PLANETARY GEARI NG ASSEMBLY DESCRI PTI ON This invention s8lates te""a ' °°
pl anet ary dearing assenbly having wi de applications for decelerator or 5
acdblerator especi-al Iy to an asymetrig planetary gear assenbl y mnth
uni fied asynnetrlc pl anetary gears and an asymmetric internal gear.

pl anetary gearing assenbly may consist of a sun gear, three orcéfur
o hSH-

pl anet §y gears, an internal 10 gear and a carrier. At six
poi nts planetary gears nesh with a sun gear or an internal gear. The nunber
of engagenent points exceeds the nunber of parts. . Therefore it is

difficult to equalize 15  ppANETARY GNARING IARSEMBIOES acting upon the
engagenent points. Oni ng TO Very small sl Ze errors the transmtting

forces are likely to be uneven. ‘Uneven engagenent neans too deep engagemnent

on the one hand and too shall ow engagenent on the other 20 hand. Deep
engagenent between planetary gears and a sun gear or an internal gear
causes great vibration, |oud noise and big ener | 0ss. * C L M S
* DESCRIPTI

This invention relates to a planetary gearing
assembly having wide applications for decelerator or
5 accelerator, especially to an asymmetric planetary gear
assembly with unified asymmetric planetary gears and
an asymmetric internal gear.
A planetary gearing assembly may consist of a
sun géar, three or four planetary gears, an internal
10 | gear and a carrier.
At six or eight points planetary gears mesh
with a sun geaf or an internal gear.
The nuﬁber of engagemeﬁt points exceeds the
number of parts. Therefore it is difficult to equalize
\/ 15 all the transmitting forces acting upon the engagement
points. Owing to very small size errors the transmitting
forces are likely to be uneven. : ]
Uneven engagement means too deep engagement
on the one hand and too shallow engagement on the other
20 hand.
Deep engagement between planetary gears and a
sun gear or an‘inte;nal gear causes great vibration,

loud noise and big energy loss.
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-2- To solve the problemof uneven engagenent, inpYoved planetary gear
assenblies having planetary gears with discs and an internal gear with
‘rings on both sides or on one side therfof have been proposed. 5 The

di anet’ers of the planetary discs or the“Tnternal rings are equal to the

di ameters of pitch circles of the planetary gear or the internal gear __
respectively. FIG 8 shows a planetary gear using this inprovenent. They

pl anetary discs contact with and roll on 10 the internal rings.

These pitch discs and pitch rings effectively forbid an excess engagenent
between planetary geafs suy@nthd ! SFoEledeSf - unevORVehBhgeh¥ie, Of

i nprovenent is referred to as a pitch circle type for Conveni ence. Many _
vari ations iafprdved tpendtaey hesdr Mopasisli dS having panetdhySgbarbecause
the pitch circle is a - unique circle for a gear. Wen pitch discs and pitch
rings are nattdt el sds tdred senrei siperens] vgédr tweth giags, ohhbothngidekocities
of the pitch discs and pitch rings are equal at the contact 20 poi nts.
No sl i ppi npwcourenéesdivkethéreqf thavelilseen gpxopesed. ri ngs. Therefore
transmtting efficiency is not reduced. The defacenents of pitch discs and
rings are T ghiametents abovierpkanetanxidises|ertipe brteraabtary gear 25
assenbly has a drawback that a _great nunber of parts are

10

15

20

25

. rings are equal to the diameters of pitch circles of the

planetary gear or the iﬁternal'gear respectively.
FIG.8 shows a planetary gear using this improvement,
The planetary discs contact with and roll on
the internal rings. These pitéh.discs and pitch rings
effectively forbid an excess engagement betheen planetary
gears and an internal gear, N6ﬁ7this type of improvement.
is referred to as a pitch circle type for convenience,
Many variations of this type have been proposed
so far. This is because the pitch circle is a unique
circle for a gear.

When pitch discs and pitch rings are rotated

at the same speeds with their gears, the line velocities N

of the pitch discs and pitch rings are equal at the contact
points. No slipping occurs between the pitch discs and
pitch rings.
Therefore transmitting efficiency is not reduced.
The defacemeﬁts of pitchdiscs and rings are insignificant.
_ Howéver.the-pitch ciréle type of planetary gear

assembly has a drawback that a great number of parts are

-



-3- required to construct an assenbly. The pitch circl'e thas an mterjmedtate
size betweén a tooth-edge circle and a tooth-root circle. Thus two pitch

di Scs and a planetary gear cannot be nade ijy one piece. Simlarly 5

pitch rings and an internal gear cannot be fiade in onepiece. In the case of
the pitch circle type, a planetary gear consists of three parts and an

I nternglk gear consists of three parts. Because the nunber of parts is
| arge, the cost for nmanufacturing parts is increased. 10 Furt hernore
because ‘an internal gear consists of three parts a gear in the

m ddl e and t wo.pj4t,8 i it 465 ﬁ?gle 'fﬁﬁ i%ﬂqgﬂg urs
anong t he thregesgﬁ?gai ngzg' i aslt dic?'lect | (?ns.é?'sl' i’s’ ?})}8‘% idc?an then nv@%%ed a
novel 15 PhaNehk¥medaia taS SAHY e tiidi bS tHWEHELEEE editO1@SaRdt 0ot h-
edge circle type ( Japanese Patent Application No.56- 193113, Laying Open

No. 58- 94656, Layitosthredoalcd rdlelune ThifiB3vo pitdhididdyPeand Pl anetary
gear has two discs 20° | arger than the tooth-edge circle on both sides.

An internal geplahatalryo gleatg ce@indton®e maydEeintdyed plilee el 00131 nEidga~ 1} r cl € on
bot h sides. Because the side ring portions are |arger than the. tooth-edge
circle,5two sigétechngipgst iamds apaintemadeigeanegnmert be made tednepiece,
In the case of the pitch circle type, a planetary gear
consists of three parts and an internal gear consists
of three parts. Because the number of parts is large,
the cost for manufacturing parts is increased.

- 10 Furthermore because an internal gear consists of three
parts ——— a gear.in the middle and two pitch ringson
the sides, a problem of misalignment occurs among the three
parts in radial directions.,

This applicant then invented a novel
15 planetary gear assembly, which isnow referred to asa tooth-
edge circle type ( Japanese Patent Application No.56-
193113, Laying Open N6.58494656, Laying Open Date 4,
\/  June, 1983 ). '
In fhis type, a planetary gear has two discs
20 larger than the tooth-edge circle on both sides.
An internal gear has two ring portions larger than the
tooth edge circle on both sides. Because the side ring
portions are larger than the tooth-edge circle, two

side ring portions can be made in one piece with a central

25 gear portion.
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25 gear portion. -4- Therefore an internal ggar can bgeemade,as:a

