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(57) Abstract: Built-in planetary drive, joined as planetary gearings (1,3), aligned one behind the other, is solved into drums spces,
each of which is formed of one two gear reductions (4,6,7). These are joined by the satellite carrier (21) or the ring gear (20) and

oined to sun gear (30) of following planetary gearing. Sun gear (16) on driving shaft (9) is led by satellites (17,18,19), sun gear (30) is

& freely seated amoung double satellites (37,38,39). Together with led ring gear (34) of last gear reduction (7), differential mechanism
& (43,44,45) is formed for power distribution to individual satellites (17,18,19,37,38,39). Basic immobile supporting frame for the
(g planetary drive is formed of hollow body (11) with built-in motor (14) and contracted section (12) and joining flange (13). To body
(11), gear box (8) is joined frontally with overhung location of greater gears of satellites (37,38,39) of last planetary gearing (3) and
with reached planetary gearing (1). Last gear reduction (7) is built into the space between outer circumference of contracted section
(12) of body (11) and inside circumference of hub sleeve (48) which is driven by the ring gear (34) by coupling teeth (47).
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BUILT-IN PLANETARY DRIVE
Technical Field

The invention relates to built-in planetary drive assembled of joined planetary gearings
aligned one behind the other, with gears with differential mechanism that are joined to the
motor shaft, said planetary gearings being solved as gearings built into limited spaces of

drums, hubs, electro-drums etc. of various machinery equipments.
Background of the Invention

Until now, the transmission gearings, assembled of spur or planetary gearings or of the com-

bination thereof, are being used for traction drives of industrial machines.

Taking into consideration the need of constructional building the gearing into the drum hub
space, these transmission devices are being solved generally only for the small number of gear
reductions, arranged one behind the other, only with simple satellites if necessary. The disad-
vantage of such realizations is based in achieving the lower gear ratio only due to which more

robust driving motors must be used.

Some structures of planetary gearings, aligned one behind the other, do not use differential
mechanism at all or less effective realization only due to which the transmitted power to indi-

vidual satellites is not distributed uniformly.

With this the question of the number of satellites is connected. The number of three satellites

can be justified which is omitted the arrangements in some cases.

The general conceptions of transmission gear space arrangement as well as supporting frame
structure of some built-in drives enable only low power transmission and to achieve only

lower gear ratio values.
Summary of the Invention

The above mentioned disadvantages are eliminated by the built-in planetary drive, formed
exemplarily of three planetary gearings, aligned one behind the other, with the differential
mechanism assembled of four gear reductions in order to achieve higher gear ratio where fol-
lowing planetary gearing is arranged of the same number of gear reductions or of one higher

number thereof.

The satellite carrier or the ring gear of the first planetary gearing is joined to the sun gear of
the next planetary gearing. The sun gear of the first planetary gearing with the driving shaft,
fitted with the gear coupling, is led by satellites and the sun gears of the following planetary
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gearings are freely seated and ring gear of last planetary gearing is led by means of coupling
teeth. In this way the differential mechanisms are formed for uniform distribution of the sup-

plied power to individual satellites.

The sun gear with the driving shaft of the first planetary gearing is placed in the contracted
section of the hollow body constructing the basic immobile supporting frame of the planetary

drive with the built-in motor.

The gearbox with overhung larger gears of double satellites and with reached one gear reduc-

tion at least is joined to the body face.

The double satellites pinion gears and the ring gear of the last gear reduction are built into the
space between the outer circumference of the contracted section of the body and the inside
diameter of 'thé:’sle‘eve‘hub'Which is driven by coupling teeth-of the ring gear. ©

‘‘‘‘‘

face into Whlch the body is extended and in bearing bores of the radially shaped body which
are provided with closing clips of the satellite bearings.

Tl‘jlé:h{lb sleeve is sﬁohély joined to the hub which is located by means of the hub bearings on
the outer body circumference.

