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current to flow through the driving coil when the lever is returning to the
Initial position when the tempera- This invention relates to drive circuits
for driving  ture of the print head Is outside a set temperature wire dot
print heads which are adapted to print char-  range, so that, in operation,
a braking force Is applied acters, figures, etc. In the form of a group of
dots.  5   to the lever. In print heads of the wire dot type, a print wire
According to one embodiment of the present In- strikes a platen under the
action of the magnetic at-  vention the circuit means comprises a DC drive
power tractive force of an electro-magnetic coil to perform  circuit
connected to one end of the driving coil, a printing. After printing, the
print wire and Its associat-  switching means connected to the other end of
the ed lever are repulsed by the platen and returned to an   10  driving
coil, and an output gate whose output Is con- initial position or,
alternatively, are returned by a re-  nected to the switching means one of
whose Input ter- turn spring. The print head Is provided with a damper
minals Is connected to receive a print data signal and member made of a
high visco-elasticity material such  the other of whose input terminals is
connected to re- as rubber In order to stop rebounding when the print
calve a signal from a reference timing signal generat- wire returns to the
Initial position.           15   Ing means. Such a damper member can
sufficiently damp          The reference timing signal generating means the
rebounding of the print wire at room temperature,  may be composed of a
drive pulse signal generating so that the combination of the print wire and
its asso-  circuit arranged to be actuated by a print timing pulse ciated
lever together can be stopped in the initial pos-  to deliver a pulse
having a given period to drive the Itlon (see the solid curve 2 In Figure
6).      20  lever and a braking pulse signalgenerating means ar- However,
when high print density data Is printed  ranged to deliver, when the
temperature of the print or the surrounding temperature becomes very low,
head Is outside the set temperature range, a pulse the damper member loses
its visco-elasticity. As a re-  having a pre-determined Interval during the
return of suit, the rebounding of the print wire and associated  the lever
to the initial position. lover cannot be damped sufficiently (see the
dotted  .25  In another embodiment of the present Invention, curve 4 In
Figure 6). Consequently, the lever, having  the circuit means comprises a
DC drive power circuit impinged on the damper member during return to the
connected to one end of the driving coil, a switching initial position,
cannot be decelerated sufficfientiy, so  means connected to the other end
of the driving coil, that the print wire again strikes the platen to
perform  the switching means being arranged to be turned ghost printing, or
the print wire becomes caught in an   3o  on/off in response to a print
data signal, a diode re- ink ribbon.
verse connected with respect to the PC drive power To overcome such
defects, JP-A-61-222761 and     circuit, and a spark suppression circuit
connected be- JP-A-63-317370 have proposed the provision of re-   tween the
DC drive power circuit and, through the di- energising theelectro-magnetic
coil for, shortperiod    ode, the drive cail, the arrangement being such
that, after the completion of printing to cancel any exces-  35  In
operation, the conduction potential of the spark sive return force
returning the print wire to the initial  suppression circuit is controlled
In response to the position.
temperature of the print head. However, since the repulsive force of the
lever      The spark suppression circuit may Include a plur- varies
depending on the elasticity of the damper      ality of diodes forward
connected with respect to the member and In turn the elasticity of the
damper mem  40   DC drive power circuit, one or more of said diodes be- ber
depends on its temperature, when the tempera-   Ing short-circuited when
the temperature of the print ture of the print head Is outside
pre-determined upper  head Is outside the set temperature range. and lower
limits, other print wires In the print head   The drive circuit may Include
temperature sensi- tend to move and may strike the platen.
tive means for sensing the temperature of the print The present Invention
seeks to provide a drive cir-  45   head. cult for driving a wire dot print
head, which circuit can  . In the Invention Is illustrated, merely byway of
ex- return each print wire properly to an initial position ir-   5   ample,
in the accompanying drawings, In which:- respective of the temperature of
the print head, there-  Figure I Is a sectional view of one embodiment of
by to prevent undesired movement of the print wires     a wire dot print
head to which a drive circuit ac- and permitting high speed printing.