_single part. In practicesuch aninternal gear is nade hy injection frol di ng
-of polyacetal. The nunber of parts.is _agduced by two, because an internal
gear consists of one part instead of 5 three. This fact reduces is

only the cost for manufacturing individual parts but also the cost for
constructing an assenbly. At- first there was a theoretical question 104/
whet her all the gears of the planetary gear assenbly could snmoothly rotate,
because the contacting and rolling circles deviated fromthe pitch circles.
However when the applTherefome aoninternall geaah aapl hedade agaas ingdenbl y
and had examined the rotational property of _the 15 ear assenbly, al
the gear rdaftled akh PEAREIGE §§°Erﬁ%§-§é’ﬁﬁmﬁloge§ﬁeiﬁi marRecbycl e type. This

e o WS WGP, I D
which s asymmetricalpyl th 1892 8 ' Sat S £5' 2LedLlES b9 two,
because an internal gear consists 6f'one pért instead of
5 three. | | | o
| This_fact.reduces_is dnly_the:cdst_for
manufacturing individual parts but also the cost for
‘éonstructing an assembly.' _ .
| At first there was;a theoretical qugétion
10 whether all the.geafs of the pianetary gear assembly
could smoothly rotate, because.the_contécting and rolling
circles deviated from the pitch_cirgles. ~ However when
the applicant had constructed such a plapetafy gear
assembly and had exémined the ;otatiﬁnalibrogerfy of the
15 gear assembly, all the_geaf rotgted'aSSmoothlfas_én
assembly of the pitch circle_type.”'”
This tooth-edge type is syﬁmetrical with - \J
fegard to the axial direction. |
The applicénthasaisg - inventéd a novel .
20 planetary gear assembly which is aS§ﬁmetrical with
regard to the axial direction, |
(é) Patent Laying Open No.60-34553
Laying Open Date ; 22, February{19§5
(b) Patent Laying Open No.60-252845
25 Laying Open Date ; 13, December, 1985
(c) Patent Laying Open No.61-27337 °
Laying Open Date ; 6, February, 1986



5

(&) Patent Laying Open No.60-34553 Laying Open Date ; ‘22, Februafy, 1885 ('b)

Pat ent Layi'ng Open No. 60-252845 25 _ Layi ng Open Date ; 13, Decenber
1985 (c) Patent Layi ng Open No. 61-27337 Layg-ng Open Date ; 6, February,
1986 -5- (a) is an asymmetric planetary gearing assenbly ih which every
gear has a disc or a ring on one side. (b) and (c) are asymmetric planetary
geari ng_5 assenblies in which every planetary gear and an interna

gear have two discs or two rings on both sides. However the discs and the
rings areasymmetrical wthregard to the axial direction. A di sc nmount edon

one side of the planetarfadeds ia® |asygae titisn planateoh-gefpingrcl e of 10
the planetary gear, and _another disc nounted on the other side is smaller
than the toot hagssmbdyr éhewhigh eNery @edh Mass a disnhP¥ & S rPne si de
of the internal gear (is larger than the tooth-edge circle of the internal
gear, and anot®B® Fi8§-fornmed onthe other side is smaller than 15 t he

former invention of tho KBt ARBIGE): 55, AR YHE P LATANARY GRERAEL i on
whet herg such gfhsemnijes in which every planetary gear and an internal
gear have two discs or two rings on both sides.
However the discs and the rings areasjmmetricalﬂwithregard
to the axial direction. A disc mounted on one side of
"the planetary gear is larger than the tooth-edge circle of
10 the planetary gear, and another disc mounted on the other
side is smaller than the tooth-root circle. Following from
this, a ring formed on one side of the internal gear
is larger than the tooth-edge circle of the internal gear,
and another ring formed onthe other side is smallerthan
15 the tooth-root circle of internal gear. At first in
the same wayas in the former invention of the tooth-edge
type, there was a theoretical question whether such an
i./ . asymetric plénetary gear assembly could smoothly rotate,
because the line velocities of side discs and side rings
ZO appeared to be different at the contacting and rolling
points on both .sides.

Then the applicant had constructed such an
asymmetric assembly, had examined its rotational property,
and had confirmed that there was smooth rotations of all gears,

25 The asymmetric type of planetary gearing

assembly has an advantage that a sun gear ora sun gear shaftcan



&

asyfmetric planetary gear assenbly coul d smoothly ‘sotate,  betausesthe |ine

.+ velocities of side discs and side rings 20 appeared to be différent, at

the contacting and rolling points on bdth sides. Then the applicant had
constructed such an asynmmetric assenbly, had examined its rotational
property, and had confirnmed that there was snooth rotations of all geagts.

25 The asymmetric type of planetary gearing assenbly hasefin
advant age that a sun gear or a sun gear shaft can - 6 - be inserted from

the side apkelngaptelUsiof t1H0 Jile tdEtaPRldratiudefoReen i nventing

various kinds of anomal ous planetary gear assenbly in seeking an ideal

pl anetary gear assenBby fyirt RhleOWpplicantViHdsdtbedn v til@nsm ssion
efficiency and | ow cost for construction. Both 'in the cases of the

t oot h- edgevariole kyipdsobft adomaloust planatady gearaaskamplgear consists of

three parts. They are a gear in the mddle and two 10 si de di scs

whi ch hol dinhsegkingt ber ddeale glank Emngeary aesembissanttly bew t hree or

four planetary gears and each planetary gear consists of three parts. Then

a dgdeat nuwbbrabfioparhighatvabseissdgn efdiciencysandclloancassenbly.  This

ract has e construction. | - o

Both_in the cases of the'foo;h-edge"circle
tYpe.or the aéymmgtric type, a planetary gear.consists
of three parts. _Théy are a gear in the middie and two Q;J

10 side dié;s ﬁhich hold the gea? thergbetweena 
A planetary géar_aSsembly has thfée or four planetary
gears and each piéne;ary.gear éohsisps qf_th:ée ﬁarts.

Then a great number of parts have been required to
construct an assembly. This:fact_hés heightened the

15 cost for hanufactufing parts and the_cqst‘forrassemblying
them. - _ _ . o :

If a planetary gear could be fdmed integrally as
a single body, the cdsts for mahufact@ring and for
assembling ﬁould,be.significanf1y fedu§ed.'

20 In the pitch circle typé a_planetéry gear
consists’of three parts. It mighﬁ Bé pqésible to make
a planetary gear in two parts, but-sﬁch an asymmetrié
structure would cause an undesirable unbalance in the
planetary gear. |

25 In the tooth-edge circle type , it is unavoidable

to constitute a planetary gear with three parts, because



¥5  cost for manufacturing parts and the cost for assenblying 'them if a
pl anetary gear could be forned integrally as a single body, the costs for
manuf act uri ng and for assenbling would be significantly reduced. 20

In the pitch cirecle type a planetary gear consists of three parts. It

m ght be possible to nake a planetary gear in two parts, but such an
asymmetric structure woul d cause an undesirabl e unbal ance in the planetary
gear. 25 In the tooth-edge circle type , it is unavoidable
to constitute a planetary gear vvit'h_7tPTree parts, because -7 -0t is
equi pped with twp dj scs |larger than the gear part on ﬁ%‘t?h | des of the gear
part. A purpose bf tHhiegud W i gipesy| Tyl & arts"egegﬁaﬁssenbl y
havi ng pl anetary gears unified.5 in_a single part. Another purpose of
the invention i spﬁ?’(')t rﬂ”og’l"&& g14%, 0% Hhg 9825 senbly with low noise
and | ow vi bration b |g95§¥ g e erj . the.l r .gears. 10
The planetary geari ng%‘fis. e Jf/gofcwhif'g'&q".nvi('an ?ng%o%\r 0\1/%5%2 é}%b)’llgne ary
gearing assenbl y,LOMH:S BBar assembly having planetary gears unified

5 in a single part.

