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printing operation of the printer. However, it was not possible to detect
the abnormal condition of the BACKGROUND OF THE INVENTION
driver before initiating the printing operation even if the printer is
turned on. 1. Field of the Invention                     5 SUMMARY OF THE
INVENTION The present invention relates to a burning dam- age protecting
apparatus and method for a coil       It is therefore an object of the
present inven- actuating a printing head in a printer.           tion, in
order to resolve the aforementioned prob- 10  lems and disadvantages
encountered in the art, to 2. Description of the prior Art:
provide a burning damage protecting apparatus and method which is capable
of preventing the coil In a conventional printer, a printing needle of  of
the printing head in the printer from burning by the printing head is
actuated by a solenoid. The  detecting in an early stage as to whether the
driver solenoid includes a coil which is actuated by a   15  is in a normal
condition or an abnormal condition driver. Printing operation in a printer
is thus carried  even when the driver is short-circuited. out by
selectively actuating the driver. In such a   To this end, according to the
present invention, driver actuating circuit for actuating a printing nee-
an electric power source supplies electric current die of the printing
head, there was a problem such  to a headpin-driver actuating circuit,and
this head- that, when the driver is short-circuited, the coil is  20
pin-driver actuating electric power source is con- subjected to
long-lasting continued electric current  nected to a printing head
actuating circuit in which supply, thus resulting in a burning damage of
the  a driver is comprised. A voltage monitor is con- coil.
nected to the headpin-driver actuating electric pow- For this reason, there
has been conventionally  er source. The headpin-driver actuating electric
known a method detecting an abnormal condition   25  power source is
controlled to turn on for a short as shown in the Japanese Unexamined
patent Ap-    period of time in an early stage sufficiently before
plication SHO 61-92876 in which a temperature     the burning damage is
induced. detecting circuit detects an abnormal condition of   The voltage
monitor detects the voltage as a the printing head before temperature of
the heated  first voltage at the timing or shortly after the timing coil
generated in accordance with its operation   30  that the headpin-driver
actuating electric power reaches a dangerous temperature inducing a burn-
source is turned off after the elapse of said short ing damage of the coil.
Or, the Japanese Unex-    priod of time. And further, after predetermined
time amined Patent Application SHO 59-5544 discloses   has passed, the
voltage monitor detects the voltage a method in which a fuse provided in
the driver   as a second voltage in the same manner. actuating circuit
opens the circuit when it is melted  35  Then, it is judged whether or not
the driver is by temperature increase in the driver circuit.    normal or
not on the basis of the voltage change Furthermore, regarding a method
detecting a    from the first voltage at the timing or shortly after
snapping of coil of the solenoid and non-conductiv-  the timing that the
headpin-driver actuating electric ity of the driver in the driver actuating
circuit, there  power source is turned off to the second voltage has been
known a method as disclosed in the   40  after a predetermined time has
passed. When the Japanese Unexamined Patent Application SHO 59-
judgement is abnormal, the headpin-driver actuat- 109381, in which a
connecting point between a coil  ing electric power source is surely
prohibited from and a driver of the solenoid is grounded through a  turning
on, thereby protecting the coils from being large resistance, and there are
provided a low-level  subjected long-lasting continued electric current
detecting circuit for prioritizing a detection of low   45  supply inducing
a burning damage. level signals and a high-level detecting circuit for  In
accordance with a preferred embodiment of prioritizing a detection of high
level signals.   the present invention, this invention includes a The
detection of the snapping of coils is made  micro processing unit
(hereinafter, referred to as an on the basis of the output signal obtained
when all  MPU). When the MPU outputs a command signal, the drivers are
switched into an OFF-mode. On the   50  the headpin-driver actuating
electric power source contrary, the detection of the driver non-conductiv-
is turned on so as to be operative in response to ity is made on the basis
of the output signal     this command signal. Then, if the MPU inputs a
obtained when all the drivers are switched into an  high-level signal to
the driver, the driver initiates its ON-mode.
operation. Upon the initiation of driver operation, According to such
conventional methods, it  55  electric current begins flowing from the
headpin- was possible to prevent coils actuating printing  driver actuating
electric power source to the coil of heads from burning by detecting
abnormal con-     the solenoid, so that the printing piece can be ditions
of the drivers and/or the coils during the  operated. 
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operations, the MPU turns on the     The printing head actuating circuit 2
is oper- headpin-driver actuating electric power source for a  ative to
give an impact on a printing piece dis- short period of time and,
subsequently, turns off it.  posed in the printing head. The printing head
ac- And, the MPU inputs and memorizes a voltage of    tuating circuit 2
includes a solenoid 4. And, a coil the headpin-driver actuating electric
power source   5   of the solenoid 4 is connected to a headpin-driver which
is detected by the voltage monitor, and     actuating electric power source
5 (DC 40V) at one further repeats the same operations after a pre-  end,
and connected to an emitter of the driver 3. A determined time elapses.
Then the MPU compares    collector of the driver 3 is grounded. the two
voltages detected by the voltage monitor in  A voltage monitor 6 is
connected to a point a this fashion. Further, the MPU judges whether the
10  located between the printing head actuating circuit driver is in a
normal condition or an abnormal    2 and the headpin-driver actuating
electric power condition based on the detected voltage change of  source 5.
The voltage monitor 6 is, in turn, con- the headpin-driver actuating
electric power source.  nected to the MPU 1 via an AD converter 7. More-
And, in the case that the judgement is abnormal,  over, the headpin-driver
actuating electric power the MPU does not turn on the headpin-driver ac-
15  source 5 is connected to the MPU 1 so as to be tuating electric power
source.                    on-off controlled by the MPU 1. The above and
other objects, features and ad-     Accordingly, when the driver 3 is
turned on vantages of the present invention will become more  upon a
high-level signal inputting to a base of the apparent from the following
detailed description  driver 3, electric current begins flowing throughout
which is to be read in conjunction with the accom-  20  the solenoid 4,
thereby giving an impact on the panying drawings.
