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The present invention has for its object 
a mechanical reducer of the type presenting a motor 
shaft and a driven member which are coaxial, revolting 
at different ang~lar speeds as a functi~n of the 
reduction ratio of the reducer and comprising a first 
and a second coaxial reducing members angularly 
displaceable the one with respect to the other, 
comprising each a series of driving elements uniformly 
distributed around the center of rotation of the 
corresponding reducing member, in conformity with the 
preamble of claim 1. 

There are such mechanical reducers such 
as the "CYCLO" reducers or "GLEITKEILGETRIEBE" which 
however do not give full satisfaction in· all the 
applications particularly when it is necessary to 
realize reducers without play. 

In fact in the 11 CYCL0 11 (for example 
CH-A-142 829) reducer type the reduction is obtained 
through a disc-shaped cam dri~en by an eccentric, this 
disc-shaped cam presenting at its periphery a number of 
cycloidal curvatures of one unit less than the number 
of rollers pivoted on a fixed. external sleeve, with 
which this periphery is in contact. The transmission of 
the rotation of the disc-shaped cam to the driven 
member is made by the intermediary of rollers pivoted 
on a plate and ·cooperating with holes of greater 
diameter of the disc-shaped cam uniformly distributed 
around its center. 

Such a reducer necessitates complicated 
machinings particularly for the realization of the 
peripheral surface of the disc-shaped cam, and a great 
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number of contact points between the disc-shaped cam 
and the fixed sleeve. This type of reducer does not 
permit obtaining numerous different reduction ratios. 
Furthermore, with only one stage it is not possible to 
realize high reduction· ratios without necessitating a 
reducer of great size. 

In the type of 11 GLEITKEILGETRIEBE 11 

reducer a disc which is toothed at its periphery is 
driven by an eccentric in such a way that its toothing 
meshes with the toothings of a fixed toothed crown as 
well as of a movable toothed crown. The number of teeth 
of these toothed crowns is different so that the 
introduction of one tooth of the disc between two 
adj a c en t. t e et h of t h e two c row n s c au s e s an an g u l a r 
relative displacement of these two crowns. 

The drawback of this type of reducer is 
the relatively great size. and above all the sliding 
movement which the teeth of the disc makes on the sides 
of the teeth of the crowns. 

There are finally gearing reducers which 
even by using a satellite pinion are cumbersome and do 
not permit the realization of whole reduction ratios 
which is particularly important in robotics. 

The present invention provides. a 
mechanical reducer having a small size, a precise 
angular definition between the input and output shafts, 

. permitting numerous reduction ratios which are not 
fractional with only one stage and the manufacture of 
which involves only simple machinings which can be 
performed with a great precision. 

The present reducer permits also 
limiting the points in movable contact in order to 
limit the wear as well as the losses by friction. 
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The mechanical 
invention distinguishes 
caracteristics enumerated in 
claim l. 

reducer according to 
itself through 

the characterizing 

the 
the 

of 

The attached drawings show schematically 
and by way of examples, several embodiments of the 
reducer according to the invention. 

Figure 1 is an axial cross section of a 
first embodiment of the reducer. 

Figure 2 is a view from A of the reducer 
shown in Figure 1, the. housing being omitted. 

Figures 3 to 9 show the seven successive 
steps which are necessary to cause the rotation by 1/11 
of a turn of the internal driven reduction member with 
respect to the external bearer reduction member. 

Figures 10 to 20 show the eleven steps 
which are necessary to cause the rotation by 1/7 of 
turn of the ~xternal driven reduction member ·with 
respect to the internal bearer reduction member. 

Figure 21 shows graphically the 
instantaneous pivoting of the rotor of the reducer. 

Figure 22 shows a third embodiment of 
the reducer comprising a rotor having four arms. 

Figure 23 shows a variant of the reducer 
shown in Figure 22. 

Figure 24 is a view in axial cross 
section of a fourth embodiment of the reducer having 
two rotors. 

Figure 25 is a view from B of the 
reducer shown in Figure 24, the housing being omitted. 

Figure 26 is a partial axial cross 
section of a fifth embodiment of the reducer. 

Figure 27 is an axial cross section of a 
sixth embodiment of the reducer. 
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Figure 28 is a side view of the reducer 

shown in Figure 27, the flange 51 and the crown 62 

being omitted and the reduction members partially cut 

in the midplane of the first rotor and partially in the 

midplane of the second rotor. 
Figure 29 shows a detail on a greater 

scale of the driving elements and of the actuating 

members of this last embodiment. 
The first embodiment of the reducer 

shown in Figure 1 to 9 comprises a motor shaft 1 

pivoted in two bearings 2,3 one of which is provided in 

a housing 4 of the reducer and the other one in a hub 

of the output shaft 5. The motor shaft 1 and the output 

shaft 5 are coaxial and revolve at angular speeds 

depending from the reduction ratio of the mechanical 

reducer. 
This mechanical reducer comprises 

further a be~rer reduction member 6 and a driven 

reduction member 7 coaxial with each other and with the 

motor shaft 1. 
In the example shown the bearer 

reduction member 6 is fixed, fast with the housing 4, 

whereas the driven reduction member 7 is fast with the 

output shaft 5. 
Each of the reduction members 6,7 

comprises an annular crown 8 respectively 9 which are 

concentric and have different diameters. 
Each of the crowns 8,9 comprises a 

series of driving elements, here constituted by notches 

10, respectively 11, uniformly distributed around the 

axis of rotation of the corresponding reduction member 

6, 7. 