In one pf further realizations the first planetary gearing with simiple satellites is placed into the
contracted section of the hollow body between the second and third gear reductions of the last

planétary gearing orbehind the last gear reduction which is nearer to the motor. °

Surveyof Figures on Drawings

Realization of the built-in planetary gearing according to the technical solution is presented as

non-limiting examples at the attached Figs 1 to 5 in the axial section.
In the Fig. 1 the project realization is given with two planetary gearings.

The Fig. 2 presents the kinematical scheme of the assembly of the Fig. 1 where the “replace-

ment of mechanism” is applied.

In the Fig. 3 the realization with two planetary gearings with double satellites is displayed in

the kinematical scheme.

In the Fig. 4 the kinematical realization with three planetary gearings i.e. with four gear re-

ductions is presented.
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The Fig. 5 presents the project scheme from the Fig. 1 where the first planetary gearing is
placed into the contracted section of the hollow body.

Examples on the Realization of the Invention

In the Fig. 1 the built-in planetary drive with two planetary gearings 1, 3 is elaborated as the

‘project, i.e. in three gear reductions 4, 6, 7.

In the first planetary gearing 1, simple satellites 17, 18, 19 have been used. The second plane-
tary gearing 3 is formed by two gear reductions 6, 7 with double satellites 37, 38, 39, i.e. in
epicycloid and hypocycloid realization of gears which is briefly named as epi- hypo. This
means that the gear reduction 6 is realized in permanent meshing of the sun gear 30 and the
larger of the gears of the double satellites 37, 38, 39 with external teeth and in the gear re-
duction 7 there is the pinion gear 42 with smaller external teeth of the double satellites 37, 38,

39 in permanent mesh with the ring gear 34 having internal teeth.

The first planetary gearing ] is realized with the rotating satellite carrier 21 and with the fixed
ring gear 20, the second planetary gearing 3 is realized as the pseudoplanetary one with fixed

‘satellite carrier 35 and the rotating ring gear 34. The first planetary gearing 1 is formed by the

sun gear 16 with the longer, torsional elastic driving shaft 9 located at the side of the motor 14
in the gear coupling 10 passing over the hollow body 11 where the sun gear 16 is in perma-

nent mesh with simple satellites 17, 18, 19 and these ones with the ring gear 20.

The satellites 17, 18, 19 can be used only in the number of three as based on theoretical

)

analysis of force conditions.

The differential mechanism 43, 44, 45 serves to achieve uniform distribution and dividing of
transmitted power to the individual satellites 17, 18, 19 and 37, 38, 39 of the planetary gear-
ings 1 and 3. In the first gear reduction 4 the led sun gear 16 by the satellites 17, 18, 19 on the
satellite pins 22, i.e. at connecting this sun gear 16 with the driving shaft 9 fitted with the gear

coupling 10 in doubled realization for joining to the motor shaft 15.

The satellite carrier 21 of the first gear reduction 4 is joined to the sun gear 30 freely seated

among the satellites 37, 38, 39 of the second planetary gearing 3.

Later, the ring gear 34, led by the smaller gears of the double satellites 37, 38, 39 of the last

gear reduction 7, is joined to the hub sleeve 48 by means of the coupling teeth 47.

In this way the differential mechanism 43, 44 and 45 of this built-in planetary drive realiza-

tion is formed.
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The hollow body 11 forms the basic immobile supporting frame for the whole built-in plane-
tary drive with the built-in motor 14 and said hollow body is shaped to the contracted section
12 which is extended in the joining flange 13. At the front face of this body 11 and its joining
flange 13 the gear box 8 is joined.

Into the gearbox 8, the overhung location is placed of the greater gears of the double satellites
37, 38, 39 located on the satellite pins 36, on pinion gears 42 if need be, in the satellite bear-
ings 49 of the planetary gearing 3, i.e. in the bearing bores 51 of the front joining flange 13
and in the bearing bores 52 of the radially formed body 11, said bores being fitted with clos-
ing clips 53 of the satellite bearings 50. Further, into the gear box 8, the planetary gearing 1 is
placed which is joined, by means of the satellite carrier 21, to the freely located sun gear 30 of
the second planetary gearing 3 and here the sun gear 30 is in permanent meshing with three
satellites 37, 38, 39.