printing piece (i.e. a printing needle). As shown in Fig. 2, shortly after
the printer in BRIEF DESCRIPTION OF THE DRAWINGS                 turned on,
the MPU 1 turns on the headpin-driver actuating electric power source 5 (DC
40V) for a Fig. 1 is a block diagram showing a burning   25  significantly
short period of time and, subsequently, damage protectinp apparatus for a
printing head  turns off it. And, at the same timing or shortly after in a
printer;                                  the timing that the
headpin-driver actuating electric Fig. 2 is a time chart illustrating a
voltage   power source 5 is turned off, the MPU 1 sends a change with
respect to an elapse of time in both  signal to the AD convertor 7. The AD
convertor 7 normal and abnormal cases as a result of mea-  30  transduces a
voltage detected at a position a and surement in an embodiment of the
present in-    inputted through the voltage monitor 6 into a digital
vention;                                        signal, and feeds the
digital signal to the MPU 1. Fig. 3 is a flow chart explaining details of a
main  Thus, a voltage V1 is measured as a voltage at a routine employed in
the control of the present  position a obtained at the timing the
headpin-driver invention; and,                            35  actuating
electric power source 5 is turned off. Fig. 4 is a flow chart explaining
details of a     Next, after a predetermined time t1 has subroutine for
detecting an abnormal condition  elapsed, the MPU 1 sends a signal to the
AD of a headpin-driver employed in the control of  converter 7 to measure a
voltage V2 at a position the present invention.                          a,
and carries out the measurement in the same 40  manner as the
above-mentioned method. Then, the DETAIL DESCRIPTION OF THE PREFERRED EM-
MPU 1 judges as to whether the driver 3 is short- BODIMENT
circuited or not on the basis of the difference between the voltages V1 and
V2, or the voltage Hereinafter, referring now to the accompanying  change
in a certain period of time derived from drawings, the preferred embodiment
of the present  45  these voltage V1 and V2. invention is explained in
detail. In Fig. 1, there is   When the headpin-driver actuating electric
provided a micro processing unit 1 (hereinafter,  power source 5 (DC 40 V)
is turned on, a voltage at referred to as an MPU 1), which is associated
with  the position a reaches V1 in a short time, the a data processing unit
such as a computer etc. (not  headpin-driver actuating electric power
source 5 is shown). The MPU 1 serves as a printer control unit  50
subsequently turned off. If the driver 3 is in a outputting control signals
sequentially in accor-  normal condition, the driver 3 is maintained in an
dance with data representing letters, figures and so  OFF condition between
its collector and emitter, on to be printed which are supplied from the
data  therefore, no collector current flows. Consequently, processing unit.
the voltage V2 at the position a obtained after 



There is further provided a switching power  55  predetermined time has
elapsed is usually equal to transistor that serves as a driver 3 of a
printing  the voltage V1 at the timing the headpin-driver head actuating
circuit 2. A base of the switching  actuating electric power source 5 is
turned off. power transistor is connected to the MPU 1. 3    5
EP 0 506 411 B1                   6 However, in the case that the driver 3
is short-  register R1 in the MPU 1 in a step Si 2. circuited; that is, the
driver 3 is short-circuit be-  Next, the MPU 1 sets a timer to t1 and waits
tween its collector and emitter, electric current  until the set time t1
has elapsed in a step S13. If flows rapidly in a short time. Therefore, the
voltage  the time t1 has elapsed, the MPU 1 inputs a digital at the point a
steeply decreases. Accordingly, the   5   signal V2 through the AD
convertor 7 from the voltage V2 obtained after predetermined time t1
voltage monitor 6 and stores it in a register R2 in becomes fairly small
value compared with the volt-  the MPU 1 in a step S14. age V1. Namely, it
is judged that the driver 3 is not  Then, the MPU 1 calculates a ratio of
the short-circuited if the difference between the voltage  voltage V2
stored in the register R2 to the voltage V1 and V2 is small, and to the
contrary, the driver  10  V1 stored in the register R1 in a step S15. And
it is 3 is short-circuited if the difference is large.  judged in a next
step S16 as to whether or not the The MPU 1 controls the headpin-driver
actuat-  ratio V2/V1 is greater than a predetermined refer- ing electric
power source 5 to turn on again only  ence value (r). If the result in the
step S16 is shown when the driver 3 is judged to be in a normal     that
the ratio V2/V1 is greater than the predeter- condition. In other words,
the MPU 1 does not turn  15   mined reference value (r), the MPU 1
determines on the headpin-driver actuating electric power    that the
headpin-driver is in a normal condition and source 5 when the driver is in
an abnormal con-   sets a normal flag in a step S17. This normal flap
dition.                                          is utilized to perform the
judgement in the step S3 In this manner, the MPU 1 judges whether the   of
the main routine explained above. driver 3 is in a normal condition or in
an abnormal  20  To the contrary, if the result in the step S16 is
condition before initiating the operation of the driver  shown that the
ratio V2/V1 is not greater than the 3, thus, it becomes possible to prevent
the coil of  predetermined reference value (r), the MPU 1 de- the solenoid
4 from being subjected long-lasting  termines that the headpin-driver is in
an abnormal continued electric current supply, thereby protect-  condition
and sets an abnormal flag in a step S18. ing a burning damage.
25  If execution of above one complete cycle; i.e from Hereinafter, an
operation of the MPU 1 is ex-  step S11 to step S18, is finished, the CPU 1
ends plained referring to Figs. 3 and 4.               the subroutine for
detecting abnormality of the Fig. 3 is a flow chart showing one embodiment
headpin-driver, and returns to the main routine. of the main routine
employed in the control of the   Though the MPU is employed in the above
MPU 1. First of all, all the control flags are initial-  30  embodiment, it
is needless to say that the MPU ized in a step S1, and then, a subroutine
for     can be substituted by other equivalent control detecting
headpin-driver abnormality is carried out  means. Moreover, though the
abnormal judgement in a step S2. The details of the subroutine for   is
explained to be performed by obtaining a voltage detecting headpin-driver
abnormality is described  drop within a predetermined period of time, it is
later referring to Fig. 4. If the subroutine for detect-  35  possible to
calculate a required time until the volt- ing headpin-driver abnormality is
completed, it is  age drops a predetermined amount instead of judged as to
whether or not the judgement in the  above-described method. above
subroutine is normal in a step S3. If the judgement is shown to be normal,
the    Claims headpin-driver actuating electric power source 5 is  40
turned on in a step S4. On the contrary, if the   1. A burning damage
protecting apparatus for a judgement is shown to be abnormal, not only the
printing head in a printer comprising: headpin-driver actuating electric
power source 5 is      a printing head actuating circuit having a not
turned on but also an alarm display is actuated   driver; so that an
operator can perceive the abnormal  45        a headpin-driver actuating
electric power condition of the headpin driver in a step S5. If
source which is connected to the printing head execution of above one
complete cycle; i.e. from     actuating circuit and supplies electric
current step S1 to step S5, is finished, the CPU 1 ends the   to the
driver; main routine.                                            a voltage
monitor connected to a connect- Fig. 4 shows the details of the subroutine
for  50  ing point of the printing head actuating circuit 



detecting abnormality of the headpin-driver which     and the
headpin-driver actuating electric power is employed in the control of the
MPU 1. First of    source for measuring a voltage at the connect- all, the
headpin-driver actuating electric power     ing point; and source 5 is
turned on for a significantly short pe-      a control means for once
turning on the riod of time t0 and is, subsequently, turned off after  55
headpin-driver actuating electric power source time t0 has elapsed in a
step S11. Then, the MPU      and turning off it again under the condition
that 1 inputs a digital signal V1 through the AD conver-  the driver in the
printing head actuating circuit tor 7 from the voltage monitor 6 and stores
it in a   is held in an OFF condition, judging whether 4    5
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case that the driver 3 is short-  register R1 in the MPU 1 in a step S12.
