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Abstract

A special type of superimposed planetary gear train is introduced, in which the
axes of the central gears of a secondary planetary gear train are collinear with the
axis of the planet gear of the primary planetary gear train. The number of possible
variations of such planetary gear trains are dealt with, and the simpler types are
shown.

Zusammenfassung—Uber Mond-und-Planeten-Getriebe: Z. Lévai.

Es wird ein besonderes Uberlagertes Planetengetriebe vorgefiihrt, bei welchem
die Achsen der Zentralrader des sekundéaren Planetengetriebes mit der Achse
des Planetenrades des primaren Planetengetriebes zusammenfallen. Die Zahl
der mdglichen Variationen eines solchen Getriebes wird erértert und die
einfacheren Typen werden dargestellt.

Pesrome — TInaHerapusbie IMepenaun: 3onran Jlesau

[MpeacTasnena cneunabHas N1aHETapHAS nepeaaya, B KOTOPOil OCH LEHTPAIbHLIX KONIEC BTOPHYHOMR
O/IAHETAPHOH TEpenavd KOMIWHEAPHbI C OCbIO MAAHETAPHOTO KOMECA MEPBHYHON MAHETAPHOM
nepegayd. PaccMOTpeH BONPOC KOMMYECTBA BO3MOKHBLIX BANHAHTOB ITHUX TM.IAHETAPHBLIX Mepenay
W TOKa3aHbl IPOCTEHLUME H3 HUX.

IN ONE of our former studies(1] we described the whole family tree of the elementary
and simple planetary gear trains (in short: PGT). An “elementary” PGT was defined
as a mechanism which consists of one central gear, one or more planet gears, and one
arm carrying the planet gears. A “simple” PGT is evolved from an elementary PG T by
adding a further central gear.

In the course of later investigations we came across a newer type PG T, a representa-
tive of which is shown in Fig. I. As can be seen, one takes first a simple PGT having
both its central gears (1 and 2) and its arm (3), but then the compound planet gear
41+42 is separated into two parts between which another simple PGT is built in.
securing the connection of the planet gears 41 and 42. An interesting feature of this
mechanism is that to the planetary motion of the inner planet gear 4’ is added that of
the outer planet gear 41, i.e. it presents a doubly compound planetary motion, com-
parable to the circling of a moon around a planet, which simultaneously circles around
its sun. This mechanism may be called a moon-and-planet PGT"".

To describe the PGT shown in Fig. |, the same notations are used as in reference
[1): P =external gear (positive diameter), N = internal gear (negative diameter).
With these notations, the new PG T of Fig. | (c) can be described as =

P{PP (P) NP} P.
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Figure 1.

The two kinds of bracket are used here to differentiate between the outer and inner
planetary trains.

After having presented the above example. let us consider in how many different
forms these moon-and-planet elementary and simple PG Ts may appear.

As is well known. the elementary PGT has three basic types: P(P). N(P), and
P(N). Fig. 2. The inner PGT can be built in between the planet gear and the arm of
the outer PGT. As the PGT under discussion is an elementary one. the inner PG T
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Figure 2.

should also be an elementary one. All three types of the elementary PG T can be used
both as inner PGT and as outer PG T, and all three types can be built-in in two ways.
as is shown in Fig. 3. In conclusion, it can be stated that there are 18 possible types of
the moon-and-planet elementary PGT. Such PGTs may be found in Buchsbaum and
Freudenstein, too [2].

As can be seen by looking at the family tree, the simple PG T has 34 basic types.
Among these

4 have neither an auxiliary planet gear nor an internal planet gear, Fig. 4.

8 have an auxiliary planet gear but no internal planet gear.

3 have no auxiliary planet gear but have an internal planet gear.

19 have both auxiliary and internal planet gears.

First we will discuss the adaptation of the first four types, since these are the most
common in use. In order to insert the inner PGT. the planet gears of the outer PG T
must be cut in two. This process provides identical PG Ts from the first two types.
However, we have to take two variations of it because of the difference between its
central gears (one is internal and the other is external). All four types may be used as
an inner PG T and theoretically each of them can be built-in in three different ways: i.e.
from the four most frequently used simple PG Ts, there are theoretically 48 kinds of
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Figure 3.

Figure 4.
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Figure 5.

moon-and-planet PG Ts which can be obtained. If. however., we choose to make no
distinction whether the two central gears of the outer PG T are both external or internal,
then some of the ways of building-in are found to lead to the same final result. The left
side of Fig. 5 shows the four cut-up PG Ts, while the right side of the same figure shows
the possibilities of building-in the simple PG Ts as inner or moon trains. There are in
all 10 such possibilities. Accordingly. 40 kinds of moon-and-planet simple PGTs
exist, if neither auxiliary nor internal planet gears are taken into consideration.

The number of types will increase, if varieties with an external auxihary planet gear
are also taken into account.
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First let us build-in an auxiliary planet gear only into the outer PGT. Since it is not
at all significant with which of the central gears the auxiliary planet gear is to be in
mesh, we have to take into account 8 vanations of PG Ts with cut-up planet gears and
with auxiliary planet gears. instead of 4. Therefore. the number of the moon-and-planet
PG Ts of this type is 80.

If compound gears are also taken into consideration as auxiliary planet gears. then
the number of outer PGTs with an auxiliary planet gear will be 16 and not 8. Accord-
ingly. in such a case the number of moon-and-planet PG Ts is not 80. but 160. This
number would increase still further should we also allow auxiliary planet gears to be
internal. Such types. however, have little practical significance.

Thus far, no investigations have been made by us regarding the practical significance
of these moon-and-planet PG Ts in general. At first sight they seem to be rather compli-
cated and sophisticated. but perhaps one or more types will be found to be suitable for
generating special motions.
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