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Torque Distribution in Planetary Gear Mechanisms
Employing the Mechanical Paradox Internal Gear

Muneharu Morozumi and Satoshi KismHr

2K-H type and 3K type planetary and differential gears employing the mechanical
paradox internal gear were subjected to an analysis with a view to deriving formula
for the torque distribution on shafts, The analysis has revealed that torque formulas
may be derived by using efficiency formulas for planetary gears, All possibie 2K-H
type and 3K type planetary and differential gears were worked out, and a tabulation
has been made of the results obtained. The torque formulas obtained require as
parameters only two quantities, the number of teeth and the efficiency of stationary
gear trains, The results tabulated can be utilized safely without requirng any un-

derstanding of the underlying theory,
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Table 1 Speed Ratio, Efficiency, and Torque Formulas for 2K~-H Type Mechanical Paradox Planetary Gears
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Table 2 Angular Velocity, Efficiency, and Torque Formulas for 2K-H Type Mechanical Paradox Differential Gears
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Table 3 Speed Ratio, Efficiency, and Torque Formulas for 3K Type Mechanical Paradox Planetary Gears
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Table 4 (a) Efficiency

Formulas for 3K Type Mechanical Paradox Differential Gears

C o ZC > ZD st s 17
e — (i) —(io+ &5 )wp
ST CRED “h= 1=
| (o = ._Z_C_ b ‘] . . .o
N °" Za = (1 = Y+ (lo+6o)wp
tomee il SR (W B We = T+ &
L7 0¢is= 2R ¢ . )
z w, (E)w=0-i)wy
w_ Lo _; 12 + 1
- =5 =l bk>1 bt o
beiver . Follower {)ircction of votation Efficiency of differentials Efficiency of compornent planetary trains
n Ui Ty
A}l shafts : (1 LO)('UA + (L‘JI-“LC;I)U)D 7]772(1.;.' 5 - 54
7 : — 4 Lo)(n1773+l-o) (1= X1+ MThis )
ABT G e girection U=flon , Gl | “qanniya+i) | -1 +i5)
Shaft A only : (1“"«0)(»‘)1\ - (1+l:g)wc n.n. (T]?] +i )(1 '”) / -t
. . . .7 m UL+ b 772773(1+771772L°)(1 Lo)
MC D e e (B0 (L | (o) | Q- Ti)
shaft b only : (45 Joue = (o Lo ) MA+io)TM=i) | h(a—is Y1 +i5)
C ; D A Opposite direction (1‘!“ T]zU)C — (Lo+nx)w0 (771772+L0)(1 _ l;;) 772(1"%)(7717734'&;')
C A D | AL shafes Tyl = (o Juh+ M(ls+i X | Th TR Th+io)(1 + i) (LTl —ig X1+ig)
D] same divection =L+ @rE)oy | A+ E) | T- X +i)
D A C | shafe Aomy Th(1—ia Juh—Th{1 + ig) T+ & Xl +ig ) (1 + o XTT—is)
’ Opposite direction (1 - Lé)wA — (1 +L'$’)wc (1"'7}1772[0)(1 + Lé') (7’]772_*10)(1 — LOI)
A C D Sfaft D only : 771](1‘1'1,0)0.)(: 7];(L°+L 772773(1+77177259)(1—l:é) (T-l:é)(1+771773i$')
! Opposite direction (1+is)we — (lo+is o A+ X115 05 ) (-TpThis X1 +i5)

82

- S

5]

sy

e



Table 4 (b) Torque Formulas for 3K Type Mechanical Paradox Differential Gears
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