50      cording to the present Invention isapplied; According to the
present invention, there is, pro-   Figure 2 is a block diagram of a first
embodiment vided a drive circuit for driving a wire dot print head In-  of
a drive circuit according to the present Inven- cluding a driving coil, a
lever for causing a print wire  tion used in driving the wire dot print
head shown to strike a platen under the action of the driving coil,  In
Figure 1; a spring member for urging the lever to an initial pos-   55
Figure 3 is a waveform diagram Illustrating the ition, and a damper
memberfor absorbing kinetic en,     operation of the drive circuit shown in
Figure 2, In ergy of the lever when It returns to the Initial position,
which section 1 corresponds to the case where characterised by comprising
circuit meansfor causing.   the temperature of the print head Is within a
set 2    
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and section 11 corresponds to  lying between the platen 16 and the print
head 4 to the case where the temperature is outside the set  create a dot
on the printing paper 15. When the driv- temperature range;
Ing pulse is terminated after a given period, the lever Figure 4 Is a block
diagram of a second embodi-  6 is moved backtothe Initial
positionbythespring 12, ment of a drive circuit according to the present
In-   5   and any resulting impulse Is absorbed by the damper vention;
member 13 so that the lever 6 stops at the Initial pos- Figure 5 is a
waveform diagram Ilustrating the  Ition. operation of the drive circuit
shown in Figure 4, in  Figure 2 shows a drive circuit according to the
which section I corresponds to the case where    present Inventlion for
driving the print head 4 shown the temperature of the print head is within
a set  10  In Figure 1. Each driving coil 5 is connected stone end
temperature range, section II corresponds to the  to a DC drive power
circuit 30 and at the other end to case where the temperature Is lowerthan
a lower  ground through a switching transistor 32, and a spark limit of the
set temperature range, and section III  suppression circuit is connected
across each driving corresponds to the caseswhere the temperature   coil.
Each spark suppression circuit is a series com- is higher than an upper
limit of the set tempera-  15  bination of a reverse connected diode 34 and
a for- ture range; and                                 ward connected
voltage regulation diode 36, the con- Figure 6 Is a graph showing the
motion of a print  nections being with respect to the DC power circuit wire
of the wire dot print head shown In Figure 1.  30. Figure 1 shows one
embodiment of a wire dot        The base electrode of each switching
transistor print head 4 driven by a drive circuit according to the   20  32
is connected to a corresponding output of an out- present invention. The
print head 4 is capable of high  put circuit 42 consisting of a plurality
of AND gates 40. dot density printing and Includes two head units 20,  Each
AND gate 40 has one Input terminal connected 21 fixed to a nose member 22
In superposed arrange-  to receive a print data signal D and Its other
Input ter- ment. In each of the print head units 20,21, respective  minal
connected to receive a signal from a reference cup-shaped casings 23, 24
made of magnetic mate-  25  timing Signal generating circuit 50. rial and
serving as a core, are formed with core por-  The reference timing signal
generating circuit 50 tions 17 equl-distantly arranged In the
circumferential  consists of a drive pulse signal generating circuit 51,
direction. Each core portion 17 Is provided with a drly-  an AND gate 52,
an Interval setting circuit 53, a brake ing coil 5. A lever 6 18 rotatably
supported vi a pin 25  pulse signal generating circuit 54, and an OR gate
55. fixed to the respective casings 23, 24. Each lever 6   30   The drive
pulse signal generating circuit 51 is adapt- has a print wire 7 fixed
thereto, the print wires being  ed, upon receipt of a printing timing pulse
A, to deliver guided in the nose member 22. A return spring 12 Is  a drive
pulse signal C of, for example, 230 micro-sec- providedforurging the
printwire7 inadirection away  onds, this period being necessary to drive
the print from a platen 16.                                   wire 7. The
AND gate 52 receives the drive pulse sig A damper member 13 made of rubber
or other re-  35  nal C at one Input terminal and its other input terminal
silientmaterialis provided onthe side of the spring 12  receives a signal B
from a temperature detecting cir- opposite the platen so that the lever 6
lies between  cult 56. The AND gate 52 produces an output when a the damper
member 13 and the spring 12. The damp-   high level signal (hereinafter
referred to as "an H-lev- ermember 13 is arranged to absorb any Impulse
aria-  el signal) it supplied from the temperature detecting ing when the
lever 6, having performed a printing op-  40  circuit 56. The interval
setting circuit 53 has set there- eration, returns to an initial position
(shown in Figure  in an interval T1. of, for example, 60 micro-seconds, 1)
under the action of the return spring 12 thereby  this Interval
corresponding to the time necessary for preventing a rebounding of the
lever 6. Atemperature  the printwire 7to return to the Initial position
using the sensor 8, such as a thermistor, Is provided for detect-  print
timing pulse A as a reference, point. The brake Ing the temperature of the
print head to deliver a tem-  45  pulse signal generating circuit 54 Is
actuated at the perature signal. The temperature sensor, 8 is accom-  time
a pulse signal E from the interval setting circuit modated nside the casing
23 as illustrated.        53falls thereby to deliver a brake pulse signal F
of In- The foregoing components are accommodated In    terval[err]. the
casing 23 by a holder 14 forming a unitary body.   This Interval [err] is
set to, for example, 50 micro- A terminal board 9 is provided for
connection of the   50  seconds In order that the lever 6 and the print
wire 7, driving coil 5 to an external circuit. A guide board 10  having
returned to the initial position, can be satisfac- guides the print wires
7.                          torily decelerated to such an extentthat there
is nore- in the print head 4, when a driving pulse Is sup-  bound even when
