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Analysis of the Magnetic Circuit R-4 Receiver

By Jiro Futami
Totsuka Works, Hitachi, Ltd.

Abstract
The precise mathematical calculation of the permeance of flux paths through air
is practically impossible. Such computation, however, may be carried out by
making simplifying assumptions regarding the flux paths.
R-4 Receiver consists of D.C. magnetic circuit containing permanent magnet and
A.C. magnetic circuit involving reversible permeability by voice coil.

Formula of its magnetic force is as follows:

1 ipnxm 1 dPa-’n_x A 1 dp'ﬂ)—l‘f.ﬁaiz 1 deZ }

——— 1 { 2 - ——- ( =
f 2 Qsam Pamz dx [ ¢am¢'m Pa;’nz dx I P;z —dx Pﬂiz dx

$am = flux of D.C. magnetic circuit at air gap

P.m: permeance of D.C. magnetic circuit across the air gap
¢a; : flux of A.C. magnetic circuit at air gap
P, : permeance of A.C. magnetic circuit across the air gap
This formula is solved by the method of step-by-step integration along the D.C.
and A.C. magnetic circuit.
The result of theoretical calculation and experiment obtained by the writer is as

follows:
1. Demagnetizing factor of the D.C. magnetic circuit is

= g’fg =().48 (armature air gap=0.15mm)

2. A.C. magnetic circuit is given by

0.4rni=R,+-R;=0.078 - 1.93 1 2.28 o 3.87

p"?‘l zu-rz Ju?‘g

N

where R,: Reluctance across the air gap and magnetic shunt
K;: Reluctance of the iron cores

Hryy My, and Py - Reversible permeability of outer pole, center pole and armature

3. Useful flux of D.C. magnetic circuit is 2525 and must be adjusted with A.C.

demagnetizing.
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