Another purpose of the invention is to provide a
planetary gear assembly with low noise and low
vibration by  improving the material of the internal
gears.

10 The planetary gearing assembly of this invention
provides a planetary gearing assembly comprising:

a sun gear,

a plurality of planetary gears meshing with -the
sun gear,

15 a internal gear meshing with the planetary
gears,

a carrier rotatably supporting the planetary

\-/ : gears with planetary shafts; characterised in that the
planetary gear consists of a planetary gear part in
20 the middle, a planetary smaller disc part smaller than

the tooth-root circle of the planétary gear part on a

side thereof, a planetary i:)igger disc part bigger than

the tooth-edge circle of the planetary gear part on

another side thereof and a planetary boss axially



a sun gear, a plurality of planetary gears meshingswith thesSun gear s 15

a internal gear nmeshing with the planetary gears, a carrier rot'atably
supporting the planetary gears with planetary shafts; characterised in that
the planetary gear consists of a planetary gear part in 20 the m ddl e,

a planetary smaller disc part smaller than the tooth-root circle of the

pl anetary gear part on a side thereof, a planetary bigger disc part - bixgger
than the tooth-edge circle of t pl anetary gear part on another side -

t hereof and a pl anetary boss ax¢2atty perforated with a shaft hole, the
pl anetary gear Eart, the planetary smaller djsc part, the planetary bigger
di sc part an®erkeravehithy apghaty, hole,: the planetarygeas RAigl e body;
the internal gear jncludes an ., _intern eqr rt shing with

pl anetary ge epa?-:?“%ﬁ?“@}fefrﬂféc W#n%%éﬁaﬂgg?r% 9%~ than the
toot h-edge cifcle of the internal gear.part_on a side.thereof and a bigger
I nner cyli ndp' g5l p?)ﬁtft U8 P ebBSS.t?E? dﬂtegir?t“:i% r'"ﬁ‘ifel I nt ernal

gear part 10 cyginn%#}?qt:l%er b%hgf" tﬁgé .eq}x'te};'ngl_ ‘ig%ta%r nﬂcﬂ?ﬁs Ryt t he

smal | er innef® .
5 internal gear part meshing with planetary gear part, a

smaller inner cylindrical part smaller than the
tooth-edge circle of the internal gearpart oh:-'a ' side
thereof and a bigger inner djrlindr-ical part bigger o
than the .t'ooth-ro'ot circle of .the in'ternai gear part
10 on another side thereof;
the internal gear part, the smaller imner cylindrical
part and the bigger inner cylindi‘ical- part are made of
nylon or po_lyprbpylene ; the planetary smaller disc
parts roll on smaller inner cylindrical part and the
15 planetary bigger disc parts roll on the bigger inner
cylindrical part. '
Namely in this invention a' gear part and two
side discs are integrally unified. in asingle body.' E
Furthermore the internal gear 6f this 'invention
- 20 is made from elastic material with low: rigidity e.g.
nylon 66, nylon 6 or poly_prdpylene instead of
polyacetal. '
The _invénti_on will be more fully understood from

the following description given by way of example only



part and the bigger inner cylindrical part are nade of intyLon or 2. M

pol ypropyl €éne; the planetary smaller disc parts roll on smaller inner
cylindrical part and the 15 pl anet ary bi gger disc parts roll on the .

bi gger inner cylindrical part. Namely in this invention a gear part and two
side discs are integrally unified in a single body. Furthernore the
interngg gear of this invention 20 is made fromelastic material with
lowrigidity e.g. nylon 66, nyl 6 or pol ypropyl ene instead of

pol yacetal . The invention will -be Toré fully understood fromthe follow ng

description given,by way of exanple qnly wifh reference _to . the
sever al figur eg'lu\{ofrgf%cécc ?rpa‘ﬁ}ﬁ n&ea?’é?\# ng$iOHERRi ciPE FI&heL is a
partially sectioned front. view of a uniu%gd asymetric planetary gear

assenbl y as an 52°COTPYURGEE FEAYRIS b ﬁggﬁtipn. FIG 2is apartially
ff’ﬁ;' oned rear view prg 19 35FhGarkiai1§ SECLIMNIY £¥biYY JFBEARONY 2
unified asymmetric planetary gear assembly as an
5 embodiment of the invention.

FIG. 2 is a partially sectioned rear view.



11 - 1l in FIG 1 FIG4 is an enlarged sectional vi.ew only;.of § plahetary -
~gear shown in FIG3. 5 FIG5 is a front view of a pglanetary
" gear. _FIG 6 is a sectional vieM/nean_a“Etgpetary gear of anot her enbodi nment
~of this invention. FIG7 is a sectiona i ew of a planetary gear of the

t oot h- edge type. 10 FIG 8 is a sectional view of a plangtary
gear of the pitch circle type. Referring now to the drawi ngs a unifi elw
asynmetric planetary gear assenbly consists of a sun gear (1), planetary

gear (2), an internal_gear (3) and a 15 carrier (4). There is a sun
gear (1) in the cent fIGi n3thssaeranpienadurvipwatekany ajeags a( jinencl ose
and nmesh with the_sun gear (1). Three planetary gears (2) are also
avai |l abl e iHst endl bt $BFIGo0l - An internal gear (3) encloses

and nmeshes with all t p) apet ary ars (2). A,carcier (4) is built with a
main carrier disc (4d§ﬁ%h h?sﬁﬁfﬁgf?F%F&d%EGt&EB?. Vl?%e°8&VrP§ra(4)

The mai n’ oo FIES e LSRRy ReEn T B8y F1C0P - hroe ) projeoting  parts (10) on
the§ nner surface. FIG.5 is a front view of a planetéry gear. o
FIG.6 is a sectional view near a planetary
gear of another embodiment of this invention.
FI1G.7 is a sectional view of a planetafy gear )
of the tooth-edge type. | o/
10 FIG.8 is a sectional view of a planetary gear
of the pitch circlé type.
‘Referring now to the drawings a unifiéd
asymmetric planetary.gear assembly consists of a sun
gear (1), planetary gear (2), an internal gear (3) and a
15 carrier (4). |
There is a sun gear (1) in the center.
In this example four'planetary gears (2) enclose and mesh
with the sun gear (1). Three planetary gears (2) are \~)
also available instead of four. |
20 An internal gear (3) encloses and meshes with
all the planetary gears (2).
A carrier (4) is built with a main carrier
disc (4a) and a sub-carrier disc (4b). The carrier (4)
rotatably supports the planetary gears (2) by planetary
25 shafts (5).

