[ )
United States Patent 19 3,789,272
Vollhardt [451 Jan. 29, 1974
[54] CIRCUIT ARRANGEMENT FOR [56] - References Cited
RHYTHMIC, INTERMITTENT OPERATION UNITED STATES PATENTS
OF SEPARATE MAGNETS 3,519,893 7/1970 317/137 X
[75] Inventor: Dietrich Vollhardt, Bremen, 3,056,906 10/1962 317/137 X
Germany 3,093,303 6/1963 317/DIG. 4
3,170,140 2/1965 317/137 X
[73] Assignee: U.S. Philips Corporation, New 3,423,641 1/1969  Von Feldt......ovoeeeenrree....... 317/137
York, N.Y.
[22] Filed: Aug. 31, 1972 Primary Examiner—A. D. Pellinen
Attorney, Agent, or Firm—Frank R. Trifari
[211 Appl. No.: 285,437
Related U.S. Application Data [57] ABSTRACT
[63] Continuation of Ser. No. 30,648, April 22, 1970. A triggering circuit for a plurality of printing solenoids
. o e . that insures the uniform density of the printed matter
(30] Foreign Apphcat‘10n Priority Data by producing actuating pulses of a duration varying as
May 6, 1969 Germany ................... e 1923037 an inverse function Of the supply voltage_ The natural
May 3, 1969 Germany B T TSI TP TIEn 1922752 energy integration of pnntlng solenoids causes the so-
lenoid to print with a uniform force in response to
[52] US. CLlo e, 317/137 Short_duration’ hlgh Voltage energization, and long-
[5 1] Int. Cl. ........ reeeeaeueaearrrratrereartarasenn HO1h 47/32 duration’ low Voltage energization.
[58] Field of Search........................ 317/137, DIG. 4

8 Claims, 1 Drawing Figure

W

< 2
y %51
Hi a
N
Ll
Ll
N
Lt}
Dt
ot
0 g
T
T g oz 2 32 3 2 |||lbwe
o A
6
Wi
POWER _~
SWITCH

AMPLIFIER




PATENTED JAN 291374 3,788,272

wi&;gl‘ =
Tl

4

-

¥

J) 8

+U 3
POWER _~
SWITCH

AMPLIFIER

INVENTOR,
D. VOLLHARDT

BY

'/ / ) . Lo /,.
2B ,\‘y_// Lo

AGENT



3,789,272

1

CIRCUIT ARRANGEMENT FOR RHYTHMIC,

INTERMITTENT OPERATION OF SEPARATE

MAGNETS -

This a continuation, of application Ser. No. 30,648,
filed Apr. 22, 1970 now abandoned.

The invention relates to a circuit arrangement for the
rhytmic, intermittent operation of separate magnets of
a group, which can be selected by means of triggering
semiconductor switches. Such circuit arrangements are
employed, for example, for actuating mosaic printers
supplying a printed image formed by points. The uni-
formity of the density of such an image depends pri-
marily upon the energy supply during the time in which
the needle impinges on the printing substrate.

The reaction of the printing solenoids to fluctuations
in the operating voltage caused by changes from con-
stant to intermittent operation and the fluctuations of
the line voltage due to others causes would adversely
affect the uniformity of the printed image. Electronic
voltage stabilizers, in spite of their high capacity, would
not solve this problem due to the transient load. On the
other hand fluctuations of the actuating energy re-
quired depends upon the number of needles to be si-
multaneously 'actuated and are unavoidable.

The invention obviates these disadvantages and is
characterized in that a monostable trigger switched
into operation by clock pulses is provided for triggering
the semiconductor switches and in that the timing ca-
pacitor of the trigger circuit is connected through an
RC-member and a series resistor to the unstabilized op-
erational voltage of the separate magnets.

The invention can not only be applied to mosaic
printers, but also anywhere if the uniform load of sole-
noids is concerned, for example, punches and the like.

The sole FIGURE of the drawing shows one embodi-
ment.

The monostable trigger circuit comprising the two
transistors 1’ and 1'’ is triggered via the transistor stage
2 with a repetition frequency of about 1,000 Hz and
supplies pulses of a duration ¢, of about 400 usec. Via
amplifying stages 3 a power switch 4 is actuated. Switch
4 connects one end of the thyristor to ground thereby
energizing the main conduction path of thyristors 5
used as semiconductor switches. Selection conductors
a to g enable or interrupt the current through the thy-
ristors 5 in accordance with the desired sign to be
printed by the solenoids so that the intermittently oper-
ating solenoid magnets 5’ are selectively energized or
de-energized.

‘This conventional monostable multivibrator circuit
arrangement has the following features:

The load resistor 6, 7 of the monostable trigger cir-
cuit 1 is connected via only a preliminary filter consist-
ing of a resistor 8 and a capacitor 9 to the uncontrolled
operational voltage, which is also used for actuating the
thrust magnets §°. It is thus ensured that at a decreasing
voltage the current through the resistors 6 and 7 also
decreases so that the charging time of the trigger circuit
capacitor 30 is prolonged. A suitable choice of the re-
sistor combination results in that the current decrease
due to the decrease of the supply voltage at the thrust
magnets 5' is compensated for by a current pulse of
longer duration so that the energy content, which is
(1/2)U ~ imar * t, Owing to the current increase which
is approximately linear in this example, remains con-
stant where U is the average voltage across the sole-
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noid. At an increasing voltage the inverse effect is ob-
tained. :