In this particular embodiment, the dri­

ven reduction member 7, that is the internal crown 9, 
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comprises eleven notches 

reduction member 6, that 

comprises seven notches 10. 

11, whereas the bearer 

is the outside crown 8, 

The reducer comprises further an 

eccentric rotor 12 driven in its movements by means of 

an eccentric 13 fast with the motor shaft 1. This 

eccentric rotor 12 comprises three radial arms 14, 

symmetrically located with respect to the center of the 

rotor, each carrying two pins 15,16 ; 17,18 and 19,20 

constituting pairs of actuating members. During the 

displacements of the rotor, the actuating members 15, 

17 and 19 cooperate with the notches 10 of the bearer 

reduction members 6 whereas the actuating members 16, 

18 and 20 cooperate with the notches 11 of the driven 

reduction member 7. 

During the movements of the rotor 12, 

the pai_rs of actuating ~embe~s 15,16 ; 17,18 ; 19,20 

successively cooperate with all the notches 10, 11 of 

the reduction members 6, 7. However, no more than two 

pairs of actuating members simultaneously mesh with the 

notches 10,11, the third pair being free • 

In its position shown in Figure 3, the 

eccentric 13 is driven in the direction of the arrow f, 

the pair of actuating members 15, 16 just penetrates 

into a notch 10, respectively 11 of the reduction 

members 6,7, whereas the pair of actuating members 19, 

20 just leaves a notch 10, respectively 11 and the pair 

of actuating members 17,18 is free of all notches 10, 

11. 

When the rotor 12 passes from its 

position shown in Figure 3 up to its position shown in 

Figure 4, driven by the motor shaft 1, it effectuates 

in fact an instantaneous pivoting around the actuating 

member 15 maintained in the notch 10 of the bearer 
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reduction member 6 which is thus angularly fixed, in 
which it is located. This instantaneous pivoting causes 
a driving in rotation of the notch 11 of the driven 
reduction member 
in the direction 
of the rotor 12, 

meshing with the actuating member 16 
of the_ arrow g. During this movement 
the pair of actuating members 19, 20 

has come out of notches 1O,11 and at the end of said 
movement or step of the rotor 12 the pair of actuating 
members 17,18 enters into the notches 10, respectively 
l l at the t i me the act u at i ng members l 5 , l 6 l eaves the 
notches 10,11 with which they are cooperating. 

During this unitary movement or step of 
the rotor, the angular displacement of the driven 
reduction member 7 is in this example 1/77 of a 
revolution. 

Two· revolutions of the motor shaft l are 
necessary for one of the arms 14 of the rotor 12 to 
come back i·n the position shown in Figure 3~ 

After seven successive steps the driven 
reduction member 7 has effectuated l/Jl of a revolution 
as can be seen from the position of the corresponding 
notches 10,11 in Figures 3 and 9. 

The amp 1 i tu de of the rotation for each 
step of the rotor 12 of the internal reduction member 7 
depends on the di stance separating the axes of the 
actuating members of a same pair and on the angular 
amplitude of the instantaneous pi vat i ng of the rotor 
around the actuating member meshing with the 
corresponding notch 10. 

It goes without saying that it is not 
possible to arbitrarly choose the number of notches 10 
and 11 as well as the number of pairs of actuating 
members since it is necessary that a very precise 
points of the movement, notches 10,11 be aligned in 
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order that a pair of actuating members is able to enter 

them. 
The number of notches 10,11 of 

the reduction member 6,7 is given by the following 

equation 

I. 

N ·in 
2 

in which : 

Nl is the number of notches 10 of the bearer reduction 

member, here the outside reduction member 6 . 

a is a whole number which is equal. or superior to 1. 

n is a whole number which is equa 1 or superior to 1. 

b is a whole number which ; s equal to or higher than 

o. 

N2 
is the number of driving elements 11 of the driven 

reduction member, here the internal reduction member 

7. 

N2 .in 
is the number of driving elements of the driven 

reduction member, here the reduction member 7, 

located between two actuating members 16,18,20 

belonging to different pairs meshing with this 

driven reduction member 7. 
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In the case described above, one sees, 
that if N2 = l l . N2.in = 3 a = 2 . n = l and b = 0 ' ' 
that 

2 . 11 - l 

= 7 
3 

and the reduction ratio : 

R = 2 • 11 = 22 if N1.in = 2 

This is in conformity with the embodiment shown wherein 

the driven reduction member 7 comprises eleven notches 

11 and the bearer reduction member 6 seven notches 10. 

It is also possible to express the 

number of driving elements of the driven reduction 

member as a function of the number of driving elements 

of the bearer reduction member as follow : 

I a. 