circuited; that is, the driver 3 is short-circuit be-  Next, the MPU 1 sets
a timer to t1 and waits tween its collector and emitter, electric current
until the set time t1 has elapsed in a step S13. If flows rapidly in a
short time. Therefore, the voltage  the time t1 has elapsed, the MPU 1
inputs a digital at the point a steeply decreases. Accordingly, the   5
signal V2 through the AD convertor 7 from the voltage V2 obtained after
predetermined time t1    voltage monitor 6 and stores it in a register R2
in becomes fairly small value compared with the volt-  the MPU 1 in a step
S14. age V1. Namely, it is judged that the driver 3 is not  Then, the MPU 1
calculates a ratio of the short-circuited if the difference between the
voltage  voltage V2 stored in the register R2 to the voltage V1 and V2 is
small, and to the contrary, the driver  10  V1 stored in the register R1 in
a step S15. And it is 3 is short-circuited if the difference is large.
judged in a next step S16 as to whether or not the The MPU 1 controls the
headpin-driver actuat-  ratio V2/V1 is greater than a predetermined refer-
ing electric power source 5 to turn on again only  ence value (r). If the
result in the step S16 is shown when the driver 3 is judged to be in a
normal      that the ratio V2/V1 is greater than the predeter- condition.
In other words, the MPU 1 does not turn  15  mined reference value (r), the
MPU 1 determines on the headpin-driver actuating electric power     that
the headpin-driver is in a normal condition and source 5 when the driver is
in an abnormal con-    sets a normal flag in a step S17. This normal flap
dition.                                            is utilized to perform
the judgement in the step S3 In this manner, the MPU 1 judges whether the
of the main routine explained above. driver 3 is in a normal condition or
in an abnormal  20  To the contrary, if the result in the step S16 is
condition before initiating the operation of the driver  shown that the
ratio V2/V1 is not greater than the 3, thus, it becomes possible to prevent
the coil of  predetermined reference value (r), the MPU 1 de- the solenoid
4 from being subjected long-lasting  termines that the headpin-driver is in
an abnormal continued electric current supply, thereby protect-  condition
and sets an abnormal flag in a step S18. ing a burning damage.
25  If execution of above one complete cycle; i.e from Hereinafter, an
operation of the MPU 1 is ex-  step S11 to step S18, is finished, the CPU 1
ends plained referring to Figs. 3 and 4.                the subroutine for
detecting abnormality of the Fig. 3 is a flow chart showing one embodiment
headpin-driver, and returns to the main routine. of the main routine
employed in the control of the    Though the MPU is employed in the above
MPU 1. First of all, all the control flags are initial-  30  embodiment, it
is needless to say that the MPU ized in a step S1, and then, a subroutine
for      can be substituted by other equivalent control detecting
headpin-driver abnormality is carried out  means. Moreover, though the
abnormal judgement in a step S2. The details of the subroutine for    is
explained to be performed by obtaining a voltage detecting headpin-driver
abnormality is described  drop within a predetermined period of time, it is
later referring to Fig. 4. If the subroutine for detect-  35  possible to
calculate a required time until the volt- ing headpin-driver abnormality is
completed, it is  age drops a predetermined amount instead of judged as to
whether or not the judgement in the   above-described method. above
subroutine is normal in a step S3. If the judgement is shown to be normal,
the    Claims headpin-driver actuating electric power source 5 is  40
turned on in a step S4. On the contrary, if the    1. A burning damage
protecting apparatus for a judgement is shown to be abnormal, not only the
printing head in a printer comprising: headpin-driver actuating electric
power source 5 is       a printing head actuating circuit having a not
turned on but also an alarm display is actuated   driver; so that an
operator can perceive the abnormal  45         a headpin-driver actuating
electric power condition of the headpin driver in a step S5. If      source
which is connected to the printing head 



execution of above one complete cycle; i.e. from      actuating circuit and
supplies electric current step S1 to step S5, is finished, the CPU 1 ends
the   to the driver; main routine.
a voltage monitor connected to a connect- Fig. 4 shows the details of the
subroutine for  50  ing point of the printing head actuating circuit
detecting abnormality of the headpin-driver which     and the
headpin-driver actuating electric power is employed in the control of the
MPU 1. First of     source for measuring a voltage at the connect- all, the
headpin-driver actuating electric power      ing point; and source 5 is
turned on for a significantly short pe-       a control means for once
turning on the riod of time t0 and is, subsequently, turned off after  55
headpin-driver actuating electric power source time t0 has elapsed in a
step S11. Then, the MPU      and turning off it again under the condition
that 1 inputs a digital signal V1 through the AD conver-   the driver in
the printing head actuating circuit tor 7 from the voltage monitor 6 and
stores it in a   is held in an OFF condition, judging whether 4    7
EP 0 506 411 B1                    8 * C   L  M   S * the driver of the
printing head actuating circuit  6. A burning damage protectinp apparatus
for a is normal or not based on a degree of voltage     printing head in
accordance with claim 5 in drop obtained from the voltage monitor by
which further comprising an abnormal control inputting the voltage at the
connecting point,    means, and said abnormal control means pro- and
prohibiting electric current supply to the   5  hibits electric current
supply to the printing printing head actuating circuit when judgement
head actuating circuit and gives a warning to is shown that the driver is
in an abnormal       indicate abnormal condition when the said condition.