the temperature of the print head plied to the driving coil 5, the lever 6
is attracted by  4, or the temperature of the damper member 13, is the
magnetic force of the driving coil 5 against the   55   outside a set
temperature range. The outputterminals biasing force of the spring 12, so
that the print wire 7  of the drive pulse signal generating circuit 51 and
the moves towards the platen 16. As a result, the print  brake pulse signal
generating circuit 54 are connect- wire 7 strikes an Ink ribbon. 11 and
printing paper 15  ed to respective Input terminals of the OR gate 55 3    



5                   EP 0 382 465 B1                   6 whose output is
connected to the input terminal of the  latter Is actuated. output circuit
42.                                      After the print wire strikes the
platen 16 It returns The temperature detecting circuit 56 is a window  to
the Initial position under the action of the return comparator which
receives a signal from the temper-  spring 12 as described above. When the
Interval [err] ature sensor 8 for detecting the temperature of the   5
set In the Interval setting circuit 53  elapsed, the print head and
delivers a low level signal (hereinafter  brake pulse signal generating
circuIt 54 delivers the referred to as "a L-level signal") when the
detected  brake pulse signal F. At thIs moment, since the print temperature
Is within the set temperature range of, for  data signal D Is still held,
the switching transistor 32 example,[err] or an H-level signal when It Is
relating to the print wire 7 that has Just performed a outside the set
temperature range.              10  printing operation, Is again turned ON
by the brake The operation of the drive circuit shown In Figure  pulse
signal F from the AND gate 40. As a result, a 2 will now be described with
reference to Figure 3.  current [err]Is caused to flow from the DC drive
power if the temperature of the print head Is within the  circuit 30
through the driving coil 5, thereby energis- set temperature range (section
I In Figure 3), when  Ing the latter. Consequently, the lever a  as it
returns the print timing pulse A is delivered, the drive pulse   15  to the
initial position Is attracted by the driving coil 5 signal generating
circuit 51 delivers the drive pulse  In opposition to the action of the
return spring 12 and signal C which, after passing through the OR gate 55,
contacts the damper member 13 while being damped acts to open the AND gate
40 of the output circuit 12.  (see the one-dot chain curve 3 In Figure 6).
On the other hand, the print data signal D for se-   Therefore, even when
the visco-elasticity of the lection of a print wire to be driven Is
delivered in timed   20   damper member 13 Is lowered due to being
subjected relation to the delivery of the print timing pulse. In re-  to a
temperature higher than the upper limit of the set sponse to the above, the
respective AND gate 40 of   temperature range, the lever 6 does not
rebound, but the print wire which has to perform a printing opera-  is
pressed against the damper member 13 and comes tion delivers a pulse
synchronised to the drive pulse  to rest. signal C  to turn ON the
switching transistor 32 con-  25  Although in the drive circuit of Figure 2
the brake nected to the AND gate 40, so thatcurrent is supplied  pulse
signal F is applied only when the temperature from the DC drive power
circuit 30 to the driving coil  of the print head Is higher than the upper
limit of the 5. As a result, the  driving coil 5 Is energised to attract
set temperature range, the rebound of the lever. and the lever 6, so that
the print wire 7 is moved towards  associated print wire can be reliably
prevented also the platen 16.                                  30   when
the temperature of the print head Is lower than On the other hand, the
drive pulse signal C is ap-  the lower limit of the set temperature range
by caus- plied to the AND gate 52 but, since the temperature  Ing the
temperature detecting circuit 56 to deliver the of the printhead 4 is
withinthese temperature range,      H-level signal B when the temperatue of
the print the temperature detecting circuit 56 to delivering a L-  head Is
lower than the lower limit of the set tempera- level signal, hence, the AND
gate 52 delivers no H-  35  ture range. level signal that is output.
Consequently, the Interval  Figure 4 shows a second embodiment of a drive
setting circuit 53 and the brake pulse signal generat-  circuit according
to the present Invention for driving ing circuit 54 are In a non-operating
state.         the print head shown in Figure 1. As shown, each driv- The
print wire 7 strikes the platen 16 and is re-  Ing coil 5 for actuating
respective levers 6 is connect- turned by the lever 6 under the action of
the return   40   ed at one end to a DC drive power circuit 60 and at
spring 12 and when it reaches  the Initial position the  the other end to
ground through a respective switch- resulting impulse Is absorbed by the
damper member  Ing transistor 61. The end of each driving coil 5 con- 13
and so It comes to rest.                          nected to the switching
transistor 81 Is also connect- On the other hand, If the temperature of the
print  ed through a spark supression circuit 62 to the DC head 4 is higher
than the upper limit of the set tem-   45   drive power circuit 60. The
spar suppression circuit perature range (section II In Figure 3), the
tempers-  82 is composed of a plurality of serles connected vol- ture
detecting circuit 56 deliversan H-level  signal B.  tage  regulation diodes
64, 65, 66 and forward con- Thus, when the  print timing  pulse A is
delivered, the  nected with respect to the DC drive power circuit 60. drive
pulse signal generating circuit 51 delivers the  One end of the series
connected diodes 64, 65, 66 Is drive pulse signal C. As a result, a current
[err] Is caused   50  connected to the DC drive power circuit 60, the other
toflowthrough the driving coil 5 as in the asewhere            end Is
connected to connections between the driving the temperature of the print
head Is within the set  coils 5 and the switching transistors 61 through
re- temperature range, so that the print wire 7 strikes the  spective
diodes 63 reverse connected with respect to platen 16.