The main carrier disc (4a) has four ( or three )

projecting parts (10) on the inner surface.
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Gor respondi ngly .the sub-carrier disc (4b) has four (orithsree)s oo ..
secondprojecting parts (11) onthe inner_ sEr\fg_ce. A plugpart (12) is fornmed
on a secondprojecting part (11) of the sub-‘carrier disc (4b). A socket (13)
.is 5 " perforated in the axial direction in the first projecting part
(10) of the main carrier disc (4a). To connect two carrier discs, an
operator inserts the plug parts (12) of the sub-carrier disc (4b) into the
socket3 (13) of the main carrier disc (4a) 10 till the ends of the plug

parts (12) pr %%%f%ﬁg}bénﬂfr}%?/iEﬁéssxﬁzlg?é%rrié?ddige P&BRGELB.“%EP -oﬁEﬁreeg

crushed round rus ends ( Irmy couple the main carrier drs

(4a) with the s%&r@pfbgécﬁhﬁg(ﬁé?ts (i s ofiEtie d rieferc gIERHEdeON IS avail able

if the 15 main carrier disc (4a) and the sub-carrier disc (4b) are nade
fromsintered alloy or @ pllaigysast 1sistpridd bhea Caeddond pregecting past

(4b) are nmade from plastics, the projecting ends (28) of the plug parts

(12) are bond€d1to ofhalroEuicddBjebydisc (4b)tra Aosockbon{iBy. i20

Four (or three) inwardly projectingparts (18) perforated with

shaft - support peg florlaged i) the dxiakddibne¢bionnier tberfirst oprofecting

carrier disc (4a). The inwardly projecting parts (18) are positioned at the

m ddl e of twopsatyH{dQ) iof) thejwainngapnier disp. (48). Simlarly

four ( or three ) further projectingparts .

To connect two carrier discs, an operator
inserts the plug parts (12) of the sub-carrier disc
R (Zob) into the sockets (13) of the main carrier disc (4a)

10 till the ends of the plug parts (12) project out of
cavities (29). And the projecting ends are crushed
round.. The crushed ends (28) firmly couple the main
carrier disc (4a) with the sub-carrier disc (4b).

This method of connection is available if the

15 wain carrier disc (4a) and the sub-carrier disc (4b) are
made from sintered alloy or alminium die-casting.

If the carrier discs (4a) and (4b) are made from plastics,
the projecting ends (28) of the plug parts (12) are bonded
to the sockets (13) by ultra sonic bonding.

20 Four (or three) inwardly projecting parts (18)
perforated with shaft-supportingholes (16) are formed on the
inner surface of the maincarrier disc (4a). The inwardly
projecting parts (18) are positioned at the middle of two
neighbouring projecting parts (10).

25 Similarly four ( or three ) further projectingparts
(19) perforated with shaft-supporting holes (16) are formed

on the inner surface of the sub-carrier disc (4b).



(19) perforated with shaft-supporting holes (16) are forned «h tke i nher

surface of the sub-carrier disc (4b). Bot hs ends of .the planetary shafts
- (5) are fixed in the shaft-supportin oles (16) of the mmi.n carrier disc

(4a) "and the sub-carrier disc (4b). “Shape of the planetary gear is a

novel feature 5 of this enbodi ment of the invention. Therefore it

wll be explained in detail referring to FIG 4 and FIG 5. The planetgyy
gear (2) has a planetary gear part (8) in the mddle, a planetary snaller
disc part (6) and a planetary bigger disc part (7) on both sides. Thus the

10 pl anet ary mieglis (@dds SoASYREEHLEALBEF’ dhAGtst §59Xhpk @ikegtion. An
I nner portion of the planetary gear part (8) connects wth a planetary boss

(9) througm whehshafbedtippot eifglholespéltdr afedhe mAinl aaetaey ghatt (5)
pierces the shaft hole (21). 15 ‘The planetary smaller disc part
(6) is sndl4ar andintheestbotarrber discl €4b). pl anetary gear. On the

ot her hand the planetary bigger disc parts (7) is bigger than the

t oot h- edge circl elhg sh@ppl@getbgypyeaetaﬂhegeapOLSam:numamyfeaxuﬂeu t he
pl anet ary gear part pl anetary snmaller disc part: (d{ planetary

bi gger di sef ghris empodﬁnemtaﬂstm ipyention.ar fherriore 4 tostl
Ry G b o ALY b 8 i 1101 7
The planetary gear (2) has a planetary gear part
(8) in the middle, a planetary smaller d1sc part (6) and a .
planetary bigger diSijart (7) on both sides. Thus the A
10 planetary gear (2) is asymmetric regarding i'bs axial direction.
'An inner portion of the planetary gear part (8)
connects with a planetary bdss‘(Q) through which a.shaft
hole (21) is perforated. A planetary shaft (5) pierces
the shaft hole (21). - _l o
15 The planetary smaller disc part (6) is smaller
than the tooth-root circle of planetary gear. ~ On the
other hand the plane"tary bigger disc parts (7) is bigger
than the tooth¥edge-c1rc1e of the planetary gear. : \‘J
lThe important matter"is that the planetary'gear part (8),
20 planetary smaller’ disc part (6), planetary bigger disc part
(7) and planetary boss (9) are made ina body. The planetary .
gear (2) isnot divided in three parts but is integrally |
unified in a single:part. This is one of the characteristlcs

of the invention. Such an asymmetrlc planetary gear is

25 = able to be made by plastic injection molding-or sintering
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unified ina single part. This is one of the charactéristics of thé ¢

invention. © Such an asynmmetric planetary gear is 25 able to be nade by
plastic injection nolding or sintering | _of powder netal. To correspond
W th the planetary gear (2), the i nternal gear (3) consists of three
parts. Nanely the internal gear (3) has an internal gear part 5 (23)

in thewpiddle, an smaller inner cylindrical part (26) and a bigger inner
cylindrical part (27) on both sides. The internal gear part (25) neshes

with the planetary gear part (8) to transmt rotation torque thereto. The
pl anetary smalofr d|§@w@@ftméﬁalcontacts 10 = wth and rolls on the
srmal l er inner cylindrical part (26)" of the internal gear (3). O course

there i s sone cleararbe derrespondowithl i ng shef planetarJogenrn€? )t,wo parts
(6) and (26) touch each other but other tines they do not touch. 15
Srmilarly the theummemynblggeard(éé pensistp ofnthees warisand rolls on the
bi gger inner lindrical part (27). There I s al so sone cl earances between
two rolling s m%bx themtganalz gerrafad) (ba)s §6néﬂ|tﬁ§§latloﬂélﬁrb@tard—t her
times do not t p each ot her . g t he contact between
the pl ahetary %% | &R E#%cmb$9¥e(6?“aﬁﬂa§ﬁ§rs&BFF§rCV AeArdgaln®ardal part

(26) and a bigger inner cylindrical part (27) on both sides.
The internal gear part (25) meshes with the

planetary gear part (8) to transmit rotation torque

thereto. The planetary smaller disc part (6) contacts

10 with and rolls on the smaller inner cylindrical part (26)
of the internal gear (3). Of course there is some
clearance between two rolling surfaces. Sometimes two
parts (6) and (26) touch each other but other times they
do not touch.,

15 Similarly the planetary bigger disc part (7)
contacts with and rolls on the bigger inner cylindrical
part (27). There is also some clearances between two

\_/ rolling surfaces. Two parts (7) and (27) sometimes

touch but other times do not touch each other.