Itself the gear box 8 is formed of the disk flange 46 to which the cylindrical detail 63 is
screwed which is closed by the shaped face 64. This gear box 8 is covered as the whole by the

cover 65 of the lubricating space.

The pinion gears 42 with smaller gears of the double satellites 37, 38, 39 with the meshing
gear 34 of the last gear reduction 7 are built into the space between the outer circumference of
the contracted section 12 of the body 11 and the inside diameter of the sleeve hub 48. By
means of the coupling teeth 47 of the ring gear 34, this hub sleeve 48 is driven together with
the strongly joined hub 54 which is located at the outer circumference of the body 11 by
means of the hub bearings 55 and 56.

The planetary drive, formed in this way built into the drum space of the hub 54, can be solved

in other variants as will be seen partially on other figures.
The Fig. 2 displays the kinematical scheme of the conception given in the Fig. 1.

The difference of the conception of the Fig. 1 is based on that for the new form of the built-in
planetary drive the so called “replacement of mechanism” in the first planetary gearing 1 has
been used. The satellite carrier 21 has been transformed into the immobile member which
became the fixed member now, at the rotating sun gear 16, the rotating member is the ring

gear 20 now.

In such a way, in the first gear reduction 4 the so called pseudoplanetary gearing with the

fixed satellite carrier 21 with the power flow being distributed to individual satellites 17, 18,
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19. Further, the ring gear 20 of the first gear reduction is joined to the free sun gear 30 of the

second planetary gearing 3 with double satellites 37, 38, 39 of the gear reductions 6, 7.

In the Fig. 2 the application of the exploitation of the invention is demonstrated for traction
drive built in drum hubs 57, 58 with rims 59, 60, 61, 62. The rotary motion passes from the
driven ring gear 34 over the coupling teeth 47 tc; the hub sleeve 48 joined to the hub 54 and to
the drum hubs 57, 58, pressed thereon, with the driven rims 59, 60, 61, 62 with rubber tires.

In the Fig. 3 the kinematical scheme of the connection of two second planetary gearings 1, 3
to the double satellites 31, 32, 33 and 37, 38, 39 is shown which form four gear reductions 4,
3,6,7.

The first planetary gearing 1 consists of the sun gear 16 and the ring gear 27 which are in
permanent mesh with the satellites 31, 32, 33 leading the sun gear 16 joined to the driving ‘
shaft 9. The satellite carrier 21 is joined to the freed sun gear 30 of the second planetary gear-
ing 3. The ring gear 34 of the last gear reduction 7 is led and coupled to the hub sleeve 48 by
means of the coupling teeth 47.

By this the differential mechanism 43 of the first planetary gearing 1 and the differential
mechanisms 44, 45 of the second planetary gearing 3 have been formed for uniform power

distribution to individual satellites 31, 32, 33 and 37, 38, 39 in all gear reductions 4, 5, 6, 7.

The satellite pins 29 and 36 can be made together with gears of smaller diameters of double

satellites 31, 32, 33 and 37, 38, 39 of one piece of material as the pinion gears 40 and 42.

Analogically as in the Figs 1 and 2, the supporting hollow body 11 and further details can be
formed. In front of the hollow body 11, i.e. the planetary drive frame, three gear reductions 4,

5, 6 are built which occupy some greater width.

In the Fig. 4, there is the kinematical scheme for the conception of three planetary‘gearings 1,
2, 3 aligned one behind the other by means of which four gear reductions 4, 5, 6, 7 have been

=

formed.

18, 19 and 24, 25, 26 are

_—0 =L

In the first and second planetary gearings 1, 2 simple satellites 17,
used and in the third planetary gearing 3 of the double satellites 37, 38, 39 are applied in epi-

hypo realization as well.

