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The control system of a transistor inverter allowing us to apply an elementary circuit consisting of a quickly
saturated choke and two resistors instead of complicated and expensive components including a pulse width modula-
tor and power transistor modules with an optoelectronic galvanic outcome. Expensive power transistor modules are

replaced by conventional power transistors.
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A singlephax bridge transistor inverter can
be used in varios secondary power supplies in
a power range from tens of watts up to several
kilowatts, instance in electrowelding devices,
singlephas plasmotrones, electronic voltage
stabilizers etc.

Secondary power supplies with inverters
are divided into two groups: with a controlla-
ble inverter and with a noncontrollable one [1].

A singlephax noncontrollable bridge tran-
sistor inverter described in [1] is connected
with an adjustable network rectifier with its
own control and adjustment system via a di-

rect current diagonal. The disadvantage of this
device is that the unverter power transistor
control system contains besides a typical oscil-
lator of a given frequency and a synchronizing
transformer,a shaper of porosity of controlling
impulses operating on the principle of pulse-
width modulation and an optoelectronic modu-
lar power transistor with an optoelectronic out-
come. If makes the device more complicated
and expensive as a whole.

A simplified scheme of a singlephas non-
controllable bridge transistor inverter is shown
in Figure.
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The device 1 contains adjustable network
rectifier 1 based on the scheme of a semicon-
trollable bridge with a smoothing condenser at
the output. The controlling input of network
rectifier 1 is connected with the output of the

controlling and adjustment system 2 and a
singlephax noncontrollable bridge transistor
inverter direct current diagonal is connected
with the outcome of a network rectifier 1. The
power part of the inverter contains four power
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transistor 3, 4, 5, 6 arranged as a bridge and
shunted by the opposite diode bridge 7, 8, 9,
10. Load 11 is connected to an alternating cur-
rent diagonal. The control system of the invert-
er consist of autooscillator 12, synchronizing
transformer 13 connected with autooscillator
13 via a primary winding. A primary winding
of synchronizing oscillator 13 has two identical
semiwindings 14 and 15 connected properly
and which have an additional average terminal.
All three terminals of a primary winding are
connected with the outcome of autooscillator
12, it is a typical construction. Four secondary
windings 16, 17, 18, 19 according to the num-
ber of power transistor are built in pairs and
opposite in control channels and in pairs in ac-
cordance with each other in diagonal channels
of transistor bridge 3, 4, 5, 6. If is also a typi-
cal construction. The porosity shaper of con-
trolling pulses and galvanic outcome circuits
are combined in each of four identical chan-
nels controlling power transistors and contain
quickly saturated choke 20, resistor 21, limit-
ing the current and diod 22 connected with the
appropriate power transistor (e.g. transistor 3)
in conducting direction. All connections are in
series. For simplicity one controlling channel is
shown in Fig.2. The emitter of power transistor
3 is connected with one of the terminals of the
appropriate secondary winding 16 of synchro-
nizing transformer 13, and a free terminal of
quickly saturated choke 20 is connected with
the second terminal of secondary winding 16
of synchronizing transformer 13. Besides, the
emitter of power transistor 3 and the common
point of quickly saturated choke 20 and resistor
21 limiting the current are shunted by ballast
resistor 23.

The required output capacity of autooscil-
lator 12 when the voltage of secondary wind-
ings 16, 17, 18, 19 of synchronizing oscilla-
tor 13 is (3...5) will be 2-(3...5)i;, where i; is

the current of unloching of power transistor:
iy =i /o, where a — is the strengthening factor
of a power transistor, and 7, is the collector cur-
rent (the «locing» current 1s negligibly small).
It follows that if i, = 30 A, a = 15. The output
capacity of autooscillator 12 is only

P= 2-(3...5)-% = (12201, (1)

no preliminary amplification is reguired in
comparison with shapers with optoelectronic
outcome , where current is measured in mil-
liamperes and amplification is necessary.
Quickly saturated choke 20 providing the
necessary interval T is calculated when t and the
voltage of a secondary voltage of synchronizing
transformer 13 are known by the formula

U=444fB-SW, )

where U=(3..5)V, f=510°kc (when
t=1-10°c), B=0,2TS (for ferrite cores).
S is the crossection of a core in m?, W is the
number of turns of a choke. Calculations show
that a choke with a winding of (4...7) turns on a
core S = 5 mm? provides the necessary interval
t,that is the size and the mass of a 3, quickly
saturated choke are rather small.

Thus, rather complex and expensive part of
the device in the structure of the width-pulse
modulator and power transistor modules with
optoelectronic galvanic outcome is replaced
by an elementary circuit consisting of a tiny
quickly saturated choke, a diode and two re-
sistors controlled by one channel and common
power transistors instead of expensive power
transistor modules.
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