20 Owing to the contact between the planetary smaller
disc part (6) and the smaller inner cylindrical part
(26) and the contact between the planetary bigger disc
part (7) and the bigger inner cylindrical part (27),
radial forces are transmitted from the'planetary gears (2)

25 to the internal gear (3).
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(26) and the contact between the planetary bigger, dissc part 7)) and- he
bi gger inner cylindrical part (27), radial forces are transmtted fromthe
- planetary gears (2) 25 to the iﬁ%_@inal gear (3). A sun shaft hole
(14) is axially perforated in the™s gear (1). Aspline, serrationor
D-shape hole is forned on the inner surface of the sun shaft hole (14)
Abosspartofthe main carrier disc (4a) is thickened 5 to reinforcewt.
A carrier shaft hole (15) is axially perforated in the thickenedboss part.
A spline, serration or other coupling device is formed al so on the inner

. surface of the camyisam sdtedfit Hodle ((B)) eaxiablyl peefoarytedainasisenbly is
used as a 10 reduction gear, an input shaft (shall be) is inserted into
the sun sha&un igelar ((14). arkispiivey,psersakionior i Bsshape hote ise carrier
shaft hole (15). On the contrary when it is used as_a step u ear, an
input shaf f£orgiedy ooy ttdee jimnen Hutkace of stae tswp| thafie)hale ﬁﬁ"gut put

shaft 15 is inserted int he sun shaft, hol ,(14%Th.e i nt ernal gear
(3) is nmounted inAé)Q?e?sPﬁﬁfb-qgt%‘Pemn (HREFiRerdigc geha) (B thiskeredti ng

U T el Sl 1%, 2o Shedl A EPIEEHL E () HEBIS O
have conpl %'Z%r}to%%e%!’ q,jnecttl'\ieortsniocrkér}esd'boss part. A spline, serration
or other coupling'device is formed also on the innef
surface of the carrier shaft hole (15).
When the planetary gea.r assembly is used as a
10 reduction gear, an input shaft (shall-bé) is inserted into 'Ehe y
sun shaft hole (14) and an output shaft is inserted
into the carrier shaft hole (15). On the; contrary when
it is used as a step up gear, an input s'h_aff is inserted
into the carrier shaft hole (15) and an output shaft.
15 is inserted into the sun shaft hole (14). .
The internal gear (3) is mounted in a casing.

To prevent the internal gear (3) from rotating with

regard to the casing, several radial projections (31) are \J

formed on smooth cylindrical surface (32). The casing
20 . is formed to have_complementaﬁy.p:Ojections on its
inner surface. In this'examplé the internal.gear (3)
is ra.ther-'loosely mounted in the casing.
Of course other kinds of mounting are also.
- possible. For instance byperfor"ai‘_.ing axialholes onan
25 internal gear and the flange of a casing, one can fix the

internal gear to the casing by screwing bolts in the holes.

£



i nner surface. .In this exanple the internal gear (3). £s rather*l ogsel*y
mounted in'the casing. O course ot her kinds of nounting are al so

possi bl e. For instance by perforatifgesaxial holes on an 25
internal gear and the flange of a casing, ~One can fix the internal gear to
the casing by screwing bolts in the holes. In the enbodi nent shown in

the figures, the radial projections (31) deviate fromthe niddle plane. The
pl ane for receiving torque isaxially spaced fromthe plane on which the
radi al projections (31) exist. 5 If a strong torque acts, t he

internal gear (3) can di SE®rhé Nenbedinéht "BRERA ibﬁth@eﬂgdpey' %raé&l&i‘
spiral distortion is effective to absorb any abrupt, -strong shock

Furthernore therojertiadnge@Bl X Yewiatdi BromveheimbddDe planée. npl ded in a
body from nylon 66, nylon 6 or polypropyl ene. These materials are more

el asti c than pdheaqdiaaie vifurchredeiving | tenquaaiskedrldnpkppced frokar as
the material of the internal gear. Because of their high elasticity
nyl on 66, nyl oth® @lans yar ophvilcdnethe eddibel i peojectionyi 63%) vehiation 15

or nois% generation. In the exanple shown by FIG 3 the inwardly projecting
parts (I8) and Ffura Hdirqnejtaiiqur) ankss (19¥h%rbn¥%¥lh%h PR he3 ! neen

surface of carrjer discs (4a) and (4b) to
distort in a splral manner between two planes.

Such spiral distortion is effective to absorb any abrupt,
strong shock.
Furthermore the internal gear (3) of this invention
10 - is molded in a body from nylon 66, nylon 6 or polypropylene.
These materials are more elastic than.polyacetal which the
applicant has been employing so far as the material of the
internal gear; Because of their High elasticity nylon 66,
nylon 6 or polypropylene is effective to alleviate vibration
15 or noise-generation.
In the example shown by FIG. 3 the inwardly
projecting parts (18) and further projecting parts (19) are
U formed on the inner surface of carrierdiscs (4a) and (4b) to
prevent the planetary gear (2) from displacingaxially by
20 holding the planetary boss (9) therebetween.
The planetary bigger disc parts (7) prevent the
sun gear (1) from coming out leftward in FIG.3.
An inner boss (22) of the thickened main carrier disc
(4a) prevents the sun gear (1) from coming out rightward.

25 Thus the sun gear (1) is kept ata correctaxial position.



prevent the planetary gear (2) fromdisplacing axi«aatly by 20° .*hotding
the planetary boss (9) therebetween. The planetary bigger disc parts (7)
prevent the sun gear (1) fron1coninghout leftward in FIG 3. An inner boss
(22) of the thickened main carrier'dgaTX4a) prevents the sun gear (1) from
com ng out rightward. 25 Thus the sun gear (1) is kept ata correctaxial
posi tion. - 16 - Furthernore in this exanple, the main disc (4a) iSw

| arger than the smaller inner cylindrical part (26) of the internal gear.
This fact prevents the carrier (4) fromcom ng out of the internal gear (3)

leftward. 5 FurtherdoPé Nern eAPedbRBRAP1Ef, theSmhRneRtiken(ka)shown in
FIG 6. Its fundanental structure is the sane as the former enbodi ment.

In this enpodi r Cthgn| the PsRALUEL ODANEB6Lydnddc3éhlaparehdpey of the.
i nner surfaces of the main carrier disc (4a) and sub-carrier disc (4b) to
10 prettentinberpahngear y geBhis (Ractr poedeapkathagearagnaxi 4k )direction.
Because the sides of planetary snaller disc part 86) and bi gger part (7)
touch withfrém coming couprof rtBe obstésoalagdac3(p) thétphadetary gears (2)
are. kept at a correctaxial position. Besides in this 15 embodi ment
bol1 hol es (38) ahwoteer prbedinentnofixthisdineentianpjsi abevni hy bolts in
the bolt hol es (3%? and screwi n - o
F16.6. TIts fundamental structure is the sameas the former
. embodiment. In this embodiment:cichIar-prqtrusibns
(36) and (37) are shaped on the inner surfaces of the
‘main carrier disc (4a) and sub-carrier disc (4b) to
10 prevent the planetary gears (2) from displacingininiaxial
direction. Because the sides of planetary smaller disc
part (6) and biggef part (7) touch with the circular:
protrusions (36) and (37), the planetary gears (2) are
kept at a correctaxial pdsitio_n.. ‘Besides in this
15 embodiment boltholes (38) are perforated in anaxial direction.
By inserting bolts in the bolt holes (38) and scfeﬁing
them into screw holes of a casing, the internal gear (3)
is safely fixed on the casing. o - : *Sj
The sun gear (1) is made from plastics, sintered
20 alloy, zinc or steel.’ The planetary gear (2) is made
from plastics or sintered alloy. In spite of the anomalous
shape, the planetary gear can be made in a body by -
molding. The carrier (4) is made from plastics, aluminium,
aluminium alloy, sintered alloy, zinc or steel.
25 The internal gear (3) can be molded from nylon 66, nylon 6
or polypropylene.