the  DC drive power circuit 60. Two switching transis- After passing
through the AND gate 52,which is  55  tors 67, 68 of the spark suppression
circuit 62 are In the open state due to the H-level signal from the
connected across the diodes 64, 65, respectively. A temperature detecting
circuit 56, the drive pulse C is  spark potential suppression setting
circuit 70 receives applied to the Interval setting circuit 53, so that the
a signal from the temperature sensor 8 and delivers 4    
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from first and second output termi-  ered by the Zenervoltage of the
voltage regulation di- nels 70a, 70b thereof when the sensed temperature
ode 64. Is within a set temperature range, delivers an  H -1evel  in this
state, when the print data signal D Is ap- signal from the first output
terminal 70a when the   plled to the switching transistor 61 of the print
wire to temperature of the print head Is lower then the lower   5   be
actuated, the driving coil 5 Is supplied with DC cur- limit of the set
temperature range, and delivers H-lev-  rent from the DC drive power
circuit 60 and energised el signals from both first and second output
terminals  thereby, so that the lever 6 is attracted to cause the 70a, 70b
when the temperature of the print head Is   print wire 7 to strike the
platen 16. higher than the upper limit of the set temperature      On the
other hand, when the print data signal D range, The first output terminal
70a and the second   10  turns off, the driving coil 5 releases Its
electro-mag- output terminal 70b are connected to the base elec-  netic
energy to generate the counter electro-motive trode of the switching
transistor 66 and the base ejec-  force. In an early stage, since the
potential of the trode of the switching transistor 68 respectively. Ref-
counter electro-motive force is In excess of the con- erence numerals 72,
73 Indicate Inverters.           duction potential [err] of the spark
suppression circuit The operation of the drive circuit of Figure 4 will  15
62, a flywheel current [err] is generated In the driving be described with
reference to the waveform diagram  coil 5, which assists the motion of the
lever 6. of Figure 5. Waveform Dshows the print data signal,      When the
print wire has struck the platen as de- waveform SP shows conduction
potential of the        scribed above, the lever 6 begins to return towards
spark suppression circuit and waveform H shows the   the initial position
underthe action of the return spring driving coil current.
20   12. When the print data signal D Is applied to the       However, In
this case, since the conduction po- switching transistor 61 of the print
wire to be actuated  tential [err] of the spark suppression circuit 82 Is
re- (section I in Figure 5), the driving coil 5 Is supplied  duced by the
Zener voltage of the voltage regulation with a DC current [err] from the DC
drive power circuit  diode 64, as compared with the case where the tem- 60
and energised thereby, so that the lever 6 is at-  25   perature of the
print head Is within the normal temper- tracted to cause the print wire to
strike the platen 16.  ature range, the flywheel current is still flowing
On the other hand, when the print date signal D  through the driving coil 5
even as the lever 6 returns turns off, the driving coil 5 releases Its
electro-mag-  to the Initial position. Therefore, the driving coil 5 netic
energy to generate a counter electro-motive    maintains Its attractive
force to urge the lever 6 to- force. In an early stage, since the potential
of the   3o   wards the platen ,sothatthemovementofthelever counter
electro-motive force is In excess of the con-  6 towards the damper member
13 Is braked. duction potential [err] of the spark suppression circuit
Therefore, even when the visco- elasticity of the 62, a flywheel current
[err]is  generated In the driving  damper member 13 has been lowered due to
an ex- coil 5, which assists the motion of the lever 6 towards  treme
decrease of temperature of the print head, the the platen 16.
35    damper member can absorb the impulse of the lever When the print wire
has struck the platen 16, the  6 which has been decelerated by the
attractive force counter electro-motive forces becomes less than the  of
the driving coil 5, so that the lever 6 and the print conduction potential
[err] set in the spark potential sup-  wire 7 come to rest in the Initial
position without re- pression setting circuit 70, so thataflyback current
[err]  bound. terminates quickly.                             40       On
the other hand, when the temperature of the The lever 6 begins to return
towards the damper  print head 4 increases beyond the set temperature
member under the action of the return spring 12.     range due to high
density printing or the like (section In this case, since the temperature
of the print  III in Figure 5), the sparkpotential suppression setting head
4 is maintained within the set temperature      circuit 70 delivers H-level
signals from the first output range, ensuring a sufficient visco-elasticity
for the   45  terminal 70a and the second output terminal 70b to damper
member 13. even when the flywheel current     make the switching
transistors 87, 68 conductive [err] terminates quickly, the damper member
13 ab-   therebyshortcircultingthe diodes 64,65.As a result, sorbs the
impulse of the lever 6 having returned to the  the conduction potential
[err] of the spark suppression initial position under the action of there
return spring 12,   circuit 62 lowers by the sum of the Zener voltages of
thereby preventing the lever 6 and the print wire 7   50  the voltage
regulation diodes 64, 65, as compared from rebound.