judging means shows that the driver is in an abnormal condition. 2. A
burning damage protecting apparatus for a   10 printing head in accordance
with claim 1 in   7. A burning damage protecting apparatus for a which said
control means performs said judge-     printing head in a printer
comprising: ment on the basis of a ratio of voltage drop at      a printing
head actuating circuit having a the connecting point within a predetermined
driver and a coil; period of time.                          15          a
headpin-driver actuating electric power source which is connected to the
printing head 3. A burning damage protecting apparatus for a
actuating circuit; printing head in accordance with claim 2 in          a
voltage monitor connected to the head- which said control means gives
warning for        pin-driver actuating electric power source; and
indicating abnormal condition in addition to  20     a micro processing
unit connected to each said electric current supply prohibition to the   of
the printing head actuating circuit, the head- printing head actuating
circuit.                  pin-driver actuating electric power source, and
the voltage monitor; in which, 4. A burning damage protecting apparatus for
a           said micro processing unit turns on the printing head in a
printer comprising:    25      headpin-driver actuating electric power
source a printing head actuating circuit having a     for a first
predetermined short time and subse- driver;
quently turns off it immediately after the printer a headpin-driver
actuating electric power     is turned on, and measures a voltage based on
source which is connected to the printing head    a signal fed from the
voltage monitor at the actuating circuit and supplies electric current  30
timing the headpin-driver actuating electric to the driver;
power source is turned off, and then measures a voltage monitor connected
to a connect-      a voltage in the same manner as said mea- ing point of
the printing head actuating circuit  surement after a second predetermined
short and the headpin-driver actuating electric power  time has elapsed,
still further judges whether source for measuring a voltage at the connect-
35  the driver is normal or not based on the dif- ing point; and
ference between the voltage at the timing the a judging means for once
turning on the        first predetermined time has elapsed and the
headpin-driver actuating electric power source    voltage at the timing the
second predeter- and turning off it again under the condition that  mined
time has elapsed, and consequently the driver in the printing head
actuating circuit  40  prevents electric current from flowing in the is
held in an OFF condition, measuring a volt-    coil by not turning on the
headpin-driver ac- 



age drop by the voltage monitor occurring in     tuating electric power
source when an abnor- the voltage at the connecting point of the print-
mal condition is detected. ing head actuating circuit and the headpin-
driver actuating electric power source during a   45  8.  A burning damage
protecting method for a predetermined short time from a first timing to
printing head in a printer having a printing a second timing, and judging
whether the driv-    head actuating circuit with a driver and a coil, a er
of the printing head actuating circuit is nor-  headpin-driver actuating
electric power source mal or not by comparing the measured voltage
which is connected to the printing head actuat- drop with a predetermined
reference value.  so   ing circuit and supplies electric current to the
driver, and a voltage monitor connected to a 5. A burning damage protecting
apparatus for a       connecting point of the printing head actuating
printing head in accordance with claim 4 in       circuit and the
headpin-driver actuating electric which said voltage drop at the connecting
point   power source for measuring a voltage at the is calculated based on
a ratio of voltages mea-  55  connecting point; said burning damage
protect- sured by setting a predetermined time interval   ing method
comprising steps of: therebetween.
once turning on the headpin-driver actuat- ing electric power source for a
predetermined 5    9                 EP 0 506 411 B1
*  C  L  M  S  * short period of time immediately after the
judging as to whether the driver in the printer is turned on, and turning
off it again;   printing head actuating circuit is normal or not measuring
a voltage by inputting a signal      by comparing said voltage change with
a pre- from the voltage monitor;                         determined
reference value. again measuring a voltage by inputting a   5 signal from
the voltage monitor after a pre-   12. A burning damage protecting method
for a determined time has elapsed;                      printing head in
accordance with claim 11 in judging whether the driver is normal or not
which further comprising not only a step of by comparing a voltage change
derived from        prohibiting electric current supply to the print- the
difference between said detected two vol-  10  ing head actuating circuit
but also a step of tages with a predetermined reference value;       giving
a warning to indicate abnormal con- and
dition, when said judging step shows that the prohibiting electric current
supply to the     driver is in an abnormal condition. coil by not turning
on the headpin-driver ac- tuating electric power source when the ab-  15
13. A burning damage protecting method for a normal condition is detected.
printing head in a printer having a printing head actuating circuit with a
driver and a coil, a 9. A burning damage protecting method for a
headpin-driver actuating electric power source printing head in accordance
with claim 8 in       which is connected to the printing head actuat- which
said voltage change is calculated based   20  ing circuit, a voltage
monitor connected to the on a ratio of voltages measured by selling a
headpin-driver actuating electric power source, predetermined time interval
therebetween.         and a micro processing unit connected to each of the
printing head actuating circuit, the head- 10. A burning damage protecting
method for a          pin-driver actuating electric power source, and
printing head in accordance with claim 9 in  25   the voltage monitor; in
which, said burning which further comprising a step of giving a
damage protecting method comprising steps warning to indicate abnormal
condition in addi-   of: tion to electric current supply prohibition to the
turning on the headpin-driver actuating printing head actuating circuit
when said judg-   electric power source for a first predetermined ing step
shows that the driver is in an ab-  30   short time and subsequently
turning off it im- normal condition.
mediately after the printer is turned on; measuring a voltage based on a
signal fed 11. A burning damage protecting method for a          from the
voltage monitor at the timing the printing head in a printer having a
printing      headpin-driver actuating electric power source head actuating
circuit with a driver, a headpin-  35  is turned off; driver actuating
electric power source which is       measuring a voltage in the same manner
connected to the printing head actuating circuit  as said measurement after
a second predeter- 



and supplies electric current to the driver, and  mined short time has
elapsed; a voltage monitor connected to a connecting          judging
whether the driver is normal or not point of the printing head actuating
circuit and   40  based on the difference between the voltage at the
headpin-driver actuating electric power       the timing the first
predetermined time has source for measuring a voltage at the connect-
elapsed and the voltage at the timing the sec- ing point; said burning
damage protecting         ond predetermined time has elapsed; and, method
comprising steps of:                          preventing electric current
from flowing in turning on the headpin-driver actuating   45  the coil by
not turning on the headpin-driver electric power source under the condition
that    actuating electric power source when an ab- the printing head
actuating circuit is held in an  normal condition is detected.