In the embodiment shown in FIG.1 to FIG.6, the

-



themi'nto screw holes of a casing, the internal geaf'(é) I's safely*fixed on
the casing. The sun gear (1) is nade_fg Jp astics, sintered 20 al | oy,
zinc or steel. The planetary gear (2).'is made from plastics or sintered
alloy. “In spite of the anomal ous shape, the planetary gear can be nmade in
a body by nolding. The carrier (4) is nmade from plastics, alum nium

alum ni.um all oy, sintered alloy, zinc or steel. 25 The i nternal gear
(3) camn be nolded fromnylon 66, nylon 6 or pol ypropylene. In the

enbodi ment  showhddhfy) GralledIdise pder (6p! Reeghbyussatbethdimainart (6)
nei ghbours to the mai'n carrier disc (4a) and the planetary bigger disc part
(.7) nei ghbourcadd dheai Ss-(@AlY isatd ditse fldnetarprbiggertdessupageal7(1)
fromcomng out. 5 Thi s disposition can be safely reversed.

| f the di sposidiighibdurs emertdes subrcauniepadig¢d) (6bh be preventi bberted or
drawn out after construction. Desirable size relations of gears, disc and
cylindrical purt gedart | hbvEtom ecgrizigieatt 10 ‘The pl anetary
smal l er disc part (6) of the planetary gear (Zg is O to 2 nodul es smal |l er
in radius than the tButh-dimposs tion canthe spbALY aFg¥ersedThe BEaﬁBFary

bi gger disc part (7) is O to 2 nodul es .bigger in ragjus
99 l)diSpo(si)tion is reversed, theg un gear ?iy can be freely

inserted or drawn out after construction.
Desirabie size relations of gears, disc and cylindrical
parts will now be explained.

10 The planetary smaller disc part (6) of the planetary
gear (2) is 0 to 2 modules smaller in radius than the
tooth-root cirdle of the planetary gear. The planetary
bigger disc part (7) is O to 2 modules bigger in radius
than the tooth-edge circle of the planetarygear. The

15 smaller inner cylindricél part (26) of the internal gear
(3) is 0 to 2 modules smaller in radius than the tooth-
.edge circle of the internal gear. The bigger inner
cylindrical part (27) is O to 2 modules bigger in radius
than the tooth-root circle of internal gear.

20 (By way of explanation, the module of a gear wheel
is defined in Chambers Technical Dictionary as being the

‘pitch diameter divided by the number of teeth). |
The functions of the planetary gear.assembly will
now be explained. | |

25 | The planetary gear parts (7) of the planetary gears
(2) mesh with the intérnal.gear part (25) to transmit
rotation torque.

The planetary bigger disc parts (7) contact with



t han the toot.h-edge circle of the planetarygear..Thé 15 Smal.ler"*i nner -

cylindrical part (26) of the internal gear (3) is 0 to.2 nodul es sﬁaller I n
~radi us than the tooth- edge circle OE he internal gear. - The bi gger

inner cylindrical part (27) is 0 to odul es bigger in radius than the

tooth-root circle of internal gear. 20 (By way of expl anatign,

the nodul e of a gear wheel is defined in Chanbers Technical D ctionaryas

bei ng the ah#ckodlagat Q:lhedfb\ilgt‘%‘i' nridwe éwmdrﬂéalegabi:s (bg)f Uae’f it%S. of

the planetary gear assenbly w now be expl ai ned

pl anetary gazerpalt geat) (6D .t he Theandizaret syaarsmd Rerradisoi pdr tde | nternal
gear part %25) to.transmt rotation torque. The planetary bigger disc parts
(7) contac(6yi thntact ¥8th amd rollll em tthe Ewpddrer niverercydy iidicbdapar t's
(27) of the internal gear (3). The pl anetary snaller disc parts.(6)
contact wi pAr&sd (26Dl on the smaller inner cyllndrlcal parts (26). Radial
forces are transmtted fromthe side disc parts (6) and (7) to the

side cylindrical Baﬂﬂ§l(fefcﬁﬁdaFE?Fra“SﬂkiRﬁﬂnﬁﬁﬁ@;QhetﬂﬁﬁQﬂikﬁﬁlsc parts

. I I f h
ands oy ndgL g2l 085! 2k B 5 16e° S GTINA AT ullls ey

(27). The contacts'of the.side dlSC parts and cylindrical
parts forbid excess engagement between the planetary
gears and ‘the internal gear. N P
Although the line veloc1t1es of the disc parts and -'\“J
10 the inner cyllndrlcal parts are d1fferent at the rolllng
points, the dlfference of llne ve1001t1es does not hinder
a smooth rotatlon of gears. |
_ Some amounts of tolerances are usually allocated to
the side disc parts (6) or (7) and the side inner cylindrical
15 parts (26) or (27). ‘The disc parte and the 1nner cyl1ndr1ca1
parts are not always contacting each other. But they are '
separated nearly all time owihg to.tolerancee.
For this reason the difference of line velocities Qii
does not hinder'emoeth rotation of.gears.
20 The assembiY'of gears willjnew be explained.
(1) A subfcarrier-disc'(4b) is put onwa tahle as the second
projecting parts (11) faCe'upward.;_ |
(2) Planetary shafts (5) are insértédfinto'the shaft-
supporting holes (16). | N R
25 - (3) Planetarylgears (2) are inserted.ardund'the_planetary
shaft (S)Ias the.planetary'bigger_aisc parts (7) face

downward.



gears and the internal gear. Although the line velogitises of the disc parts
and 10 *the inner cylindrical parts are different at the rolling points,
the difference of line velocities does rfFWJﬂ nder a snooth rotation of
gears. Sone anounts of tolerances are usuallTy allocated to the side disc

parts (6) or (7) and the side inner cylindrical 15 parts (26) or (27).
The dig¢ parts and the inner cylindrical parts are-not always contacting
each other. But- they are separated nearly all time owing to tol erances.

For this reason the difference of line velocities does not hinder snooth

rotation of 9??15An29hternal earTF?%a§§eﬂpk¥rQEd9§§6§nW'khenEWhhgtar

-expl ai ned. sub-carrier disc Is put on a tab as the secon

proj ecting parts dddisfery apvend. bi%ﬁef" fnakar ¥yshaltsch?) pare (279 trade
into the shaft- supporting holes { Pl anetary gears (2) are

I nserted around tdewihawres ary shaft (5) as the pl anetary bi gger disc parts
(7) face downwar d. (4) An internal gear (3) is inserted around the
pl anetary geds) (8)sws géwr b( Dpeisismbightyyi ndtatel padt ifd@)ktekdcénto
downward. (5) A sun gear (1) is slightly rotated and inserted into
'5 the center of planetary gears (2).
(6) A main carrier disc (4a) is fitted onto the sub-carrier
disc (4b).
(7) Top ends of piug parts (12) projecting on the cavities
(24) are pressed and flattened.
10 ‘The advantages of this invention will ﬁow be explained.
First of all, a planetary gear is integrally unified.
It consists of one part instead of three..
The reason why the planetary gear can be unified in
one piece can be understood by referring FIG.3, FIG.5
15 or FIG.6. One side of the planetary gear part (8) is
a planetary shaller disc part (6) smaller than the tooth-
root circle. The othér side of the planetary gear part
v (8) is a planetary bigger disc part (7) bigger than
the tooth-edge circle. The peripheral diameter
20 .changes continuously in the axial direction.
Therefore such an anomalous planetary gear can be
made by injection molding with a paired metallic
mold. On the other hand theplanetary gears shown in