with the case whre the temperature of the print head On the other hand,
when the temperature of the   Is within the set temperature range. print
head Is very low (section II in Figure 5), the spark  In this case, when
the print data signal D is ap- potential suppression setting circuit 70
delivers an H-  plied to the switching, transistor 61 of the print wire to
level signal from the first output terminal 70a to make   55    be
actuated, the driving coil 5 Is supplied with DC cur- the switching
transistor 67 conductive thereby short  rent from the DC drive power
circuit 60 and energised circuiting the diode 64. As a result, the
conduction po-  thereby, so that the lever 8 is attracted to cause the
tential V2 of the spark suppression circuit 62 is low-  print wire 7 to
strike the platen 16. 5    
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when the print data signal D     damper member (13) forabsorbing kinetic
energy turns off, the driving coil 5 releases its electro-mag-  of the
lever when It returns to the initial position, netic energy to generate a
counter electro motive       characterised by comprising circuit means (30,
force. In an early stage, since the potential of the   32, 4 , 50; 60, 61,
62, 63) for causing current to counter electro-motive force is In excess of
the con-   5  flow through the driving coil when the lver (6) is duction
potential of the spark suppression circuit 62,  returning to the Initial
position when the temper- a. flywheel current [err] generated In the
driving coil   ature of the print head is outside a set tempera- 5, which
assists the motion of the lever 6. After the   ture range, so that, In
operation, a braking force print wire has struck the platen 16 as described
Is applied to the lever (6). above, the lever 6 moves towards the Initial
position   10 under the action of the return spring 12.           2. A
drive circuit as claimed In claim 1 characterised However, in this case,
since the conduction po-      In that the circuit means comprises a DC
drive tential V3 of the spark suppression circuit 62 is re-    power
circuit (30) connected to one end of the duced by the sum of the Zener
voltages of the two       driving coil (5), a switching means (32)
connected voltage regulation diodes 64, 65 as compared with  15  to the
other end of the driving coil, and an output the case where the temperature
of the print head is      gate (40) whose output Is connected to the within
the set temperature range, the flywheel cur-     switching means (32) one
of whose Input termi- rent [err] is still flowing through the driving coil
5 even  nals Is connected to receive a print data signal (D) as the lever 6
returns to the initial position. Therefore,  and the other of whoe input
terminals is con- the driving coil 5 maintains Its attractive force for a
rel-  20  nected to receive a signal from a reference timing atively long
period to urge the lever6towards the plat-  signal generating means (50).
en, so that the return action of the lever 8 Is braked over a relatively
long period.                       3. A drive circuit as claimed In claim 2
characterised Therefore, when the visco-elasticity of the damp-    In that
the reference timing signal generating er member 13 has been lowered due to
an increase   25     means (50) Is composed of a drive pulse signal In
temperature, the damper member absorbs the Im-     generating circuit (51)
arranged to be actuated by pulse of the lever 6 which has been decelerated
by      a print timing pulse (A) to deliver a pulse (C) hav- the attractive
force of the driving coil 5 so that the lev-  Ing a given period to drive
the lever (6) and a brak- er 6 and the printwire 7 come to rest in the
initial pos-  Ing pulse signal generating moans (54) arranged ition without
rebound.                           0      to deliver, when the temperature
of the print head Although in the. description of the drive circuit of  is
outside the set temperature range, a pulse (F) Figure 4 the conduction
potential Is changed to a       having a pre-determined Interval during the
re- greater extent when the temperature of the print head   turn of the
lever to the Initial position. Is higher than the upper limit of the set
temperature range than when the temperature is lower than the   35   4. A
drive circuit as claimed In claim 1 characterised. lower limit of the set
temperature range, a similar ef-  in that the circuit means comprises a DC
drive fect can be obtained if the conduction  potential is        power
circuit (60) connected to one end of the changed to the same extent In both
cases if the ma-     driving coil (5), a switching means(61) connected
terial of the damper member permits.                    to the other end of
the driving coil, the switching Further, although In the drive circuit of
Figure 4   40  means being arranged to be turned on/off In re- the ratio of
decrease of the. visco-elasticity of the   sponse to a print data signal
(D), a diode (63) re- damper member when the temperature of the print
verse connected with respect to the DC drive head exceeds the upper limit
of the set temperature      power circult, and a spark suppression circuit
range Is assumed to be larger than when it Is lower     (62) connected
between the DC drive power cir- than the lower limit as will be
appreciiated, where the   4  cuit (60) and, through the diode, the drive
coil, ratio decrease Is larger when the temprature of the     the
arrangement being such that In operation, print head is lower than the
lowerimit of the set tem-  the conduction potentialof the spark suppression
perature  range, the conduction-potential maybe set  circuit (62) Is
controlled In response to the tem- to a lower level.