OFF-condition; turning off the headpin-driver actuating   Patentansprtlche
electric power source after a predetermined   so time;
1. Durchbrennschadenschutzvorrichtung fUr einen measuring a voltage change
from a signal       Druckkopf in einem Drucker mit: of the voltage monitor
at the connecting point       einer Druckkopfbetdtigungsschaltung mit of
the printing head actuating circuit and the    einem Treiber headpin-driver
actuating electric power source   5s  einer  elektrischen
Nadeltreiber-Ausl6- occurring until a predetermined short period of
sungsstromquelle, die mit der DruckkopfbetAti- time from a first timing to
a second timing has   gungsschaltung verbunden ist und elektrischen
elapsed; and,                                     Strom an den Treiber
liefert;    C   L  n einer SpannungsUberwachungseinrichtung,        die
Spannungs~berwachungseinrichtung, die die mit einem Anschlulpunkt der
Druckkopfbe-       be! der Spannung Im  AnschluBpunkt der
tatigungsschaltung und der elektrischen Nadel-
Druckkopfbetatigungsschaltung und der elektri-
treiber-Auslosungsstromquelle verbunden ist,      schen
Nadeltrelber-Ausldsungsstromquelle zum Messen einer Spannung am AnschluB-
s         wahrend einer vorbestimmten kurzen Zeit von punkt; und
einer ersten Zeit bis zu einer zweiten Zeit eine Steuereinrichtung zum
einmaligen         auftritt, und Entscheiden, ob der Treiber der
Einschalten der elektrischen Nadeltreiber-Aus-
Druckkopfbetatigungsschaltung normal ist oder l6sungsstromquelle  und
Wiederausschalten         nicht, indem der gemessene Spannungsabfall
derselben in dem Zustand, wo der Treiber in  10    mit einem vorbestimmten
Referenzwert vergli- der Druckkopfbetatigungsschaltung in einem
chen wird. ausgeschalteten Zustand gehalten wird. Ent- scheiden ob der
Treiber der Druckkopfbetati-   S. Durchbrennschadenschutzvorrichtung far
einen gungsschaltung normal ist oder nicht, und zwar     Druckkopf nach
Anspruch 4, be! der der Span- auf der Grundlage eines Grades des Span-  15
nungsabfall am AnschluBpunkt auf der Grund- nungsabfalls, der von der
Spannungsaberwa-        lage eines Verhaltnisses von gemessenen
chungseinrichtung ermittelt wird, indem  die       Spannungen berechnet
wird, wobei ein vorbe- Spannung am AnschluBpunkt eingegeben wird,
stimmtes Zeitintervall zwischen diesen festge- und Verhindern der
elektrische Stromzufuhr         legt wird. zur
Druckkopfbetatigungsschaltung, wenn die  20 Entscheidung vorliegt, daB der
Treiber in ei-  6. Durchbrennschadenschutzvorrichtung fUr einen nem
unnormalen Zustand ist.                        Druckkopf gemaB Anspruch 5,
bei der ferner eine Unnormalzustandssteuereinrichtung vor- 2.
Durchbrennschadenschutzvorrichtung fUr elnen       handen ist und die
Unnormalzustandssteuer- Druckkopf nach Anspruch 1, bei der die Steu-  25
einrichtung die elektrische Stromzufuhr zur ereinrichtung die Entscheidung
auf der Grund-      Druckkopfbetatigungsschaltung verhindert und lage elnes
Verhaltnisses des Spannungsabfalls      eine Warnung ausgibt, um einen
unnormalen an einem AnschluBpunkt innerhalb einer vorbe-      Zustand
anzuzeigen, wenn die Entscheidungs- stimmten Zeitdauer realisiert.
einrichtung zeigt, daB der Treiber in einem 30      unnormalen Zustand ist.
3 Durchbrennschadenschutzvorrichtung fUr einen Druckkopf nach Anspruch 2,
bei der die Steu-   7. Durchbrennschadenschutzvorrichtung fUr einen
ereinrichtung eine Warnung zum Anzeigen ei-        Druckkopf in elnem
Drucker mit: nes unnormalen Zustands zusetzlich zu der             einer
Druckkopfbetatigungsschaftung mit 



Verhinderung der elektrischen Stromzufuhr zur  3s  einem Treiber und einer
Spule; Druckkopfbetatigungsschaltung ausgibt.                einer
elektrischen   Nadeltreiber-Auslo- sungsstromquelle, die mit der
Druckkopfbetati- 4. Durchbrennschadenschutzvorrichtung far einen
gungsschaltung verbunden ist; Druckkopf in einem Drucker mit:
einer SpannungsUberwachungseinrichtung, einer Druckkopfbetatigungsschaltung
mit  40    die mit der elektrischen Nadeltreiber-Ausl6- einem Treiber:
sungsstromquelle verbunden ist; und einer  elektrischen
Nadeltreiber-Ausl6-          elner Mikroprozessoreinheit, die mit jedem,
sungsstromquelle, die mit der Druckkopfbetati-     und zwar mit der
Druckkopfbetatigungsschal- gungsschaltung verbunden ist und elektrischen
tung, der elektrischen  Nadeltreiber-Auslo- Strom an den Treiber liefert;
45       sungsstromquelle und der Spannungs~berwa- eine
SpannungsUberwachungseinrichtung,         chungseinrichtung, verbunden ist;
wobel die mit einem AnschluBpunkt der Druckkopfbe-          die
Mikroprozessoreinrichtung die elektri- tatigungsschaltung und der
elektrischen Nadel-     sche Nadeltreiber-Ausl6sungsstromquelle fUr
treiber-Ausilsungsstromquelle verbunden ist,       eine erste vorbestimmte
kurze Zeit einschaltet zum Messen einer Spannung am AnschluB-   50
und sie danach wieder ausschaltet, unmittelbar punkt; und
nachdem der Drucker eingeschaltet worden ist, einer
Entscheidungseinrichtung zum  ein-       und eine Spannung auf der
Grundlage eines maligen Einschalten der elektrischen Nadeltrel-    Signals
miBt, das von der SpannungsUberwa- ber-Ausl6sungsstromquelle  und
Wiederaus-         chungseinrichtung zu der Zeit, wo die elektri- schalten
derselben In dem Zustand, wo der  56      sche
Nadeltreiber-Auslosungsstromquelle aus- Treiber in der
Druckkopfbetitigungsschaltung       geschaltet ist, zugefUhrt wird, und
dann eine in elnem  ausgeschalteten Zustand gehalten         Spannung auf
die gleiche Weise wie bei der wird, Messen eines Spannungsabfalls durch
Messung miflt, nachdem  eine zweite vorbe- 7    13                EP0506411
B1                       14     ll 1II1ll 11111 l I ll stimmte kurze Zeit
vergangen ist, und femer    10. Durchbrennschadenschutzverfahren fOr einen
noch entscheidet, ob der Treiber normal ist        Druckkopf nach Anspruch
9, ferner mit einem oder nicht, und zwar auf der Grundlage der
Schritt des Ausgebens elner Warnung, um zu- Differenz zwischen der Spannung
zu der Zeit,      satzlich zur Verhinderung der elektrischen wo die erste
vorbestimmte Zeit vergangen ist,   5  Stromzufuhr zur
Druckkopfbetatigungsschal- und der Spannung zu der Zeit, wo die zweite
tung einen unnormalen Zustand anzuzeigen, vorbestimmte Zeit vergangen ist,
und danach        wenn der Entscheidungsschritt aussagt, daB verhindert,
daB elektrischer Strom in der Spule    der Treiber in einem unnormalen
Zustand ist. flie~t, indem die elektrische Nadeltreiber-Aus-
l6sungsstromquelle nicht eingeschaltet wird,  70  11.