FIG.7 or FIG.8 cannot be molded in one operation, because

25 the peripheral diameter does not change continuously,
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5 . the center of planetary gears (2). (6) A main cafri&r disc (4a) -
is fitted onto the sub-carrier disc (4b). (7) Top ends,of plug parts (12)

" projecting on the cavities (24) areéﬁkﬁssed and flattened. -10 ~ The
advant ages of this invention will € explained. First of all, a

pl anetary gear is integrally unified. It consists of one part instead_qf
three. The reason why the planetary gear can be unified in one piece ogh

be understood by referring FIG 3, FIG5 15 or FIG 6. One sideof

the planetary gear part (8) is a planetary snaller disc part (6) snmaller

h h h- - ci.ral h h i de of ., the: pl . 8
55 planctary bioSerTHaSthAAREHA JRAT (TR Yoot & ol .
The peri pn%%lfagit%rﬁ%gzgﬁ.‘% assembﬁﬁqg]gfasri?{.mi nuously in the axial

u

direction. Théerefore an anomal‘o anetary gear can be made by

i njection noldin ' j I3 | 1 . 1€, hand t he
pl anet arygear s sﬁggﬁt‘%ﬁ”aﬁﬁ‘g '}%%re@gllt% gé\caafr:f])ioétj r%:aedgm e“gfen%ér]%%{)cer ation,
because 2@aterial-nyNOrP®6 ,PhEI1¥Nn @ FRIPFI1LHNSPYIUnENHWE G AyoUs! Y.

The unified planetary gear reduces the cost’'s for manufacturing and
asgenbl yi gaapadistoBaeadasitivalllyeand deadvistdBdthd rqifdnsl i C
torque when an excess torque acts on tﬁe gears.
The elastic distortion of the internal gear reduces
noise~generation and vibration.
To confirm this advantage of the invention, the
10 Inventor has made the following examination.
Four_kinds of planetary gear assemblies of the same size and
using the same materials except in the matter of internal gears
have been manufactured, The internal gears have been made
* from nylon 66, nylon 6, polypropylene or polyacetal,
15 The outer diameter of the internal gearsis 75 mm,
Themodule of the gears i1s0,75. The tooth number of the
internal gears is 75. . The reduction ratio is 4.8.
The tooth number of the sun gears is 20, The tooth number -
of the planetary gears is 28. The sun gears are made of |
20 sintered alloy. The planetary gears are made of _
polyacetal. These planetary gear assemblies have been
mounted in electrir washeré for testing the noise-generation
property. 4 kg of clothes have been thrown into each
electric washer. Then the electric washers have

25 been switched on. Then the Inventor has measured the



mat eri al -nyl on 66, nylon 6 or polypropyl ene, the internal 5 ** geat **°
distorts efastically and alleviates the abnormal torque when an excess
torque acts on the .gears. The elastic digtortion of the internal gear
reduces noi se-generation and vibration. Tconfirmthis advantage of the

I nvention, the 10 Inventor has made the foll owi ng exam nation. Four
kinds ®f planetary gear assenblies of the sane size and using the sane
materi al's except in the matter of internal gears have been nanuf act ured.
The internal gears have been made from nylon 66, nylon 6, polypropylene or

pol yacetal . 1Rojse loudnesbN@tOW! ?oﬂi‘l'ta’@tsﬁzrar@(ecf he fddidf "Blomads 1s 75

mm Thenodul e of the gears is 0.7 he tooth nunber of the internal gears

s 75. The el edigticORalsilerQ | S £hé nliddrOfh suiEés of stbensporgears is
20. The tooth nunber of the planetary gears is 28. The sun gears are nade

of 20 si neachdkindQy. ThEheeghidnet Iy rAmetseromaietofape! yas@h al .
These pl anetary gear assenblies have been nounted in electric washers for
testing the nbns®abaeergti on property. 4 kg of clothes have been thrown
into each el ectric washer. Then the electric washers have 25 been
swi t ched on. Then the I nventor has neasured the noi se | oudness at a

point distanced 1 neter fromthe electric washer. The nunber_ of sanpl es
is tenSfor Table 1 Measurement of noise-loudness of

electric washers equipped with
different kinds of planetary gear
| assemblies

" Material of internal gear Noise loudness

10 nylon 66 ' 48 - 43 phon

nylon 6 49 - 43 phon

polypropylene 49 46 phon

polyacetal’ 54 47 phon

These results have proved that the planetary gear
15 assemblies of this invention can reduce noise 1oudnéss
about 4 to 6 phons in comparison with the case of poly-
acetal.
Radial forces are transmitted in two ways :
one way is between the planetary bigger disc parts (7)
20 and the bigger inner cylindrical part (27) and the
other way is between the planetary smaller disc parts
(6) and the smallér inner cylindrical part (26).
Radial fofces are not transmitted from gears to

gears. Because the radial forces are small, teeth of gears



ka .

each ki nd. . The results. of the neasurenents are.shown in Table& 1°5

Table 1 Measur ement of noi se-1oudness of el ectric washers equi-pped w th
di fferent kinds of planetary gear assenblies Material of internal gear

Noi se | oudness 10 - nyl on 66 48 - 43 phon

nyl on 6 49 - 43 phon pol ypropyl ene 49.. 46
phon pol yacet al 54 phon These results have proged
that the planetary gear 15 assenbl of this invention can reduce

noi se | oudness about 4 to 6 phons in conparison with the case of poly-
acetal. Radial forces are transmtted in.two ways :. one way is between the
pl anetary bigger disc parts (7) 20 and the bigger inner cylindrical
part (27) and the other way is between.the planetary smaller disc parts (6)
and the smedd efiot Nd&EpTY ! m&shi athPathet26) . Radial forces are not
transmtted fron1gears to gears. Because the radial forces are small, teeth
of gears do not dekpéy DESHteend oéhemf&gam EbreksQnegrcotheif ugal
forces, or other

abnormal forces e.g. The forces_lnduced by size errors

are applied to the input or output shafts, the gears can
smoothly rotate by the actions of the discs and the inner

cylindrical surfaces.



abnormal forces:*e.g. The forces induced by size errorss are‘arppl*r—ed-‘{—e—{—he\

i nput or output shafts, the gears can snoothly rotate by th
di scs and the inner cyI i ndrical surfaces. * ,mm"ﬂﬁ"ﬂh”mu
1. A planetary gearing assenbly conprising: a sun gear

plurality of planetary gears neshing wwth the sun gear, I nt ernal gear
meshing wwth the planetary gears, a carrier rotatably supportlng t he

pl anetary 10 gears with planetary shafts; characterised in that the

pl anetary gear consists of a pl are -gear part in the mddle, a planetary
smal ler disc part smaller than the tooth-root circle of the planetary gear
part on a side thereof, a planetary bigger disc part bigger than 15 t he
t oot h- edge circl t he pl anetary gear part on another side thereof and a
pl anet ary boss éi@&hﬁ} perforated with a shaft hole, the planetary gear

part, the planetary smaller disc part; the planetary bigger disc part and
the planetary boss are integrally formed 20 as a single body; the