For producing perpendicular signs all seven thrust
magnets 5’ have to be actuated simultaneously. For
producing horizontal lines, however, only one has to be
actuated. The resultant peak current differences bring
about different voltage drops when using seven needles
in the ratio 7 : 1. By the use of semiconductors as power
switches, printing paths, junction resistors, energizing
connections and so on these voltage drops attain an
order of magnitude which results in an appreciable de-
crease in printing energy. Even a high complicated,
electronically controlled supply voltage apparatus
could not eliminate non-uniform printing in this case.
Also in this case the pulse duration may be influenced
additionally in accordance with the separately exited
thrust magnets. The triggering supply conductors a to
g of the thyristors 5 are monitored by an adder resis-
tance network 10 and by the resultant sum voltage a
load transistor 11 is controlled. Each gate circuit of the
thyristors and each of the selection conductors a to g
include a diode 12 and 13 respectively, the junction of
which receives a fixed bias voltage which may serve in
addition as a supply voltage for the transistor stages.

As more thrust magnets 5’ are excited, the conduc-
tivity of the load transistor 11 increase. The collector
of load transistor 11 is connected to the junction of the
divided load resistors 6 and 7. An additional voltage
drop across the resistor 7 has, however, the effect of a
reduction of the supply voltage, as stated above, and
results in an increase in pulse duration t,,. In this circuit
arrangement by an appropriate choice of the amplifica-
tion of the load transistor 11, which is adjustable by
means of the emitter resistor 11’; a completely uniform
blackening of perpendicular and horizontal lines is ob-
tained, which are produced as a grating print by the
mosaic printer.

What is claimed is:

1. A circuit arrangement for rhythmic, intermittent
operation of separate magnets of a group, which can be
selected by means of triggered semiconductor switches,
characterized in that a monostable trigger circuit con-
trolled by the time signals is provided for triggering the
semiconductor switches and in that the capacitor of the
trigger circuit is connected via an RC-member and a
series resistor to the uncontrolled operational voltage
of the separate magnets.

2. A circuit arrangement as claimed in claim 1, char-
acterized in that the series resistor is divided into two
resistors and the junction has connected to it the col-
lector-emitter path of a load transistor, which can be
controlled in accordance with the sum of the currents
required for triggering the semiconductor switches.

3. A circuit arrangement as claimed in claim 2, char-
acterized in that the thyristors are used as semiconduc-
tor switches and the gates thereof are each connected
to a diode summation circuit, the resistors of which are
connected to the base of the adjustable load transistor.

4. A circuit arrangement as claimed in claim 3, char-
acterized in that for each gate of the thyristors a fixed
bias voltage is provided and the selection conductor is
connected via a diode to the bias voltage supply con-
ductor and a diode connected in opposite sense relative
to the diode of the selection conductor is provided in
front of the gate.

5. A circuit arrangement for providing selected sole-
noids of a group of solenoids with electrical pulses hav-
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ing a uniform energy content from an unstabilized
source of voltage, comprising a plurality of semicon-
ductor switches, each of said semiconductor switches
having a control input for receiving solenoid selection
signals and having a main conduction path selectively
switchable from a normally high impedance to a lower
impedance in response to a corresponding solenoid se-
lection signal on the control input thereof, means con-
necting the main conduction path of each semiconduc-
tor switch in series with a separate solenoid, a monosta-
ble multivibrator means triggered by clock pulses and
comprising a timing network including a capacitor con-
nected to the unstabilized source of voltage for provid-
ing an output pulse having a duration varying as an in-
verse function of the magnitude of the unstabilized
source of voltage, filter means comprising an R-C net-
work connecting the timing network of the monostable
multivibrator means to the unstabilized voltage source
for providing a signal voltage to the timing network of
the multivibrator that increases the pulse width of the
multivibrator means as an inverse function of the unsta-
bilized voltage, and sensing means connected to the
control inputs of the semiconductor switches for pro-
viding a sensing signal to the timing network of the
monostable multivibrator that increases the pulse width
of the multivibrator as a direct function of the number
of solenoid selection signals applied to the semiconduc-
tor switches, and energizing switch means connected to
the multivibrator means for connecting all the series
connected solenoids and semiconductor switches in
parallel with the unstabilized source of voltage in re-
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sponse to the output pulse of the multivibrator.

6. A circuit arrangement as claimed in claim §
wherein the timing network in the monostable multivi-
brator comprises two series connected resistors, the
sensing means further comprising a transistor having a
collector-emitter path connecting the junction of the
two series connected resistors to a reference potential,
the sensing means further comprising a summing cir-
cuit for adding the total number of solenoid selection
signals on the control input of the semiconductor
switches, and means for connecting the summing cir-
cuit to the transistor for controlling the conductivity of
the transistor, whereby the duration of the multivibra-
tor output pulse is controllable by the number of sole-
noid selection signals applied to the semiconductor
switches. - .

7. A circuit arrangement as claimed in claim 6,
wherein the semiconductor switches comprise thy-
ristors, wherein the control inputs of the semiconduc-
tor switches comprise the gates of the thyristors,
wherein the summing circuit comprises a diode summa-
tion network comprising diodes and resistors, and
wherein the resistors of the diode summation network
and connected to the base of the transistor.

8. A circuit arrangement as claimed in claim 7,
wherein the gate of each thyristor is provided with a
fixed bias voltage through a circuit diode polarized op-
positely to an associated diode in the diode summation

network. ,
* * * %* *
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