N in 
1 

wherein c and d are whole numbers. 
In the case of the first embodiment 

described one has 

c = 1 n = 1 . 
' d = 1 Nl = 7 

N1in = 2 that is 
7 + 1 

N2 = + 7 = 11 
2 
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this corresponds to the embodiment shown in Figures 3 

to 9. 
It has been seen in this first 

embodiment that it was necessary to complete two 

revolutions of the motor shaft l to cause an angular 

displacement of the driven reduction member 7 of 1/11 

of a revolution. The reduction member 7 being here fast 

with the output shaft 5 the reduction ratio of this 

reducer is thus R = 22. 
This reduction ratio can be expressed in 

a general manner by the equation 

R = wherein 
n 

N1.in is the nu.mber of dr_iving ele!'lents of the _bearer 
reduction member 6 located between two actuating 
members belonging to different pairs meshing with 

this reduction member, 
of driving elements 
member 7, that is 11, 
here 1. 

here 2, N2 is the number 
of the driven reduction 
and N is a whole number, 

In the case shown the reduction ratio is 
equal to 

2 • 11 

R = = 22 
l 

By modifying the number of driving 

elements of the reduction members 6,7 as well as 

the number of the driving elements of the bearer 
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reduction member located between two pairs of 

actuating members of the rotor it is possible to 

realize a great number of different ratios. 

This is even more true in that it is 

possible to vary the number n. So if the 

following values are given 

N2 = 15 . N2 in = 4 . N in = 5 
' ' 1 

a = 1 n = 3 ; and b = 1 

one has then 

I 

1 . 15 3 

N = + 1 . 15 = 18 
1 4 

and the reduction ratio is 

5 • 15 

R = ----= 25 
3 

As non limiting examples one can cite 

the following values which all respond to the 

formulas I and Ia given above : 
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TABLE I 

I N2 • Nl in I I 
Nl N2 I Nl in R = N2• in I n I 

I n I I 
I I I 
I I I 

7 11 I 2 22 3 I 1 I 
18 11 I 5 55 3 I 1 I 
29 11 I 8 88 3 I l I 
4 17 I 1 17 4 I 1 I 

21 17 I 5 85 4 I 1 I 
38 17 I 7 153 4 I 1 I 
11 15 I 3 45 4 I 1 I 
26 15 I 7 105 4 I l I 
41 15 I 11 165 4 I 1 I 
18 15 . I 5 25 4 I 3 I. 

I I I 
I I I 

It goes without saying that not all combinaisons 

of arbitrary values for the factors a,b,c,d, and n can lead to 

realizations which can be built as, it is further necessary to 

satisfy to the condition that the numbers of d_riving elements N1 
and N2 as well as the corresponding numbers N1.in and N2.in be 

whole numbers. Nevertheless as seen in Table I which is far from 

being exhaustive, very numerous executions are possible leading 

to a multitude of different reduction ratios. 
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In this embodiment wherein the bearer reduction 
member 6 is outside the driven reduction member 7, the motor 
shaft 1 and the driven reduction member 7, revolve in the same 
direction. The rotor 12 revolves in the reverse direction. 

I 
The second embodiment of t~e mechanical reducer 

I\ 

shown in Figures 10 to 20 comprises a motor shaft 1 driving a 
rotor 12, i dent i ca 1 to the rotor 12 of the first embed i ment 
comprising pairs of actuating members 15,16 ; 17,18 ; 19,20, 

cooperating, as in the first embodiment, with driving elements 
having the shape of notches 10,11 carried by the reduction 
members 6,7 respectively. As in the first embodiment, the outside 
reduction member comprises seven notches 10 whereas the inside 
reduction member comprises eleven notches 11. 

The only difference of this embodiment from the 
first embodiment resides in the fact that the bearer reduction 
member, angularly fixed, is here the internal reduction member 7 
and that the driven reduction memb~r is the external reduction 
member 6. Furthermore, the motor shaft 1 and the eccentric 13 

revolve in the reverse direction from the driven reduction member 
6. The rotor 12 revolves in the same direction as the driven 
reduction member 6. 

In this case, weherein the directions of rotation 
of the eccentric 13 and the driven reduction member 6 are 
reversed the equation permitting the determination of the number 
of driving elements of the reduction members is : 

II. 

N • in 
2 

+ f • N2 wherein 
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e is a whole number equal or superior to 1 

n is a whole number equal or superior to 1 

f is a who 1 e number equa 1 or superior to 0 and wherein the 

symbols have the same significance as before. 

In the case of the second embodiment one has 

e = 1 n = 1 f = 1 N2 in = 2 and N2 = 7 

and thus 
1 . 7 + 1 

Nl = + 1 . 7 = 11 
2 

and the reduction ·ratio · 

R = N1.in N2 with N1 in= 3, that is 

R = 3 • 7 = 21 

in the recited case, one sees that if f = O the number of driving 

elements N1 of the bearer reduction member would be only four. 

7 + l 

N
1 

= ---= 4 
2 

in this case N1.in would be equal to one and the reduction ratio 

would then be 

R=l.7=7 
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Here also, one can express the number of driving 
elements of the driven reduction member as a function of the 
number of driving elements of the bearer reduction member. 
Ila. 

N2 = ----- + h • N1 wherein 
N .in 

l 

g and n are whole numbers equal or greater than 1, and 
h is a whole number equal to or greater than 0. 