Durchbrennschadenschutzverfahren flr einen wenn ein unnormaler Zustand
erkannt wird.          Druckkopf in einem Drucker mit einer Druck-
kopfbetatigungsschaltung mit einem Treiber, .
Durchbrennschadenschutzverfahren far einen          einer elektrischen
Nadeltreiber-Auslosungs- Druckkopf in einem Drucker mit einer Druck-
stromquelle, die mit der Druckkopfbetatigungs- kopfbetdtigungsschaltung mit
einem  Treiber  15    schaltung  verbunden  ist und elektrischen und einer
Spule, einer elektrischen Nadeltrei-     Strom an den Treiber liefert, und
einer Span- ber-Ausl6sungsstromquelle, die mit der Druck-
nungsUberwachungseinrichtung, die mit einem kopfbetitigungsschaltung
verbunden ist und         Anschluepunkt der Druckkopfbetatigungsschal-
elektrischen Strom an den Treiber liefert, und     tung und der
elektrischen Nadeltreiber-Ausl6- einer SpannungsUberwachungseinrichtung,
die  20    sungsstromquelle verbunden ist, zum Messen mit einem
AnschluBpunkt der Druckkopfbetati-       einer Spannung in dem
AnschluBpunkt; wobei gungsschaltung und der elektrischen Nadeltrei-     das
Durchbrennschadenschutzverfahren  die ber-Auslosungsstromquelle verbunden
ist, zum      folgenden Schritte aufweist: Messen einer Spannung am
AnschluBpunkt;               Einschalten der elektrischen Nadeltreiber-
wobei das Durchbrennschadenschutzverfahren   25    Auslosungsstromquelle in
einem Zustand, wo die folgenden Schritte aufweist:                   die
Druckkopfbetatigungsschaltung in einem einmaliges Einschalten der
elektrischen        ausgeschalteten Zustand gehalten wird;
Nadeltreiber-Ausl6sungsstromquelle far eine           Ausschalten der
elektrischen Nadeltreiber- vorbestimmte  kurze  Zeitdauer, unmittelbar
Ausldsungsstromquelle  nach  einer vorbe- nachdem der Drucker eingeschaltet
worden ist,  30  stimmten Zeit; 



und Wiederausschalten derselben;                      Messen einer
Spannungsfnderung von ei- Messen einer Spannung durch Eingeben
nemSignalderSpannungs~berwachungseinrich- eines Signals von der
Spannungslberwa-            tung in dem AnschluBpunkt der Druckkopfbeta-
chungseinrichtung;                                tigungsschaltung und der
elektrischen Nadel- nochmaliges  Messen  einer Spannung   36
treiber-Ausldsungsstromquelle, die auftritt, bis durch Eingeben eines
Signals von der Span-         eine vorbestimmte kurze Zeitdauer von einer
nungsUberwachungseinrichtung, nachdem elne         ersten Zeit bis zu einer
zweiten Zeit vergangen vorbestimmte Zeit vergangen ist;
ist; und Entscheiden, ob der Treiber normal ist             Entscheiden, ob
der Treiber in der Druck- oder nicht, indem eine Spannungsanderung,  4o
kopfbetltigungsschaltung normal ist oder nicht, die aus der Differenz
zwischen den beiden          indem die Spannungsanderung mit einem vor-
gemessenen Spannungen abgeleitet wird, mit         bestimmten Referenzwert
verglichen wird. einem vorbestimmten Referenzwert verglichen wird; und
12. Durchbrennschadenschutzverfahren fUr einen Verhindern der elektrischen
Stromzufuhr  45    Druckkopf nach Anspruch 11, ferner nicht nur zur Spule,
indem die elektrische Nadeltreiber-     mit einem Schrift des Verhinderns
der elektri- Auslosungsstromquelle  nicht  eingeschaltet        schen
Stromzufuhr zur Druckkopfbetatigungs- wird, wenn ein unnormaler Zustand
erkannt          schaltung, sondern auch mit einem Schrift des wird.
Ausgebens einer Wamung, um elnen unnorma- so     len Zustand anzuzeigen,
wenn der Entschei- . Durchbrennschadenschutzverfahren fOr elnen
dungsschrift aussagt, daB der Treiber in einem Druckkopf nach Anspruch 8,
bei dem  die            unnormalen Zustand ist. Spannungs~nderung auf der
Grundlage eines Verhaltnisses von Spannungen berechnet wird,   13.
Durchbrennschadenschutzverfahren flr einen wobel eine vorbestimmte
Zeitdauer zwischen  s5     Druckkopf in einem Drucker mit einer Druck-
diesen eingestellt wird.                           kopfbet~tigungsschaltung
mit elnem  Treiber und einer Spule, elner elektrischen Nadeltrel-
ber-Auslosungsstromquelle, die mit der Druck- 8    15                EP 0
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kopfbetAtigungsschaltung verbunden ist, einer     consistant en ce que le
dispositif de comman- Spannungsaberwachungseinrichtung, die mit         de
dans le circuit d'actionnoment de tote d'im- der  elektrischen
Nadeltreiber-Ausl6sungs-      pression est maintenu dans une condition dds-
stromquelle verbunden ist, und einer Mikropro-    activ~e est etablie, pour
appr6cier si oul ou zessoreinheit, die mit jedem, namlich mit der   5  non
le dispositif de commande du circuit d'ac- Druckkopfbetltigungsschaltung,
der elektri-      tionnement de tote d'impression est normal sur schen
Nadeltreiber-Auslosungsstromquelle und      la base d'un degr6 de chute de
tension obtenu der Spannungstberwachungseinrichtung, ver-        au niveau
du dispositif de surveillance de ten- bunden ist; wobei das
Durchbronnschaden-          sion en entrant la tension au point de
schutzverfahren die folgenden Schritte auf-  1o   connexion et pour
emp~cher lapplication de weist:
courant electrique sur le circuit d'actionnement Einschalten der
elektrischen Nadeltreiber-    de tote d'impression lorsque l'apprdciation
Auslosungsstromquelle fOr elne erste vorbe-       consistant en ce que le
dispositif de comman- stimmte kurze Zeit und nachfolgendes Aus-         do
est dans une condition anormale est port~e. schalten derselben, unmittelbar
nachdom der  15 Drucker eingeschaltet worden ist;             2. Appareil
de protection contre un dommage par Messon einer Spannung auf der Grundlage
brflure d'une tote d'impression selon la reven- eines Signals, das von der
Spannungseberwa-       dication 1 dans lequel ledit moyen de corn-
chungseinrichtung zu der Zeit zugef~hrt wird,     mande r6alise ladite
appreciation sur la base wo die elektrische Nadeltreiber-Auslosungs-  20
d'un rapport de chute de tension au niveau du stromquelle ausgeschaltet
ist;                    point de connexion dans une p~riode tempo- Messen
einer Spannung auf die gleiche          relle pr6ddterminee. Weise wie be!
