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Fro. A.T1.18. Resultant flux. em.f. and current in sccondary

hthnl no outside magnetic source is influencing the soft iron core(s! there will be no flux
change in the cores—because the flux from the two primary coils cancel out—and so there
can be no voltage induced in the secondary.

T]I'IC primary winding is fed by an alternziing current of such a value that at or near
'maxn'nuz'n mstamanclous current flow the iron corefs; become saturated, that is, a further
increase in current will produce no further flux.

I_.'et the two primary coils and cores be known as = A 7 and 137 (sec Fig, ATL135).

%}(Iw study the graphs shown in Fig. AL 16 (a: and {b), .

4 e(f;grgphs in Fig. A.'H.IG show the input current (I to the primary and the resulling

ux .) m each core—it will be understood from the graphs that the resultant Alux of A

and B is zero,

, Sl{ppc({)_sc now that the cores of the flux valve have d.c. magnetic flux induced in then

on - side souz h 4 -

ﬁelgllu tma]l} fmml an outside source. for example by the carth’™s magnetic field or by the

systemn around ic nevdles of 4 magnetic ¢ 3% is wi i
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s X saturation s cores A . igs i

(2) and (b). in the cores as shawn in the grapls of Figs. A1LT7
Thus : ; i i

core A becomes saturated carlier and remains satrated longer in the first half evele

and th oati : :
S en reaches saturation later and remains saturated shorter during the second half
cvele than previously (Fig. A1L17 {al}. i
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In Fig. A.ILI7 (b) on the other hand corc B is shown to become saturated later and¥@®nains
saturated shorier in the first half evcle and then reaches saturation earlier and remains
saturated longer in the second half cycle than it did previously.

Note that the saturation fevels are the same as before (in Fig. A.IL.16}—it is only the fimes
of reaching and leaving saturation which have been changed.

Combining the flux in A with that in B it is scen that the resultant flux is no longer zera
—_in fact the resultant flux fluctuates with time, Figure A I1.18 (a) shows the combination of
fux under such conditions. 1t can be seen from this figure that at the times at which the
two cores are cither otk saturated or both unsaturated that there is no change of flux. However,
when one core is saturated and the other unsaturated then there is a change of flux. This
change of flux will induce an e.m.f. in the secondary winding. The e.m.f. generated is shown
graphically in Fig. A.IL18 (b). If the circuit ta the secondary is complete the e.m.f. will
produce an alternating current, see Fig. A.IL18 (c).

Note that the frequency of the putput is twice that of the input.
A flux valve can be wsed 1o find the direction of a ship’s head in relation 1o the earth’s

" magnetic meridian. In this case, though, the flux valve must have three arms instead of

one arm to avoid ambiguity, A single arm would have the same output on four different
headings—though the same output and phase on two different headings, Such a three-arm
fux valve is used in the Gyrosyn Compass—see Volume I.

The simple one-arm flux valve is emplayed in the Sperry magnetic compass pilat Vol. 11
(Chapter VIII). Here the ambiguity does not arise as when the vesselis on a set course, the
iron core of the flux valve is perpendicular to the magnetic field of the compass. When the
vessel changes her heading a phase discriminator detects the dirvection of the off-course
movement and the vessel will return automatically to her set course.