perature of the print head. 50 5. A drive circuit as claimed In claim 4
characterised Claims                                                  In
that the spark suppression circuit (62) Includes a plurality of diodes (64,
65, 66 forward connect- 1. A drive circuit for driving a wire dot print
head In-  ed with respect to the DC drive power circuit (60), cluding a
driving coil (5), a lever (6) for causing a   55  one or more of said
diodes being short-circuited print wire (7) to strike a platen (1 6) under
the ac-  when the temperature of the print head Is outside tion of the
driving coil, a spring member (12) for   the set temperature range. urging
the lever (6) to an Initial position, and a 6    
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when the print data signal D      damper member(13) for absorbing kinetic
energy turns off, the driving coil 5 releases Its electro-mag-  of the
lever when It returns to the Initial position, netic energy to generate a
counter elecro-motive           characterised by comprising circuit means
(30, force. In an early stage, since the potential of the     32, 40; 50;
60, 61, 62, 63) for causing current to counter electro-motive force as In
excess of the con-   6  flow through the driving coil when the lever (6) is
duction potential of the spark suppression circuit 62,  returning to the
Initial posItion when the temper- a flywheel current [err] is generated In
the.driving coil  ature of the print head is outside a set tempera- 5,
which assists the motion of the lever 6. After the   ture range, so that,
In operation, a braking force print wire has struck the platen 16 as
described        Is applied to the lever(6). above, the lever 6 moves
towards the initial position   10 under the action of the return spring 12.
2. A drive circuit as claimed In claim 1 characterised However, In this
case, since the conduction po-      In that the circuit means comprises a
DC drive tential [err] of the spark suppression circuit 62 Is re-    power
circuit (30) connected to one end of the duced by the sum of the Zener
voltages of the two        driving coil (5), a switching means (32)
connected voltage regulation diodes 64,65 as compared with   15  to the
other end of the driving coil, and an output the case where the temperature
of the print head is     gate (40) whose output is connected to the within
the set temperature range, the flywheel cur-      switching means (32) one
of whose Input termi- rent [err] is still flowing through the driving coil
5 even  nals Is connected to receive a print data signal (D) as the lever 6
returns to the initial position. Therefore,  and the other of whose Input
terminals is con- the driving coil 5 maintains Its attractive force for a
rel-  20  nected to receive a signal from a reference timing atively long
period to urge the lever6 towards the plat-  signal generating means (50).
en, so that the return action of the lever 6 Is braked over a relatively
long period.                       3. A drive circuit as claimed In claim 2
characterised Therefore, when the visco-elasticity of the damp-    In that
the reference timing signal generating er member 13 has been lowered due to
an increase   25    means (50) Is composed of a drive pulse signal In
temperature, the damper member absorbs the im-     generating circuit (51)
arranged to be actuated by pulse of the lever 6 which has been decelerated
by      a print timing pulse (A) to deliver a pulse (C) hav- the attractive
force of the driving coil 5 so that the lev-  Ing a given period to drive
the lever (6) and a brak- er 6 and the print wire 7 come to rest In the
Initial pos-  ing pulse signal generating means (54) arranged ition without
rebound.                   .      30       to deliver, when the temperature
of the print head Although In the description of the drive circuit of  Is
outside the set temperature range, a pulse (F) Figure 4 the conduction
potential Is changed to a        having a pre-determined Interval during
the re- greater extent when the temperature of the print head   turn of the
lever to the Initial position. is higher than the upper limit of the set
temperature range than when the temperature Is lower than the   35   4. A
drive circuit as claimed In claim 1 characterised lower limit of the set
temperature range, a similar ef-  In that the circuit means comprises a DC
drive fect can  be obtained ifthe conduction potential Is    power circuit
(80) connected to one end of the changed to the same extent In both cases
if the ma-      driving coil (5), a switching means (61) connected terial
of the damper member permits.                    to the other end of the
driving col, the switching Further, although in the drive circuit of Figure
4   40  means being arranged to be turned on/off In re- the ratio of
decrease of the visco-elasticity of the    sponse to a print data signal
(D), a diode (63) re- damper member when. the temperature of the print
verse connected with respect to the DC drive head exceeds the upper limit
of the set temperature      power circuit, and a spark suppression circuit
range Is assumed to be larger than when It is lower     (62) connected
between the DC drive power cir- than the lower limit, as will be
appreciated, where the   45  cult (60) and, through the diode, the drive
coil, ratio decrease is larger when the temperature of the    the
arrangement being such that, in operation, print head is lower than the
lower limit of the set tem-  the conduction potential of the spark
suppression perature. range, the conduction potential may be set    circuit
(62) is controlled In response to the tem- toa lower level.