In the case of this second embodiment one has 

Nl = 11 . Nl in = 3 g = 2 n = 1 and h = 0 ' 
and 

2 11 . - l 

N2 = = 7 
3 

which corresponds to the embodiment shown in Figures 10 to 20. 

One sees therefore that for reducers the rotors 
of which are identical as well as the number of driving elements 
of the reduction members reduction ratios differing from one unit 
are obtained depending on whether the bearer reduction member is 
the external member or the internal member. 

In this second embodiment it is necessary to make 
eleven successive steps to realize one cycle of the rotor and in 
order that the driven reduction member makes 1/7 of a revolution 
with respect to the fixed bearer reduction member. As can be seen 
in Figures 10 to 20 three turns of the motor shaft are necessary 
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to make the eleven steps of the rotor. 

Here also one can give an example wherein n would 

be· different from 1 as before. Thus if one takes the fol lowing 

values : 

e = 4 ; n = 3 and f = 0 

one then has 

II. 4 • 18 + 3 

= 15 
5 

and the reduction ratio is 

18 • 4 

R=--- = 24 
3 

Here also in the case wherein the bearer 

reduction member is the external member 6, it can be noted that 

very numerous reduction ratios can be realized which as in the 
preceding case all satisfy equation II or Ila. 
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TABLE II 

n 
n 

11 7 3 21 2 l 
11 18 3 54 5 l 
11 29 3 87 8 l 
17 4 4 16 l 1 
17 21 4 84 5 1 

17 38 4 152 7 1 
15 11 4 44 3 1 
15 26 4 104 7 l 
15 41 4 164 11 l 
15 18 4 24 5 3 

It is interesting to note that whatever the 
particular realization of the reducer is with one of the two 
reducing members fixed, _the redl!ction ratio is always a whole 
number. 

Figure 21 shows schematically the instantaneous 
pivoting of the rotor causing the driving by one step of the 
outside driven reduction member 6, that is the case of the second 
embodiment described, by the passage from the position shown in 
Figure 10 to that shown in Figure 11. 
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The rotor 12 is symbolized by a triangle the 
spices of which carry the pairs of actuating members 15,16,18 and 
19,20. 

At the moment the actuating member 18 leaves the 
notch 11 of the bearer reduction member 7 and the actuating 
member 17 leaves the notch 10 of the driven reduction member 6, 
the actuating members 15,16 enter the notches 10' respectively 11 
of the reduction members 6,7 which have been placed by the 
preceding step of the rotor 12 the one in front of the other. 

During the next step of the movement of the 
rotor, the rotor moves from the position shown in full lines to 
the position shown in dashed lines through an instantaneous 
pivoting around the center of the actuating member 16 maintained 
in the notch 11 of the bearer reduction member 7. During this 
pivoting only the pair of actuating members 15,16 in is mesh with 
the reduction members 6,7 the actuating member 16 being fixed, 
its axis serving as the pivot axis for the rotor 12, whereas the 
actuating member 15, meshing with the notch 10' drives it to its 
position shown in dashed lines 15',10''. At this moment a notch 
10 of the driven reduction· member has arrived in 10 i 1n a 
position in which it is located in front of of a notch 11 of the 
reduction member 7. 

Thus, the driven reduction member 6 has been 
displaced by an angular value o(, during this instantaneous 
rotation of the rotor 12 around the axis of the actuating member 
16. At the moment the actuating member 15 arrives in 15' and 
leaves the notch 10' • the actuacting members 19,20 arrive at 19' 
and 20' ready to engage in a notch lon' and lln. A new step is 
than made by an instantaneous pivoting of the rotor 12 around its 
actuating member 20. 

In the two embodiments described one of the 
reduction members is fixed and serves as bearer during the 
instantaneous pivoting of the rotor to cause the driving of the 
other reduction member. In these cases the point around which the 
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instantaneous pivoting of the rotor is effectuated is the axis of 
the actuating member of the rotor which is at that time in mesh 
with a driving element of the bearer reduction member. 

The principal avantages of the mechanical 
reducer according to the invention are : 

1. A reduced number of parts the machining of which is easy and 
can be realized with precision. 

2. The obtention of whole number reduction ratios. 

3. The possibility of providing a great number of reduction 
ratios. 

4. The possibility, in a small space to realize a high reduction 
ratio and still transmit a high torque. 

5. Due to the·fact that the movement is reduced in a great number 
of unitary steps, the precision is enhanced in as much that 
plays that can appear due to wear are not cumulated. In fact, 
each step is positioned and locked by the meshing of one pair 
of actuating members in a corresponding pair of driving 
elements. 

Considering for example a reducer corresponding 
to the line 5 of Table II, it is necessary to have 17 x 38 = 646 
steps for one revolution of the driven member. 

The precision of each of these steps is given by 
the interaction of a pair of actuating members with the pair of 
driving elements and there is no possibility of increasing the 
existing play. 

In the variants which are not shown, one can 
provide that the two reduction members namely the bearer member 
and the driven member be both angularly displaceable and 
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connected through a permanent kinemati~ connection other than the 

rotor. This kinematic connection may for example be formed by a 

pinion pivoted on the housing and meshing with teeth carried each 

by one of the reduction members. In such a rea 1 i zat ion, the 

reduction members displace angularly in reversed directions 

during the operation. Due to this movement of the reduction 

members, the instantaneous pivoting of the rotor, bearing on the 

bearer reduction member and driving the driven reduction member, 

takes p 1 ace around a point located on a 1 i ne connecting the 

centers of the two actuating members of the pair which is meshing 

with the reduction members. 
Therefore, in a very general manner the equation 

permitting determining the number of driving elements of the 

bearer reduction member is 

III. 

