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JAPANESE INDUSTRIAL STANDARD JIS

General Rules for Magnetic Amplifiers C 4701-1977

1. Scope

This Japanese Industrial Standard specifies definitions, test, designation and
so on for magnetic amplifiers. A magnetic amplifier is defined as a device
which consists of a saturable reactor used either on its own or in combination
with other circuif elements to perform either an amplification or a control
operation.

2. Definitions

2.1 Definitions Relating to Windings

‘ (1) Load winding (Ny) A winding used to supply power to the load in the
magnetic amplifier.

(2) Control winding (N.J A winding used to generate an independent control
magnetizing force in the core of a magnetic amplifier.

(3) Bias winding (N,] A winding used to shift the operating point of the
magnetic amplifier by any designed amount along the transfer charac-
teristic curve.

(4) Feedback winding [(Ng A winding used to provide feedback within the
magnetic amplifier.

2.2 Definitions Relating to Characteristics

(1) AC supply voltage [V, The voltage of the AC power supply used to
provide power to the load of a magnetic amplifier.

(2) Control voltage (V) A voltage applied to the control circuit of a
. magnetic amplifier.

(3) Control current (I,) The current flowing through the control winding
of a magnetic amplifier.

(4) Load current (I.] The current flowing through the load of a magnetic
amplifier.

. (5) Load winding current [I.,] The current flowing through the load
winding of a magnetic amplifier. '

.(6) Bias current (I,) The current flowing through the bias winding of a
magnetic amplifier.

(7) Feedback current (i) The current flowing through the feedback
. winding of a magnetic amplifier.

(8) Minimum load current (voltage) (Irmin (Vi min)) The minimum value
of the load current (voltage) on the transfer curve.
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Control ampere-turns [AT.] The magnetomotive force due to -the
control current, expressed in ampere-turns.

Saturated control ampere-turns CAT.] The number of ampere-turns
in the positive direction required to produce the rated load current.
(Refer to Note in 2.4 (4).)

Transfer curve A curve showing the relationship between the control
current and load current of a magnetic amplifier.

Remark: It is permissible to express the control current and load
current in terms of either voltage or ampere-turns
instead of current.

Normal transfer characteristics The transfer characteristics when .
the AC supply voltage, frequency and load resistance are equivalent to .
the rated values. (Refer to Fig. 1.) .

Linear range The region on the transfer curve in which the relation-
ship between control current and load current is linear.

Feedback ratio (4] The ratio between the ampere-turns of the feed-
back winding and the ampere-turns of the load winding, expressed by
Equation (1).

NyI
ﬂ = NIJ:IZ P T RUEE ( 1 )
Firing angle (6.) The electrical angle at which the ingtantaneous

value of the load winding current abruptly increases.

Extinction angle (6,) The electrical angle at which the instantaneous
value of the load winding current becomes zero.

Forced magnetization condition The condition whereby the AC current
in the control circuit induced by the power supply is prevented from .
flowing. ‘

Free magnetization condition The condition whereby the AC current
in the control circuit induced by the power supply is free to flow.

Current gain (K] The ratio between a change in load current to the
corresponding change in control current, expressed by Equation (2).

K‘l—‘ AI(; B ( )

Voltage gain (K.J The ratio between a change in load voltage to the
corresponding change in control voltage, expressed by Equation (3).

AV SN
Ko=-2F (3)

Power gain (K,] The product of the current gain times the voltage

gain of a magnetic amplifier, expressed by Equation (4).
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Response time [T The time (3) required for the average load cur-
rent (1) of a magnetic amplifier to change by 63 % (2) of the total change
which occurs following a step change in input.

Notes (1) The average load current is the average value taken over
a half cycle.

(% 95 % may be used instead of 63 %. In such cases the
response time is referred to as the '95 % response time'.

(3) Time is expressed either in seconds or the number of
cycles of the power supply frequency.

Figure of Merit (D,) The ratio of the power gain of a magnetic
amplifier to its response time, expressed by Equation (5).
Ky

Dpz___.T_ ...................................................... (5)

Reset The action whereby the magnetic flux changes from a saturated
condition to an unsaturated condition.

Gate The action whereby the magnetic flux changes from an unsatu-
rated condition to a saturated condition.

Definitions Related to Type (Circuit Configuration)

Saturable reactor A device consisting of a magnetic core and winding
in which the non-linear characteristics of the core are utilized by ap-
plying a confrol magnetizing force to cause a change in the AC current
flowing through the winding.

Series connected type A magnetic amplifier having a circuit con-
figuration in which the two load windings are connected in series.

Parallel connected type A magnetic amplifier having a circuit con-
figuration in which the two load windings are connected in parallel.

External feedback type A magnetic amplifier having a circuit con-
figuration in which the control magnetizing force in the form of part
of the output, is fed back through a feedback winding which is provided
separately from the load winding. :

Self saturation type A magnetic amplifier having a circuit configura-
tion in which the control magnetizing force in the form of part of the
output is fed back through the load winding itself by means of a half-
wave rectifier comnected in series with the load winding and an AC
power supply.

Half-wave type A kind of self-saturation type magnetic amplifier
having a circuit configuration in which one load winding, one half wave
rectifier, a power supply and a load are all connected in series.

Doubler type A kind of self-saturation type magnetic amplifier having
a circuit configuration in which two half-wave type circuits are connected
to a common AC power supply and load and operated alternatively during
each half cycle to obtain ah AC output.
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