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This note develops and sharpens the results obtained in [1].

If the moment generated by a spring connecting two gyroscopes satis-
fies [2] the condition
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N(e) = — —mcosesine ¢}

and if otherwise the assumptions are the same as those stated in [1].
then the energy integral has the form ©
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Here I€ 2 is the kinetic energy of the gyroscopes with their casings

as they rotate about the axes of the casings. This energy has been
neglected in [1].

The position of equilibrium of the system occurs at the following
values of the coordinates:

a=0, ﬁ:—;ﬂ*’ T=0, &= 6" (3)

and P* and 5* satisfy the equations

(€ — B)[1/3 (Q* — ©?) sin 2B* 4 0 Q cos 2p*]—2B’ cos (g4 4 8*)(Q cos p* — o sin B*)=
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— (w cos f* + Q sin B*) 2B’ sin (gg + 6*) = N (gq ¢ 6%) (4)
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Here Eq is a particular value of & which is the angle of separation
of the gyroscopes satisfying the relation

miv
5B

€g = cos-! (5)
If the motion described by the equations (3) is unperturbed, then we
can obtain for it [1] the sufficient conditions of stability in the form

ey >0, cyg >0, C11033 — 0?3 >0, Caglqq — 022 >0 (6)
Here

en = Yy0 {— mil Qsin p* — Ao + [B (® cos fp* + Q sin B*) ¢
<+ 2B’ cos (gy + 6%)] cos Pp* 4 C (@ sin P* — Q cos B*) sin f*}
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+® 2B’ cos (g¢ + 0*)] cos f* — Q [mvl — 2B’ cos (g4 + 6*)] sin f*}

€3 = Yy [(C —A) (Rcos B* —w sin p*)® < (F — mww) I cos p* — mwiQ sin p*] (7)
¢ =y |— (4B'? /| mIR) cos 2 (gy 4 8*) 4 2B’ cos (24 4 0*) (2 sin f* ¢ © cos p*)]
¢13 = Y30 [(C — A) (0 sin B* — Q cos p*) — mIRQ]
Cze = U3 2B’ sin (g, 4 &%) (Q cos B* — o sin p*)

Let us mention that the equations (4) have a solution P* = 0, 1if
N(e) satisfies [3] the condition

4B* . (C — B)
N (¢) = — IR (I & y) COs esine ( =_7nT) ®)
Here the value of 3* is determined by the equation
2B’ cos (gg + 0*) == milv (1 < %) 9

The integral (2) retains its form except for the coefficient of
sin? €, Wwhere in the denominator appears an additional factor (1 — X) .

In this case the inequalities (6) assume a simple form

mlv[i+—%‘}#]>0, Fl[1+x<%>2]>0

(v:]/ﬁg—) (10)
F— muwo — mRQ>0, F— mRQ:>0

The sufficient conditions of stability (6) or (10) do permit degener-
ations similar to those shown in [1 .
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