N1 = ----- + x 
N in 

2 

N2 wherein 

V and n are whole numbers equal or superior to 1, and x is a 

whole number equal to or higher than O, the symbols having the 

same significance as before and the sign which is used in the 

numerator of the first term of this equation being a minus sign 

when the eccentric revolves in the same direction as the driven 

reduction member and a plus sign when they revolve in reversed 

direction from each other. 
One can also express N2 as function of N

1 
which 

gives the equation : 

II Ia. 
+ Z • N1 wherein 

N in 
1 

Y and n are whole numbers equal to or higher than 1, Z a whole 
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number equal or higher than O and the symbols have the same 

significance as before and wherein the sign used in the numerator 

of the first term of this equation is a plus sign when the 

eccentric revolves in the same direction as the driven reduction 

member and a minus sign when they revolve in reversed direction 

from each other. 

It is to be noted that in these equations I,II 

and III or Ia, Ila, and Ila, if N2 is divisible by N2.in 

respectively that N1 is divisible by N1.in it is impossible to 

satisfy the relation, that is, it is not possible to realize a 

reducer with the chosen numbers. In fact, all these numbers have 

to be whole numbers. 

The third embodiment of the mechanical reducer 

shown in Figure 22 comprises an outside reduction member 21 

presenting five driving elements 22 and an internal reduction 

member 23 presenting eleven driving elements 24. A rotor 25 

driven by an eccentric 26 fast with a motor shaft 27 comprises 

four arms carrying each a pair of actuating members 28,29 ; 

30.31; 

32,33 and 34,35 cooperating successively with the driving 

elements 22,24 of the reduction members 21,23. 

In this embodiment it is to be seen that the 

number of driving elements 22 and 24 is in conformity with the 

general equation III when the outside reduction member 21 is the 

bearer member. 

v • N2 - n 

Nl = + x • N2' a minus sign is 
N • in 

2 

used since the driven reduction member revolves in the same 

direction as the eccentric. 
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if V = 1 ; X = 0 and n = 1 one has 

11 - l 
that is 5 

2 

The reduction ratio is in this case 

if ones considers that the bearer reduction member is the 
internal member 23 one has 

N • in 
2 

+ X • N2, a plus sign is 

used since the driven reduction member revolves in the reversed 
directirin·from the eccentric and if : 

v = 1 . x = 1 . and n = 1 one has , , 

5 + 1 

Nl = + 5 = 11 
1 

and the reduction ratio is 

Figure 23 shows a variant of the mechanical 
reducer shown in Figure 22 in which the.rotor driven by the motor 
shaft 27 and the eccentric 26 is constituted by two parts 36,37 
mounted one on the other and having each two arms carrying the 
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actuating members 28,29 and 32,33 respectively 30,31 
and 34,35. 

These two parts 36,37 are able to 
displace angularly the one with respect to the other 
again~t the elastic action of a resilient member 38. 

This realization is particularly 
advantageous since it is possible to adjust with 
precision the diameter of the pins forming the 
actuating members of the rotor of the width of the 
notches forming the driving members of the reduction 
members so that the driving takes place without play. 

In fa.ct, thanks to the elasticity 
between the successive actuating members, their 
introduction in the corresponding notches is made 
without shock even if the tolerances are very tight. 

The fourth embodiment shown in Figures 
24 and 25 constitutes in fact a variant with two rotors 
of the reducer shown in Figures 1 to 9. In fact, this 
mechanical reducer comprises a_motor shaft 1, an output 

. . 

shaft 5, a housing 4, two reduction members 6,7 and an 
eccentric 13 as well as a rotor 12 as in the first 
embodiment. 

A second rotor 40 having three arms also 
is pivoted on an annular surface 41 of the first rotor 
12, concentrically to the eccentric 13. The arms of the 
second rotor extend along lines bisecting the angles 
formed by the arms of the first rotor 12. The arms of 
this second .. rotor carry also pairs of actuating members 
42,43 ; 44,45 ; and 46,47 cooperating with the notches 
10,11 of the reduction members. 

One sees however that the bearer 
reduction member, here the outside member 6, comprises 
seven notches 10, as in the first embodiment, but that 
due to the presence. of the second rotor 40, angularly 
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displaced with respect to the first rotor 12, the 
number of notches 11 of the driven reduction member 7 
is doubled, but this has no influence on the operation 
or on the reduction ratio of the reducer. The two 
rotors operate independently and this has to be taken 
in account when calculating this reducer. 

One of the advantages of such a 
realization resides in the increase of the torque which 
can be transmitted by the reducer, due to the fact that 
there are al ways two pa i rs of act u at i n g members , one 
for each rotor, which mesh with the reduction members. 