dieser Messung, nachdem eine zweite vorbestimmte kurze Zeit vorgangen ist;
3. Appareil de protection contre un dommage par Entscheiden, ob der Treiber
normal ist  25     brOlure d'une tote d'impression salon la reven- oder
nicht, und zwar auf der Grundlage der        dication 2, dans loquol ledit
moyen de com- 



Differenz zwischen der Spannung zu der Zeit,      mande produit un
avertissement pour indiquer wo die orate vorbestimmte Zeit vergangen ist,
une condition anormale en plus dudit empg- und der Spannung zu der Zeit, wo
die zweite       chement d'application de courant 6lectrique vorbestimmte
Zeit vergangen ist; und      30      sur le circuit d'actionnement de tote
d'impres- Verhindem, daB elektrischer Strom in der      sion. Spule flieft,
indem die elektrische Nadeltrel- ber-Auslosungsstromquelle nicht
eingeschaltet  4. Appareil de protection contre un dommage par wird, wenn
ein unnormaler Zustand erkannt         brOlure d'une tote d'impression dans
une im- wird.                                     35      primante,
comprenant: un circuit d'actionnement de t8te d'impres- Revendlcatlons
sion comportant un dispositif de commando; une alimentation electrique
d'actionnement 1. Appareil de protection contre un dommage par      de
dispositif de commando d'aiguille qui est brllure d'une t~te d'impression
dans une im-  40  connect~e au circuit d'actionnement de t~te primante,
comprenant:                             d'impression et qui applique un
courant 6lectri- un circuit d'actionnement de tote d'impres-   quo au
dispositif de commando; sion comportant un dispositif de commando;
un dispositif de surveillance de tension une alimentation dlectrique
d'actionnement     connect4 a un point de connexion du circuit de
dispositif de commande d'aiguille qui est  45  d'actionnement de tate
d'impression et a Pali- connectde au circuit d'actionnement de tote
mentation 6lectrique d'actionnement de dispo- d'impression et qui applique
un courant 6lectri-  sitif de commando d'aiguille pour mesurer une quo au
dispositif de commande;                    tension au niveau du point de
connexion; et un dispositif de surveillance de tension          un moyen
d'appr~ciation pour tout d'abord connectA a un point de connexion du
circuit  5o   activer l'alimentation electrique d'actionnement
d'actionnement de tate d'impression et a l'ali-   de dispositif de commande
d'aiguille et pour mentation 6lectrique d'actionnement de dispo-
ensuite la desactiver lorsque la condition sitif de commande d'aiguille
pour mesurer une     consistant en ce quo le dispositif de comman- tension
au niveau du point de connexion; et       de dans le circuit d'actionnement
de t~te d'im- un moyen de commando pour tout d'abord  55     pression est
maintenu dans une condition dcs- activer l'alimentation 6lectrique
d'actionnement  activ6e est 4tablie, pour mesurer une chute de de
dispositif de commando d'aiguille at pour     tension subie par le
dispositif de surveillance onsuite la d~sactiver lorsque la condition
de tension qui se produit au niveau de la 9    tension au point de
connexion du circuit d'ac-    base d'un signal applique depuis le
dispositif tionnement de tate d'impression et au niveau      de
surveillance de tension a l'instant oO Falli- de 1'alimentation electrique
d'actionnement de    mentation electrique d'actionnement de dispo-
dispositif de commande d'aiguille pendant une     sitif de commande
d'aiguille est desactivee J&    courte duree pred~terminee qui va d'un pre-
5    pUiS mesure une tension de la mfme manibre mier cadencement A un
second cadencement          quo cello pour ladite mesure apres qu'une et
pour apprecier si oui ou non le dispositif de  seconde courte dur~e
pr6d6termin6e s'est commando du circuit d'actionnement de t8te
6coulde, apprecie encore si oui ou le non le d'impression est normal en
comparant la chute     dispositif de commando est normal sur la base >
de tension mesuree A une valeur de reference  tO  de la difference entre la
tension a l'instant oO pr6determinee.                                    Ia
premiere dur6e pr~d6terminee s'est ecoul6e et la tension A l'instant oO la
seconde duree 5. Appareil de protection contre un dommage par
pr6detormin~e s'est dcoulde et emp8che par brOlure d'une tote d'impression
salon la reven-   consequent la circulation d'un courant 6lectri- dication
4, dans loquel ladite chute de tension   15  quo dans la bobine mais
nactive pas l'alimen- au point de connexion est calcul6e sur la base
tation 6lectrique d'actionnoment de dispositif d'un rapport de tensions
mesur6 on 6tablissant    de commando d'aiguille lorsqu'une condition un
intervalle temporel pred6termin4 entre cel-    anormale est d6tectee.
les-ci. 20  8. Procede de protection contre un dommage par 6. Appareil de
protection contre un dommage par       brOlure pour une tete d'impression
dans une brOlure d'une tate d'impression solon la reven-  imprimante,
comportant un circuit d'actionne- dication 5, compronant on outre un moyen
de       ment de tate d'impression muni d'un dispositif 



contr8le d'anomalie, et ledit moyen de contr8-    de commando et d'une
bobine, une alimenta- le d'anomalie emp8che une application. de   25   tion
6lectrique d'actionnement de dispositif de courant 6lectrique sur 1e
circuit d'actionnement  commando d'aiguille qui est connecteo au cir- de
tete d'impression et produit un avertisse-     cuit d'actionnement de t8te
d'impression et qui ment pour indiquer une condition anormale
applique un courant 6lectrique au dispositif de lorsque ledit moyen
d'appr6ciation indique quo    commando et un dispositif de surveillance de
le dispositif de commande est dans une condi-  30  tension connecte A un
point de connexion du tion anormale.
