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Planetary Transmission Type of Spherical Gear and Its
Driving Mechanisms
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Abstract: One of the new kind of planetary tanmiission composed of the ring inwalute sphededl gear and = driving mechanism is -
troduced, and the conformation of the new planetary anmission, and kinamatic are also analyzed. The new planetary traniigsion is
compoved of two spherical gears and one bracket. The output axle can swing toward all directions. Synthesizing one: of the spatial driving
mechapizms which 5 used fo control the onientstion of the bracket. The movability of the driving mechanism is anslyssd . The kinamatic
model between the arientation angle of the output axle and the control motor has been found, based on which the orientation angle can be
contzolled accurately,
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Fig.2 Flanetary tranmission of spherical gear Fig.3 Section view
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Fig.4 Driving mechanism of planetary tranmission
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Fig.5 Sketch of the driving mechanism
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Fig.6 Cordinate system for kinamatic analysis
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sin’ 2{1 - cos@) + cosf  ~ cosa *sinf cosasina (1 ~ cosf)

[]= cosa *sind cosf - sine *sinf
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r+sindcosasing + r*cosdsinasind

{10)

resindsinacosa(l — cosd) ~ rcosé[ cos? a1 ~ c056) + cosd ]

[(D]= {x.un,zd]T = [C’][Do]
- r+sind[sin’ o (1 - cosd) + cost ] + rcosdcosasina (1 - cosf)
(11)

- r*sindcosasing + r-cosdsinasing

- resindsinacosa(1 - cosf) + r-cosd[ cos? a (1 - cosf) + cosd ]



WS, RERTEASENRA SRS 97

HTFHE AB 0 CD AR BEERE, I A SRATLL B SARL L REBHRESER 1 5
Hoxz G4k I, ¢ SRAIT UL D S HERG L L BRI SR 2 BB AL. TR ACK
AL AR ST 2N -

{x~ xb)2 + (9"3’&)2 +(Z—Zb)2 =1
x = r*sind (12)
2= - rrcosd

{(x-xd)2+(y—yd)2+(z—zd)2= L

%= - r-siné (13)
z= -1 cosd
R (12)RE 4 SRR
[, T r-sind
[Al=]y|= «/Lz—(rsiné‘—xﬂ)z—(rcns6+z,)2—yb (14)
Lz, 1 L - recosé
B (13)RE ¢ KELETA:
Eam - r-sind
(Cl={»|=|/I?- (rsind + x,)° = (roosd + z; ) - v, (15)
Lzcd L - recosé

AR 1.2 AR5 5K -
Si=L-y,=L+y, - L —(rsind - 5, )* - {reosd + z,

= L + resindcosasind + r*cosdsinasinf - +/ A,

S;=L-yc=L+y;—+ L' = (rsiné + 53)* = (reosd +z,)? (e
= — resindcosasing + r-cosdsinasing - +/ A,
Hop,
Ay = LF - P lsind - sind[sin’ e {1 - cos8) + cos6 ] — cosScosasina (1 - cosf) |
- r*{cosd - sindsinacosa (1 - cos#) — cosd[cos’a (1 - cosB) + cosf ]} an

Ay = L7 = *{sind - sind [ sin® 2 (1 - cosf) + cos# ] + cosdcosasina(1 - cosd) |?
- r*{cosd - sindsinacosa (1 ~ cos@) + cosd[ cos’ 2 (1 - cosB) + cosf]}?
B L) E AR L ME M RAHER M RIER 6 A o« B, R () ZER(17) TR E B TR
B 12 MNBE S, .S, , B B = (8) Ml B R A 1% 2 L RDR B H - IR S e LA £

¢1 - ,:.S‘.%‘f

c—

(18)
¢.2= i‘32'2—1t

!
Hep, i R E IS LS, | B EA SR,
3.2 EHHHMMEDNFERNTRR

SGE AR PLELEE S S8, BRI 2 WA RER 0, MTMA « B, OESRE
FIEERAE . HMEMEHBINEA 6 6, 8, A ARBLITBBHNE S, M S, HHHET
A CTHERE, T B SIHIT LA RFERG, L HERHRE S 0 IR, r FEREAREH A
Hbo FIE,DJAUTC AL, L IERMRE S 0 HERG, r HEBRIRENLE L, S,.5,
4 §.a FRRMERO)FHE, BT, YEH S, W S, REH 0.0 B, HYTHRUT T BHH
e,



98 HEHZEAXEER 2004 3 M

{f,(&',a) =L -8, + r*sindcosasing — r-cosdsinasing — /A, =0 (19)
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Tab.1 Calculating result of kinamatic

(g -a)ya (a' - a)la

g*)  a(®) 5, (em) S, (em) &) o' (%) (100% ) (100% )
10 0 0.694664 -0.694552 10.000220 0.000592 2.2x107° -
10 30 Q ~1.202857 9.999998 29.99999 ~2x107° -3x107°
10 60 - 0.694552 -1.388901  9.999997 60.00052 -3x107° 8.8x10"*
10 % - 1.202857 -1.202857°  10.000146 90.00141 1.46%107° 1.6x107"
20 10 0.936346 - 1.756921 20.000001 10.00000 Sx10°¢ 1x10°°
20 20 0.475264 —2.09334 19.999875 20.00031 6.13x10°° 1.58x 1073
20 40 - 0.474994 -2.567197 20.000005 39.99993 2.5%107° -1.7x107*
20 80 ~2.093393 -2.567198 20. 000048 80.00032 2.4x107* 4.05%10°
40 25 0.448693 -4.167083 40.000017 24.99953 4.25 % 10°° ~-2.7x 10"
40 45 -1.326412 - 4,904151 40.00000C 44,99908 0 -2.8x10°°
40 75 - 3.602451 — 4.904151 39.999979 74.99993 -5.3x107 -9.1x10°*
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