Figure 26 shows a fifth embodiment of 
the reducer comprising an input shaft 150 fast with an 
eccentric 151 driving a rotor 152 comprising at least 
three pairs of actuating members. In this embodiment, 
each pair of actuating members 153, 154 is constituted 
by a cylindrical stud fast with a trunnion 155 driven 
or keyed i n a ho 1 e of the rotor 1 5 2 . In th i s way the 
studs are located on opposed lateral faces of the rotor 
and the distance separating their axes can be very 
small without reducing their dimensions and thus their 
compactness. 

This reducer comprises further a bearer, 
fixed, reduction member 156 constituted by one of the 
lateral walls of the housing 157 and a driven reduction 
member 158 pivoted on the input shaft 150 and 
constituting an output shaft 159. The driving elements 
of the reduction members 156,158 are constituted by 
radial milled notches 160,161 respectively. 

The operation of this reducer is the 
same as that of the previous embodiments but enables 
through its construction providing a very slow forward 
motion for each step of the driven reduction member and 
thus a very great reduction ratio still permitting the. 
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transmission of high torques. 
It is evident that in the five described 

embodiments of the reducer it is possible to provide 
one or several equilibrating masses, fast with the 
motor shaft and with the eccentric in order to 
dynamically equilibrate its parts which are in rapid 
rotation. 

The sixth 
shown in Figures 27,28, 

embodiment of 
and 29 shows 

the reducer 
an industrial 

realization of it, particularly compact with a small 
size, comprising a limited number of pieces the 
manufacture of which is rendered very easy thanks to 
the design and their shapes which necessitate only easy 
machining such as boring or turning. 

This realization corresponds to a redu­
cer of the type of the second line of Table I, that is 
to say the principal characteristics of which are. the 
following . . 

Nl = 18 Nl • in = 5 

N2 = 11 N2 • in = 3 
R = 55 n = 1 

In this sixth embodiment the reducer 
comprises an input shaft or motor shaft 5d rotatable on 
the one hand in a fixed flange 51 and on the other hand 
in the end of an output shaft 52,coaxial with the motor 
shaft 50. The output shaft 52 is rotatable in the hub 
53 of a bell 54, the cylindrical skirt 55 of which 
constitutes the fixed reduction member. This 
cyJindrical skirt 55 is coaxial with the motor shaft 50 
and output shaft 52 and comprises two rows of eighteen 
circular holes 56,57 uniformly distributed on the 
periphery of this ski rt, each row being disposed in a 
plane perpendicular to the shafts 50,52. These holes 
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56,57 constitute the driving elements of the fixed 
reduction member 53,54,55. 

The reducer comprises further a housing 
58 rigidly fixed and in a sealed manner by means of 
bolts 59 on the flange 51 and on an edge which the 
fixed reduction member 53,54,55 comprises. 

The reducer comprises further a driven 
reduction member constituted by a bell 60, fast or of 
one piece, with the driven shaft 52, the cylindrical 
skirt 61 of which is concentrically located within the 
skirt 55 of the fixed reduction member or bearer member 
53,54,55. The free end of this skirt 61 is fast with a 
ring 62 pi voted on a hub 63 provided on the fixed 
flange 51. 

This skirt 61 of the driven reduction 
member 60,61 comprises two rows of circular holes 64,65 
aligned in the plane containing the holes 56,57 of the 
skirt 55 of the bearer reduction member and uniformly 

·distributed on the periphery of this skirt 61 •. Each row 
of holes comprises eleven 
constituting the driving 
reduction member. 

holes 64,65, 
elements of 

respectively 
the driven 

The diameter of the holes 64,65 is 
greater than that of the holes 56,57. 

The reducer comprises further two 
eccentrics 66,67 fast with the motor shaft 50 angularly 
displaced .by 180° and hence in opposition each other 
and the median planes of which are aligned on the 
centers of the bores 56,64 respectively 57,65. 

Rotors 68,69 having three arms A,B,C, 
are freely rotatable on these eccentrics 66,67 
respectively. These rotors 68,69 are thus axially 
displaced the one with respect to the other but are 
disposed in identical angular positi.ons with respect to 
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their respective centers of rotation 70,71. 

Each arm A,8,C, of each rotor 68,69 

carries a pair of actuating members 72,73, respectively 

74,75 formed by pins the peripheral surface of each of 

which is a slices of a sphere constituting the outside 

stud 72,74 intended to cooperate with holes 56,57 of 

the fixed reduction member 53,54,55 corresponds to the 

diameter of the holes ·56,57. The greater diameter of 

the slices of spheres constituting the inside pins 

73,75 int~nted to cooperate with the holes 64,65 of the 

driven movable reduction member 60,61 corresponds to 

the diameter of these holes 64,65. 

The difference between the diameter of 

the bores 56,57 and 64,65 is sufficient that during the 

operation of the reducer the pins 72,74 may pass 

through the holes 64,65 before cooperating with the 

holes 56,57. 
A certain quantity of _oil is located in 

the inside space of· the housing 58 in order to 

lubricate all the surfaces in relative movement, namely 

the bearings and actuating members during the operation 

of the reducer. 
This sixth embodiment of the reducer 

operates according to the same principle as the 

preceedingly described ~mbodiments. It has however the· 

supplemental advantages listed hereunder : 

1. The masses which are in movement are equilibrated 

since the rotors 68,69 are in opposition. 