perature of the print head. 50 5. A drive circuit as claimed In claim 4
characterised Claims                                                   In
that the spark suppression circuit (62) includes a plurality of diodes
(64,65,66) forward connect- 1. A drive circuit for driving a wire dot print
head In-  ed with respect to the DC drive power circuit (60), cluding a
driving coil (5), a lever (6) for causing a   55  one or more of said
diodes being short-circuited print wire (7) to strike a platen (16) under
the ac-  when the temperature of the print head is outside tion of the
driving coil, a spring member (12) for   the set temperature range. urging
the lever (6) to an Initial position, and a I 1 11111 1  111       111  11
111    
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as claimed in an  preceding claim  4. Antrlebschaltung nach Anspiuch 1,
dadurch charaecterised by Including temperature sensitive  gokennmelchnet,
dail means (8) forsensing the temperature of the print      des
Schaltungsmittel ein Glelch ntrleba- head.
veuirun scheitung (0) umte~t, dle mit elnern -/+    '5  Ende der
Antrlebsespule () verbunden 1st, sIn Schaltmittel (61), Osa mit doem
anderen lEndse der Patentanspr~che
Antriobspule verbunden ist, wobml des Schalt- mittel angeordnet let, urn In
Antwort auf eln 1. Antriebsechaltung zum Artrelben elnes Nadel-
Druckerdcatensignal (D) EPN/AUS-geschaltat zu Drud.c-Kopfes umfas end
la       werden, sine relativ zu der Glelchstromentriebs- ine Antriebespuls
(a),                             ve"rorgungsschaltung In Sperrlchtung
geschal- olnen Hobel (), zum  BewIrken, dal  ine           tote i3ode (83),
und eine Funkenuntercrfiokunga- Druckernadel (7) untr derWirkung
derAntriebs-      schaltung (62), die zwischen die Gielchstromran- spule
auf elne Walze (16) aufschilgt, triebeversorgungsschaltung (60) und fiber
die Di- sin Federelement (12) zum Dringen des Hebels  15   ode die
Antriebsepule geschaltot let, wobel die (6) in sine Anfangsposition
Anordnung derart Ist, dae im Botrieb das Lei- und sin D1impfungaolement
(13) zum Absorble-      tungspotentlal der Funkenunterdrfickungeschal- ren
kinetfscher Enorgle des Hebels, wenn er In    tung (62) In Antwort auf die
Temperatur des dle Anfangsposition zurQckkehrt,
Druckerkopfs gestuert Ist. dadurch polkenn",ichnet, del               20
ale Schaltungsrittel (30, 32, 40, 50; 60, 61, 62,  5. Antriebsechaltung
nach Anspruoh 4, dadurch 63), umfeat zum Bewirken, daB Strom. durch die
qakonn~slchnet, daX Antrlebss,pulefiieSt, werin derHebol (6.) in dieAn-
die Funkenunterdrfckungaschaltung (62) sine fangspositlon zurfickkehrt,
wenn die Tempratur     Mehrzahl von Dioden (64, 65, 68.) umfallt, die In
des Druckerkopfs auBerhalb sines fitfeestzten   26  Bezug auf die
Gloichstromenlriebsversorgungs- Temperaturberelchs liegt, so dae im
Betrisbeine    schaltung (60) in, Durchlailrichtung geschaltet Bremskraft
auf den Hebel (6)I ausgebt wird.        sind, wobei sine oder mehrere der
Dloden kurz- geschlossen sind, wenn die. Temperatur des 2.'