internal gear in|Ud§§prnetary gearing assembly comprising:
a sun gear,
5 a plurality of planetary gears meshing with the
sun gear,
a internal gear meshing with the planetary
gears,
a carrier rotatably supporting the planetary
10 gears with planetary shafts; characterised in that the
planetary gear consists of a planetary gear part in
the middle, a planetary smaller disc part smaller than
the tooth-root circle of the planetary gear part on a
side thereof, a planetary bigger disc part bigger than
15 the tooth-edge circle of the planetary gear part on
another side thereof and a planetary boss axially
'\-/ : perforated with a shaft hole, the planetary gear part,
the planetary smaller disc part, the planetary bigger
disc part and the planetary boss are integrally formed
20 as a single body; the internal lgear includes an
internal gear part meshing with planetary gear part, a
smaller immer cylindrical part smaller than the

tooth-edge circle of the internal gear part on a side



i nternal "gear: part meshing with planetary gear —part—a smatter—TTner

cylindrical part snmaller than the tooth-edge cj | rnal gear
part on a side * C L M S * t her eof anHI“IﬁHIﬁH“rM"Hm
cylindrical part bigger than the tooth-root circle 0 e n nser mal gear
part on another side thereof; the internal gear part, the smaller inngk
cylindrical 5 part and the bigger inner cylindrical part are nadew#f
nyl on or pol ypropyl ene; the planetary smaller disc parts roll on snaller

i nner cylindrical part and the pRbhetary bigger disc parts roll on the

bi gger inner cylindrical part. 10 2. A planetary, gearing assenbly as
claimed in cltdiemeef \frdeigh DIGIBFankingry cyhindeical pargabiggero to 2

modul es smaller in_radiug than the footh-root circle of the planetary gear
part and the the Fere-Tpet cn‘&iﬁ i"r%#‘@aw"“ﬁ%‘ﬂali s988Fo BA%hdul es

smaller in radius,that.the,toot -edge circle of the inner gear part. 3.
A planetary o&gﬁoﬁae’és 4%%;*/‘9§?°£f aimed in claim2, wherein the planet ary

bi di tie : 20, . ' s 10 | th
Cooth- edge ciP o FAPRE 5l pesPy WL RAILECE sirbs B SSaEIER

5 part and the bigger inner cyli'ndrical part ar__e made of

nylon or polypropylene; the - planetary smaller disc

parts roll on smaller inner cylindrical part and the

planetary bigger disc parts roll on the bigger inner - | W

cylindrical part.
10 '
2. A planetary geafing assembly as claimed in claim
1, wherein the planetarj smaller disc part is 0 to 2
modules smaller in radius than the tooth-root circle
of the  planetary gear part and the sméller inner
15 cylindrical part is O to 2 modules smaller in radius

that the tooth-edge circle of the inner gear part.

3. A planetary gearing assembly as claimed in claim

2, wherein the planetary bigger disc part is 0 to 2

20 modules bigger in radius than the tooth-edge circle of

| the planetary gear part and the bigger - | innér
cylindrical part is 0 to 2 modules bigger in radius

that the tooth-root circle of the inner gear part.



cyfi%drical part, is 0 to 2,hDduIes bi gger in radi us~that_the t 0ot h- r oot

circle of .the inner gear part. 4. A planetary gearing assﬂmuf 'it“l""ll””m '
claimed in claim3, wherein a carrier consists of a main carfif
having a carrier shaft hole for fitting an output shaft and a sub-carMer *

disc with a wi de opening, and 5 the planetary bigger disc part and

the Dbigger inner cylindrical part are |located on the side neighbouring to
the sub-carrier disc. 5. A planetaéségearing assenbly as clainmed in claim
10 3, wherein a carrier coOmSi of~a main carrier disc having a
carrier.shaft hole for fitting an output shaft and a sub-carrier disc

with a wi de opert.ngAaplahetary gearing asspyadrlviasc cpaimedindnt heldimger i nner
cylindrical part are |ocated on the side neighbouring 15  to the main
disc. 6. A pl anelar wheseinng aynierycensistd @fda math Faxriegrdisc wherein
the main carrier disc has an inner boss inwardly _projecting on the inner

wal | for forbidhawinma carrigr Shaf§eahol}s ofan sFLLEIRG 97 ¢ RUtRYE Al
direction. 7. A planetary gearing assenbly as _clained in_claim3,
wherein the int eafit g8BA Aa81Rr9 egnéiﬁ‘ﬁ %‘Qﬁ Aqeide W@é,a'%and a
plural i tys of ra Iealplaneta::'y bigger disc part and the bigger inner
cylindrical part are located on the side neighbouring

to the sub-carrier disc.

5. A planetary gearing a_ssemblir as claimed in claim
10 3, wherein a carrier consists of a main carrier disc
having a carrier shaft hole for fitting an output
shaft and a sub-carrier disc with a wide opening and
the planetary bigger disc part and the bigger inner
cylindrical part are located on the side neighbouring

15 to the main disc.

6. A planetary gearing assembly as claimed in claim 4
N or 5, wherein the main carrier disc has an inner boss
inwardly projecting on the inner wall for forbidding

20 the sun gear from displacing in the axial direction.

7.. A planetary gearing assembly as claimed in claim
3, wherein the internal gear has a flat smooth

cylinder surface, and a plurality of radial



%

* C <«L*M S * projections for preventin

et relatids sotftion of -
t he I nt ernal gear in a casing and the radi rojections lie in a
pl ane axially distanced from a mddle pl ane_oﬂium Mﬂﬂﬂ"ﬂﬂar 5 8.

A planetary gearing assenbly as clained in clai e . h pl anet ary
gears are nmade of plastics or sintered alloy. 10 9. A planetary ...
gearing assenbly as clained in claim8, wherein the main carrier disc Qas a
plurality of inwardly proj ecting parts defi ni ng axi al
shaft-supporting holes, the =su karrier disc has a plurality of inwardly
projecting parts defining with 15 axi al shaft-supporting holes and the

shaft - supporpxofedtdlops foppprevensingsthies neflathivep| xokation sbéft. 10. A
pl anetary gearing assenbly as claimed in claim9, wherein the sun gear is
made of plasthes, initerapdd Xpar in| |ay caging apdsihe  radiala planetary
gearing assenbly as clainped;in claim9, wherein the carrier is nade of
pl asti cs, projeqgtions| lie\in agplane axially = distanced from a

middle plane of t_hé internal gear.

8. A _plane’tﬁaiy_ gearing assembly as claimed in claim
7, wherein the planétary gears are made of plastics or

sintered alloy. o : B
red alloy.. )

10 9. A planetary gearing assembly as 'clai;ned_ in claim
8, wherein the main carrier disc has a plurality of
inwardly  projecting parts . defining  axial
shaft-supporting holes, the sub-carrier disc 'hé.s a
plurality of inwardly projecting pafts-' defining’_ with

15 axial shaft—sﬁpi:orti—ng holes and the shaft-supporting
holes support both sidgs of the planetary.shaft.

10. A planetary gearing assembly as claimed in claim
9, wherein the sun gear is made of plastics, sintered

20 alloy, zinc, or steel.

11. A planetary gearing assembly as claimed in claim

9, wherein the carrier is made of plastics', .
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fibre-reinforced plastic, aluminium, aluminium alloy,

sintered alloy, zinc or steel.

12. A planetary gearing assembly substantially as
5 héreinbefore described with reference to Figures 1 to

6 of the accompanying drawings.