2. The actuating members carried by the arms of the 

rotors are not subjected to any moment si nee the 

forces which are applied to them pass through their 

respectives axes. This is also true for the driving 
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elements of the reduction members. 

In variants of this embodiment the pins 

and the holes with which they cooperate could have 

different shapes. For example the pins could be 

replaced by rollers and the holes by rectangular slots 

of corresponding dimensions. 
In other variants, the reducer could 

comprise several rotors, three, four or more, freely 

rotatable each on an eccentric fast with the motor 

shaft. The eccentrics are angularly displaced with 

respect to each other, preferably in such a manner as 

to be uniformly distributed around the motor shaft. 

In a general way, it is to be noted that 

this reducer is reversible, that means that it is 

possible to reverse the functions of the input shaft 

and the output shaft to obtain a multiplier instead of 

a divider. It is true that for high multiplication 

ratios the motor· torque could be pr6hibitive.· 

Finally the reducer is symmetrical, that 

.is to say that the input shaft may be driven either in 

one direction or in the other, causing also a reversal 

of the direction of rotation of the output shaft. 

In. variants, the actuating members could 

be constituted by slots or milled formations and the 

driving elements by pins, teeth and so on. For the good 

working of the reducer it is necessary that the 

actuating members and the driving elements mesh without 

play whatever is their shape. 
It is further to be noted th at in a 

reducer according to the invention, the eccentric makes 

a relatively great angular movement for each step so. 

that any play of the eccentric on the motor shaft or of 

the rotor on the eccentric is practically not 
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communicated to the output shaft. 
Finally it is to be noted that the 

determinant constructive advantages are obtained such 

as reduction of the volume of the reducer, reduction of 

the mumber of parts and of the amount of machining, and 

greater precision, when the value N1.in and/or of N2.in 

is equal to or higher than two. 
These reducers may be used in numerous 

technical fields such as robotic, machines for the 

agriculture, machine-tool~, times mechanisms, analo­
gical displays, micromechanics, instruments ~nd appa­

ratus for measurement, transmissions and so on. 



No 85101555.2 I -REDUTO S.A. 

CLAIMS 

1. Mechanical reducer comprising a motor shaft (1) 
and a driven member (5) revolving at different angular 
speeds depending from the reduction ratio of the redu­
cer, comprising two reduction members (6,7) angularly 

5 displacable the one with respect to the other and co­
axial between themselve and with respect to the motor 
shaft (1), each comprising a series of driving elements 
(10,11) uniformely distributed around the center of ro­
tation of the corresponding reduction member; characte-

'--" 10 rized by the fact that it comprises at least one rotor 
(12·) driven by the motor shaft (1) comprising at least 
three pairs of actuating me~bers (15,16; 17,18; 19,20) 
uniformely distributed around its center, one of th~ 
actuating members of each pair cooperating with the 

15 driving element of one of the reduction members, whereas 
the other actuating member of each pair cooperates with 
the driving elements of the other reduction member; by 
the fact that at·most two pairs of actoating members-of 
the rotor (12) are simultaneously meshing with the cor-

20 respondfng driving elements; and by the fact that the 
relative rotative movement between the two reduction 
members (6,7) is caused by an instantaneous pivotement 
of the rotor (12) bearing ·against one of the reduction 
members around a point located on a line connecting the 

25 centers of pivotement of the actuating members of the 
pair which is meshing with the corresponding driving 
members ·and causing the driving of the other reduction 
members, the amplitude of each step of the relative an­
gular displacement of the reduction members (6,7) de-

30 pending on the one hand fro~ the said instantaneous pi~ 
votement and on the other hand from the distance separa­
ting the two contact points of the actuating members 
(15,16) of the said pair meshing with the reduction 
members. 
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2. Reducer according to claim l, characterized by 

the fact that the series of driving members (10) of 

the bearer reduction member (6) is located on a circle 

having a different diameter from the cercle on which are 

5 located the driving element (11) of the driven reduction 

member ( 7). 

3. Reducer according to claim 1, characterized by 

the fact that the instantaneous pivotement of the rotor 

(12) is made around the center of one of the actuating 

10 members (15) of the pair which is meshing with the re­

duction members. 

4. Reducer according to claim 1, characterized by 

the fact that the instantaneous pivotement of the rotor 

(12) is made around a point located on a radius of the 

15 rotor connecting the centers of pivotement of the actua­

ting members (15,16) of the same pair. 

5. Reducer according to claim 3, characterized by 

the fact that the reduction member (6) cooperating with 

the actuating members serving as center for the succes-

20 sive instaritaneous pivotements of the rotor is ffxed 

whereas the other reduction member (7) is fast with the 

driven member (5). 

6. Reducer according to one of claims l to 5, cha-

racterized by the fact that the driving elements (10) of 

25 the bearer reduction emmber (6) is equal to 

V • N2 + n 

N2 .in 
+ X • N2 where 

V and n are whole numbers equal or higher than 1. 

30 X is a whole number equal or higher than O. 

N1 is the number of driving elements of the bearer 

reduction member. 

- 2 -
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N2 is the number of driving elements of the driven 

reduction member. 
N2in is the number of driving elements of the driven 

reduction member located between two actuating 

5 members belonging to different pairs of a rotor 

~· which are meshing with this reduction member. 