Antriebsschaltung nach Anspruch 1, dadurch        Druckerkopfs augerhalb
des festgesetzten Tem- ' gekennzelchnet,.daL                      30
peraturbereicha liet. des Schaitungemittel sine Glelochstromantrlsbe-
vsrsorgungs~schaltung (3q) umfalt, die mit elnem  6. Antrieb schaltung nach
elnom der vorhergehen- Ends der Antriebsspule (5) verbunden Ist, sin mit
den Ansprfiche, dadurch gekennzelchnet, dam dem anderen Ends der
Antriebsepule verbunde-       sle temperaturffhlende Mittel (8) zum F~hIen
der nes Schaltmittel (32) und sin Ausgangsgatter  35   Temperatur des
Druckerkopfs umrfait. (40), desson Ausgang mit dem Schaltmittel (32)
Vwrbunden IRt, WOl21 einer von dessen Eingangs- anschiOssen verbundon let,
um sin Druckdaten-  Revendlcatlons signal (D) zu ompfangen und der andere
von des- sen Elnganguanschl(Issen verbunden leist, ur sin  4o  1. Circuit
de commands pour Is commands d'une Signal von
Referenztaktsignalgsbermitteln (50)    tate d'impression par points d
aiguflles, compre- zu empfangen.                                      nant
une bobine do commands (5), un levier (8) pour amenor une algulile
d'impreaslon (7) a frap- 3. Antriebsschaltung nach Anspruch 2, dadurch
per un cylindre (16) sous I'acton de la bobine de glekennzechn, da
45      commands, un 616msantlbrmantrossort(12) pour das
Refeorenztaktslgnalgebermittei (50) aus'siner  pousser Is levier (8) vera
une position Initials, et Antrlebsimpulssignalgbebrschaltun9 ,,1) be-
un oloment amortiaseur (13). pour absorber stsht die angeordnet ist, um Yon
elnem Di>'ucke.  I'ensrge cinetique du levier lorsqu'ii retourne a la
zeiimpuls. (A) betRtigt zu werien, umen sine       position inkiale,
caractrish on ce qu'll comprend gegebene Zeitporlode aufweisonden Impuls
(C)  so   un moyen de circuit (30,32,40,50, 60,6 1, 62,63) abzugebon. um
doen Hobel (8) anzutrelboen, und     pour amener le courant A circuler dans
la bobine Brsmsimpulssignalgebsrmittsl (54), die angeord-    de commands
lorsque li levier (6) revient a la po- netsind, wihrend
derRfickkehrdsHebelsHindl dlton Initials lorsque la temprature de la tate
Anfangspositton einen sin vorbestimmtes Inter-     d'irmpression so situe
hors d'une plage do tempe- vail aufweisenden Impuls (F) abzugeben, wonn  us
ratures fix~e, do tells manlere que, en fonction- die Tomperatur des
Druckerkopfs auBerhalb des      nement, une force de froinage set appliques
au festgesetzton Tomperaturberelchs liegt.           levier (6). . .,   ,,
. -  -   .  7                     1 11X~~~~~~~~~~~~~~1|1111X11 [fill 11g1
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2. Circuit de commands selon la rovendicaton 1,   6. Circuit de commands
solon I'unp quelconque deo caracterise en co quo is moyen de circuit
revendications prscedentes, caractorisA on co comprend un circult de
puissance do oQmmande      qu'll comprendo un moyon thormosensible (B) on
courant continu (30)-rolIA A uns extr6'm.t de  pour d.tocter la tomperaturo
de la t6to dimpro- Ia bobine de commando (5), un moyen commuta-   a  slon.
teur (32) reie6 A I'autre oxtremite de la bobine de commando, et uno ports
de sortie (40) dont Is sortie eat rellle au moyen commutateur (32) dont
'uneO ads bornrs. d'sntro estconnecte potur re- cevoir un signal doe donn6e
a Imprimer (D), I'autbe   fO de ses bornes d'entree atnt :connectee pour
re- cevoir un signal venant d'un moyen g.6nprateur de signaux do
cadencoement do rdfdencoe (50). 3. Circuit de commande. se!on la
revendicatlon 2,  15 caractdrbi6 on ce quo Is moyen 6nmrateur de si- gnaux
de cadencement de rXf.rence (50) se compose d'un circuit g6nlrateur de
signaux Im- pulsionnols d'attaquOe (51) propre A etre mis on fonctlon par
une Impulson do cadencomont d'im-  20 presslon (A) pour fournir une
impulsion (C) ayant une periode donnee pour commander is levier (), et un
moyen g6ntrateur de slnaux impul- slonnels de freinage (54)3propro
afournir, lorsqus la tbmperature de la tMt d'impressign se situe  25 hors
de 1a plage dotebmpbratures fixie  e im. pulsbon (F) ayant un Intorvalle
pr6ddbtrmin pen- dant le retour du levier vers la position Initials. 4.
Circuit de commande solon Ia revendication 1,  30 caractbrlse en ce quo le
moyen de circuit comprend un circuit de puissance de commando en courant
continu (60) rellb a uno oxtriimit de la bobine de commando (5), un moyen
commuta- tour (61) rolle A I'autre extr~mitA de la bobine de   36 commande,
le moyen commutatbur 6tant propre a Atre dbbloqu6/bioqu#.en reponse Aun
signal de donnae A Imprimer (D), une diode (83) montes dans l sons Inverse
par rapport au circuit de puissance de commande on courant continu, et  40
un circuit pare-btincelles (62) montA entre Is air- cuit de puissance de
commands en courant conff- nu (60) et, par I'intormedlalro de la diode,. Ia
bo- bine de commando, la disposition etant tells quo, en fonctionnoment, Is
potontile de conduction du   45 circuit pars-6tinnelos (62) east commande
on re- ponse a la temperature de la btt d'improsslon. 5. Circuit-do
commando solon, la revyendicatiob 4, caracterise en.ce quo le circuit
pare-6tincells  50. (62) comprend une pluralltO de diodes (64, 65, 66)
montee da.ns le sens direct p.ar rapport au circuit de puisslance de
commande on courant continu (60), I'une ou plusieurs desdites dlodes etant
mises en court-circuIt lorsque Ia temp6ratu-  w re de la t~te d~mpreseslon
se situe hors de la pla.ge de temperatures fixee. 8 *C   L  M   S*    