circuit d'actionnement de tote d'impression et de l'alimentation 6lectrique
d'actionnement de 7. Appareil de protection contre un dommage par
dispositif de commando d'aiguille pour mesu- brOlure pour une tote
d'impression dans une       rer une tension au niveau du point de
imprimanto, comprenant:                  35       connexion; ledit procede
de protection contre un circuit d'actionnement de tOte d'impros-    un
dommage par brOlure comprenant les eta- sion comportant un dispositif de
commando et      pes suivantes: une bobine;
activation tout d'abord de l'alimentation une alimentation electrique
d'actionnoment    electrique d'actionnement de dispositif de de dispositif
de commando d'aiguille qui est  40  commande d'aiguille pendant une courte
perio- connectee au circuit d'actionnement de tate       de temporelle
predetorminee immediatement d'impression;
apres quo l'imprimante est activ6e puis sa un dispositif de surveillance de
tension       desactivation; connecte a l'alimentation electrique
d'actionne-     mesure d'une tension en entrant un signal ment de
dispositif de commando d'aiguille; et    45  depuis le dispositif de
surveillance de tension; une unite de micro-traitement connect~e a
mesure & nouveau d'une tension en en- chaque 616ment pris parmi le circuit
d'action-   trant un signal depuis le dispositif de surveil- nement de tote
d'impression, I'alimentation       lance de tension apres qu'une duree
predeter- 6lectrique d'actionnement de dispositif de        minoe s'est
dcoul6e; commando d'aiguille et te dispositif de surveil-  so  appreciation
de si out ou non le dispositif lance de tension;
de commando est normal en comparant une dans lequel;
variation de tension d6rivde A partir de la diffe- ladite unite de
micro-traitement active l'ali-  rence entre lesdites deux tensions
d6tectees A mentation electrique d'actionnement de dispo-     une valeur de
ref~rence pred6terminee; et sitif de commando d'aiguille pendant une pre-
65    empOchement de l'application d'un courant mibre dureo courte
predetormin~e et la d6sac-     electrique sur la bobine en n'activant pas
l'ali- tive ensuite immediatement aprbs quo l'impri-     mentation
6lectrique d'actionnement de dispo- manto est activ6e et mesure une tension
sur la    sitif de commande d'aiguille lorsque la condi- 10    19
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est ddtectde.                       comparant ladito variation de tension A
une valeur de reference pr6determinde. 9. Procdd6 de protection contre un
dommage par brOlure pour une tote d'impression selon la    12. Proc6de de
protection contre un dommage par revendication 8, dans loquel ladite
variation de   5  brOlure pour une tOte d'impression solon la tension est
calculee sur la base d'un rapport     revendication 11, comprenant en outre
non de tensions mesur4 en 6tablissant un intervalle   seulement une 4tape
d'empfchement d'appli- temporel pr6determine entre celles-ci.
cation de courant electrique sur le circuit d'ac- tionnement de tOte
d'impression mais egale- \   10. Proc~d4 de protection contre un dommage
par  10   ment une etape de production d'un avertisse- brOlure pour une
tote d'impression selon la       ment pour indiquer une condition anormale
revendication 9, comprenant en outre une eta-    lorsque ladite dtape
d'appreciation montre quo pe de production d'un avertissoment pour indi-
le dispositif de commando est dans une condi- quer une condition anormale
en plus d'un em-      tion anormale. pechement d'application de courant
electrique   15 sur le circuit d'actionnement de tete d'impres-  13.
Procedd de protection contre un dommage par sion lorsque ladite 6tape
d'appr6ciation montre   brOlure pour une tOte d'impression dans une que le
dispositif de commande est dans une        imprimante, comprenant un
circuit d'actionne- condition anormale.                               ment
de tete d'impression muni d'un dispositif 



20      de commande et d'une bobine, une alimenta- 11. Procdd6 de
protection contre un dommage par      tion electrique d'actionnement de
dispositif de brOlure pour une tote d'impression dans une       commande
d'aiguille qui est connectde au cir- imprimante, comprenant un circuit
d'actionne-     cuit d'actionnement de tote d'impression, un ment de tote
d'impression muni d'un dispositif    dispositif de surveillance de tension
connecte de commandeo  une alimentation electrique   25    a l'alimentation
electrique d'actionnement de d'actionnement de dispositif de commando
dispositif de commande d'aiguille et une unit6 d'aiguille qui est connectee
au circuit d'action-  de microtraitement connect6e & chaque 61e- nement de
tote d'impression et qui applique       ment pris parmi le circuit
d'actionnement de un courant electrique au dispositif de comman-    t~te
d'impression, I'alimentation  6lectrique de et un dispositif de
surveillance de tension   30  d'actionnement de dispositif de commando
connectd a un point de connexion du circuit       d'aiguille et le
dispositif de surveillance de d'actionnement de t8te d'improssion et de
l'ali-  tension; dans lequel ledit procede de protec- mentation electrique
d'actionnement de dispo-     tion contre un dommage par brOlure comprend
sitif de commando d'aiguille pour mesurer une     les etapes suivantes:
tension au point de connexion; ledit procede   35     activation de
l'alimentation 4lectrique d'ac- de protection contre un dommage par brOlure
tionnement de dispositif de commando d'ai- comprenant les dtapes suivantes:
guille pendant une premibre courte duree pre- activation de l'alimentation
electrique d'ac-  determineo puis sa desactivation immddiate- tionnement de
dispositif de commando d'ai-        ment aprbs quo l'imprimante est
activee; guille moyennant la condition consistent en co   40   mesure d'une
tension bas6e sur un signal que le circuit d'actionnoment de tote d'impres-
applique depuis le dispositif de surveillance de sion est maintenu dans une
condition desacti-     tension a l'instant oO l'alimentation dlectrique
vee;                                              d'actionnement de
dispositif de commande ddsactivation de l'alimentation electrique
d'aiguille est desactivee; d'actionnement de dispositif de commando   4s
mesure d'une tension de la m~rne maniere d'aiguille apres une duree
predeterminee;         que cello pour ladito mesure apres qu'une mesure
d'une variation de tension a partir    seconde duree courte predetorminee
s'est d'un -signal du dispositif de surveillance de     ecoulee; tension au
point de connexion du circuit d'ac-        appreciation de si oui ou non le
dispositif tionnement de tote d'impression et de l'alimen-  60  de commando
est normal sur la base de la tation electrique d'actionnement de dispositif
difference entre la tension a l'instant oO la de commande d'aiguille se
produisant jusqu'&      premibre dureo preddterminee s'est ecoulee et ce
qu'une pdriode tomporelle courte predeter-     la tension a l'instant oO la
seconde duree pre- minee qui va d'un premier cadencement a un
ddterminde s'est dcoulee; et second cadencement se soit ecoulee; at    55
empOchement de la circulation d'un cou- appreciation de si oui ou non le
dispositif   rant dlectrique dans la bobine en n'activant pas de commando
contenu dans le circuit d'action-     I'alimentation electrique
d'actionnement de dis- nement de tote d'impression est normal en
positif de commande d'aiguille lorsqu'une    21                  EP 0 606
411 Bi                      22 condition anormale est d6tect6e.
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