The sign - being used when the motor shaft (1) re­

volves in the same direction than the driven reduction 

member and the sign +when they revolve in reversed 

10 direction the one from the other. 

15 

7. Reducer according to one of claims l to 5, 

characterized by the fact that the number of driving 

elements of the driven reduction member is equal to; 

where : 

Y and n are whole numbers equal or higher than 1, 

Z i~ a whole number equal.or higher than 0 . 

N1 is the number of driving elements of the bearer 

reduction member, 
20 N2 is the number of driving elements of the driven 

reduction member, 
N2in is the number of driving elements of the driven 

reduction member located between two actuating mem­

bers belonging to different pairs of the rotor meshing 

25 with this reduction member. 
The sign + being used when the motor shaft (l) revolves 

in the same direction than the driven reduction member 

and the sign - when they revolves in reversed direction 

the.one from the other. 

30 8. Reducer according to claims 6 or 7, characte-

rized by the fact that the reduction ratio is equal to: 

- 3 -
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R = 
n 

9. Reducer according to qne of the preceeding 
claims, characterized by the fact that the reduction 

5 members are both movable and connected between them 
by a cinematic linkage which is independant from 
the rotor. 

10. Reducer according to one of the claims 1 to 
9, characterized by the fact that it comprises two 

10 rotors, the pairs of actuating members of the rotors 
being intercalated and by the fact that the number 
of driving elements of at least one reduction member 
is doubled. 

11. Reducer according to one of claims l to 10, 
15 characterized by the fact that two adjacent pairs 

of actuating members of a rotor are connected between· 
them by means of a device permitting an angular dis­
placement of the position of these pairs the one with 
respect to the other. 

20 12. Reducer according to one of the claims l to 
9, characterized by the fact that it comprises only 
one rotor and that the number of driving elements of at 
least one reduction member is uneven. 

13. Reducer according to claim 1 or to claim 12, 
25 characterized by the fact that the driving elements 

of the bearer and driven reduction members are located 
in a plan perpendicular to the motor shaft (1), lo­
cated on the same side of the rotor, the actuating 
members of this rotor extending perpendicularly from 

30 one of its lateral faces (Fig. 1). 

- 4 -
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14. Reducer according to claim 1 or to claim 12, 

characterized by the fact that the dri~ng elements 

of the bearer and the driven reduction members are 

located in perpendicular plans to the motor shaft 

5 (1) located on either side of the rotors, the actua­

ting members of each paii of the rotor extending on 

opposed faces of this rotor (Fig. 26). 

15. Reducer according to claims 6, or 7, charac-

terized by the fact that the N1in or N
2

in is equal 

\._.;· 10 or higher than two. 

16. Reducer 
9, or 12 to 14, 
rotor is driven 
excentric (13). 

according to one of the claims l to 

characterized by the fact that the 

by the motor shaft (1) through an 

15 17. Reducer according to claim 10, characterized 

. by the fact that the .two rotor~ are driven by the 

motor shaft (1) through the same excentric or through 

two excentrics which are concentric between them. 

,,_,..... 18. Reducer according to claim 10, characterized 

20 by the fact that each rotor is driven by the motor 

shaft (1) by means of an excentric. 

19. Reducer according to claim 18, characterized by 

the fact that the excentrics are in opposition. 

20. Reducer according to one of the claims 1 to 

25 9, characterized by the fact that it comprises several 

rotors each driven by an excentric fast with the motor 

shaft (1) and by the fact that these excentrics are 

uniformely distributed around the said motor shaft. 

- 5 -
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21. Reducer according to one of the preceeding 
claims, characterized by the fact that the reduction 
members are constituted by two concentric cylindrical 
elements (55,61) surrounding the rotor or the rotors 

5 (68,69) and by the fact that the driving elements 
of these reduction members are constituted by holes 
(56, 57; 64,65). 

22. Reducer according to claim 21, characterized 
by the fact that the said holes are circular and 

10 that the diameter of th~ holes (64,65) of the internal 
reduction members is greater than the one of the holes 
(56,57) of the outside reduction member. 

23. Reducer according to claim 22, characterized 
by the fact that each pair of actuating members com-

15 prises two coaxial pins (72,73) the diameter of which 
corresponds to the diameters of the holes of the cor­
responding reduction members. 

24. Reducer according to claim 23, characterized 
by the fact that the pins (72,73) have a peripheral 

20 surface having the shape of a slice of sphere. 

25. Reducer according to claim 17, characterized 
by the fact that the rotors (12,40) are located subs­
tantially in a same plane and that the driven reduction 
member (7) comprises a series of driving members 

25 cooperating with the corresponding actuating members 
of a rotor and a second series of driving members 
cooperating with the corresponding actuating members 
of the other rotor whereas the bearer· reduction member 
(6) comprises only one series o~ driving elements coope-

30 rating with the corresponding actuating member of both 
rotors (12,40). 
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26. Reducer according to one of claims 18, 19 or 20 
characterized by the fact that the rotors are located in 
parallel plans and that the actuating members of each 
rotor cooperate with corresponding driving elements of 

5 each reduction members (Fig. 27.) 

- 7 -
111111111111111111111111111111 

* C L M S * 