The assembly of the first planetary gearing 1 with rotating sun gear 16 and the satellite carrier
21 at the fixed ring gear 20 is identical with the Fig. 1. The first planetary gearing 1 is joined
by the satellite carrier 21 to the free sun gear 23 of the second planetary gearing 2 at fixed

satellite carrier 28.
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In this way the pseudoplanetary gearing 2 has been originated the rotating ring gear 27 of
which is joined to the freed sun gear 30 of the third planetary gearing 3.

Further, as in other conceptions in the figures, the pseudoplanetary realization of the planetary

gearing 3 is applied at satellite carrier 35 being fixed.

The ring gear 34 of the last gear redution 7 is led by means of the coupling teeth 47 and cou-
pled with the hub sleeve 48.

In such way, the differential mechanism 43, 44, 45 is formed for uniform power distribution

In this Fig. 4 the hollow body 11 is solved analogically as well which forms the basic rigid
frame as it was given in the Figs 1 to 3. In front of the hollow body 11 three gear reductions 4,

5, 6 are reached.
The Fig. 5 presents the project scheme resulting from the Fig. 1.

The first planetary gearing 1 with simple satellites 17, 18, 19 is placed in the contracted sec-
tion 12 of the hollow body 11 between the second and the third gear reductions 6, 7 of the last
planetary gearing 3 wit double satellites 37, 38, 39. The first planetary gearing 3 remains the

first aligned gear reduction 4 on the driving shaft 9 of the motor 14.

By this the width of reach for one gear reduction 6, for the gear box 8 becomes shorter and so
is the driving shaft 9 length as well.

Other analogical realizations enable to situate the planetary gearing 1 in the contracted section

12 of the hollow body 11 as far as behind the last gear reduction 7 nearby the motor 14.

In such a way the width of the reach gets shorter only at one gear reduction 6 again and the

width of the gear box 8 as well as the length of the driving shaft 9 decrease.
Industrial Applicability

The built-in planetary drives assembled of planetary gearings aligned one behind the other
with gears and differential mechanism can be used as gearings built in spaces of drums, hubs
etc. with limited dimensions for engineering devices, e.g. electro-drums with requested higher

gear ratio.

The invention can be exploited in the branch with traction and mobile drives i.e. for heavy

duty machines for transportation of loose materials, earth, minerals, and solid fuels etc.
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PATENT CLAIMS

1.

Built-in planetary drive, assembled of joined planetary gearings, aligned one behind the
other with permanent meshing gears with the differential mechanism, with joining to the
motor shaft and being built into the limited space, com prising the built-in planetary
drive contains at least three gear reductions (4, 5, 6, 7), where each planetary gearing (1,
2, 3) is formed by one or two gear reductions (4, 5, 6, 7), whereby each following plane-
tary gearing (2, 3) is arranged of the same or one higher number of gear reductions (5, 6,
7) and one of members formed of - the satellite carrier (21, 28) and of the ring gear (20,
27) of the preceding planetary geaﬁng (1, 2) is joined to the sun gear (23, 30) of the fol-
lowing planetary gearing (2, 3) which is freely seated among the satellites (24, 25, 26, 37,
38, 39), the led sun gear (16) of the satellites (17, 18, 19, 31, 32, 33) with the driving shaft
(9) being fitted with the gear coupling (10) of the first planetary gearing (1) joined to the
motor shaft (15) and the led ring gear (34) of the last gear reduction (7) is joined to the
hub sleeve (48) by means of the coupling teeth (47), due to which the differential mecha-
nism (44, 43, 45) power distribution is formed, meanwhile the driving shaft (9) of the sun
gear (16) or the first planetary gearing (1) is placed in the contracted section (12) of the
hollow body (11) forming said basic immobile supporting frame of said planetary drive
with inside built-in motor (14) and extended into the joining flange (13) with the frontally
joined gear box (8), with said overhung located larger gears of double satellites (37, 38,
39) of the last planetary gearing (3) and with reached at least one gear reduction (6),
where said smaller gears, the pinion gears (42) of double satellites (37, 38, 39) and ring
gear (34) of the last planetary gearing (3) are built in space between the said outer circum-
ference of the contracted section (12) of the body (11) and said inside diameter of the hub
sleeve (48), driven by means of the coupling teeth (47) of the ring gear (34), whilst the
satellite pins (36) are located in the satellite bearings (49) in the bearing bores (51) of the
frontal joining flange (13) and in satellite bearings (50) in bearing bores (52) of the radial
shaped body (11), provided closing clips (53) and where the hub sleeve (48) is strongly
joined to the hub (54) which is located by means of the hub bearings (55, 56) on said out-

side circumference body (11).

