'6nergie plus
6lev6 que le niveau d'6nergie de sortie de laser 6tabli usuel-   5 lement.
10 15 20 25 30 35 40 45 50 55 5    