Built-in planetary drive in the claiml, comprising the sun gears (16, 23, 30) and
the ring gear (20, 27, 34) are in permanent mesh with the satellites (17, 18, 19, 24, 25, 26,
31, 32, 33, 37, 38, 39) which are arranged in all planetary gearings (1, 2, 3) always in the

number of three, whereby the individual gearings (1, 2, 3) are formed with the rotating
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sun gear (16,23, 30) and the satellite carrier (21, 28, 35) at the fixed ring gear (20, 27, 34)

or as pseudoplanetary gearings with the rotating sun gear (16, 23, 30) and the ring gear
(20, 27, 34) at the fixed satellite carrier (21, 28, 35) in realization as epi-hypo gears.

Built-in planetary drive in the claims 1 and 2, comprising the first planetary gearing
(1) with the individual satellites (17, 18, 19) forms the first gear reduction (4), the second
planetary gearing (3) with the double satellites (37, 38, 39) forms the second gear reduc-
tion (6) and the third, last gear reduction (7).

Built-in planetary drive in the claims 1 and2,comprising the first planetary gearing
(1) with the double satellites (31, 32, 33) forms the first gear reduction (4) and the second
gear reduction (5), the second planetary gearing (2) with the double satellites (37, 38, 39)
forms the third gear reduction (6) and the fourth, last gear reduction (7).

Built-in planetary drive in the claims 1 and 2,comprising the first planetary gearing
(1) with the simple satellites (17, 18, 19) forms the first gear reduction (4), the second
planetary gearing (2) with the simple satellites (24, 25, 26) forms the second gear reduc-
tion (5) and the third planetary gearing (3) with the double satellites (37, 38, 39) forms the
third gear reduction (6) and the fourth, last gear reduction (7).

Built-in planetary drive in the claims 1to3,comprising the first planetary gearing
(1) is formed with the differential mechanism (43) with the rotating satellite carrier (21),
joined to said sun gear (30) of the second planetary gearing (3) in the pseudoplanetary re-
alization with the fixed satellite carrier (35) with the differential mechanism (44, 45) and

at the reachen gear reductions (4, 6) into the gear box (8).

Built-in planetary drive in the claims 1 to 3,comprising the first planetary gearing
(1) with the single satellites (17, 18, 19) is placed into the contracted section (12) of the
hollow body (11) between the second and third gear reductions (6) and (7) of the last
planetary gearing (3) or behind the last gear reduction (7) to the motor (14).

Built-in planetary drive in the claims 1to 7,comprising the frontally joined gear
box (8) is joined to the body (11) for at least one gear reduction (6) which is formed by
the disk flange (46) with screwed-on cylindrical detail (63) and which is closed with
shaped face (64) where the gear box (8) is covered with the cover (65) of the lubricating

space.

Built-in planetary drive in the claims 1 to 8,com prisin g the sun gear (16) of the
planetary gearing (1) is together with the driving shaft (9) made of one piece of material
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and that said gears of smaller diameter double satellites (31, 32, 33, 37, 38, 39) of the
planetary gearings (1, 3) are together with the satellite pins (29, 36) made of one piece of

material as the pinion gears (40, 42).

10. Built-in planetary drive in the claims 1 to 9,com prisin g the radial and radial-axial
hub bearings (55, 56) carrying the hub (54) with drum hubs (57, 58) and driven rims (59,
60, 61, 62) with rubber tires are fitted to the outer circumference of the body (11).
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