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1. 

2,981,115 
DEVICE FOR CONVERTENG ELECTREC SIGNALS 

ENTO MECHANCAL DISPLACEMENTS 

René Beguin, Geneva, Switzerland, assignor to 
Mefia S.A., Fribourg, Switzerland, a firin 

Filed Dec. 3, 1959, Ser. No. 857,215 
Claims priority, application Switzerland Dec. 3, 1958 

7 Claims. (C. 74-25) 

The present invention relates to a device for converting 
electric signals into mechanical displacements of a con 
trolled member. 
As is known, there are frequently employed for the 

automatic control of machines, for the purpose of 
simplification, digital programmes, that is to Say, pro 
grammes comprising a train of groups of items of in 
formation which are equal to one another and which set 
up electric digital signals which are thereafter converted 
into mechanical displacennents of the controlled members 
by an electromechanical device. Each of the displace 
ments is determined by the number of items of informa 
tion of one group which are simultaneously read and by 
the position occupied by each of the said items of in 
formation in the said group. 
The device according to the invention comprises a 

continuously rotated shaft, a series of juxtaposed wedges 
slidable transversely of said shaft whereby each relative 
displacement of one end element of said series of wedges 
with respect to the other end element in a direction trans 
versely of the wedges produces a corresponding displace 
ment of said controlled member, means for maintaining 
the wedges of said series constantly one against the 
other, at least one eccentric driven by the said shaft, a 
connecting rod for each wedge, pivotally connected to 
the eccentric and connected through a pair of links to 
two levers disposed on either side of the said shaft and 
each adapted to rock in a plane perpendicular to said 
shaft, means being provided for locking one of the two 
levers under the action of Cne of the said electric signals, 
so that a single lever of each pair can simultaneously rock 
and produce a single displacement of the corresponding 
wedge. 
A constructional form of the device according to the 

invention is diagrammatically illustrated by way of ex 
ample in the accompanying drawings. 

Figure 1 is a side elevation partly in section along the 
line I-I of Figure 2, 

Figure 2 is a section along the line I-I of Figure 1, 
Figures 3 and 4 are similar to Figure 1 and show the 

'device in its two positions of operation, and 
Figure 5 is a section along the line V-V of Figure 1. 
The device comprises a shaft on which is mounted 

an eccentric 2 to which a series of five connecting rods 
3a to 3e is pivotally connected. The shaft 1 is con 
tinuously rotated in the bearings provided in the frame 
4, by a source of energy not shown. The end of each 
of the connecting rods 3a to 3e is connected by a pair 
of links 5a to 5e and 6a to 6e to two levers 7a to 7e and 
8a to 8e disposed on either side of the shaft, and pivot. 
ally mounted on a pin 9 fast with the frame 4, the said 
levers each being adapted to rock in a plane perpendicular 
to the shaft E. The links 5 and 6 are pivotally connected 
to the connecting rod 3 and the levers 7 and 8 respec 
tively by means of pins 0, 11 and 12. 
As will be seen from Figure 5, a connecting rod 3, a 

pair of links 5 and 6 and a pair of levers 7 and 8, which 
forman assembly constituting one of the five units of the 
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device, are situated in an elongated aperture 13 formed 
in a wedge 14. The five wedges 14a to 4e are juxta 
posed and bear on the frame 4 and supports 15 (Figure 
1) disposed within the latter. A plate 6 formed with 
elongated apertures 16a maintains the wedges 4a to 14e 
against the frame 4 and the supports 15. 
The device comprises in addition five pairs of electro 

magnets 7a and 18a to 17e and 8e, one for each of 
the units. Each of the pairs of electromagnets 17 and 
18 has a common armature 9a to 9e consisting of three 
limbs 19, 19, 19III, by means of which two magnetic 
circuits can be obtained. The five electromagnets are 
supported by a base plate 20 secured to the frame 4 by 
means of screws 21. They are so arranged that the 
levers at 7 and 8 in their lower dead centre position rest 
on the limbs 19T and 19III respectively of the armature 
i3. The limb E9II is longer than the other two limbs 
É9 and 19T and is formed with a V-shaped notch hav 
ing rounded sides, which is adapted to co-operate with a 
latch 23 provided on each of the links 5 and 6. 
A push rod 24, subject to the action of a spring 25, 

bears against the first wedge 4a, which maintains the 
Wedges 14a to i4e constantly one against the other owing 
to the bearing of the last wedge 14e against the surface 
4a of the frame 4. 
The device hereinbefore described operates in the fol 

lowing manner: 
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. The rotation of the shaft produces, through the ec 
ceintric 2, the connecting rod 3 and the links 5 and 6, the 
rocking of the levers 7 and 3. When neither of the elec 
tromagnets 17 and 8 is energised, the levers 7 and 8 will, 
in the course of their rocking movement, displace the cor 
responding wedge i4 alternately from the right to the 
left and from the left to the right, that is to say, into 
Oile or other of the extreme positions. On the other 
hand, when One of the two electromagnets is energised, 
for example the electromagnet 47, the lever 7 will be 
locked in its lower dead centre position (Figure 3) and 
Only the lever 8 will be able to rock and to cause the 
displacement of the Wedge 14 into its extreme right-hand 
position, in which it will remain as long as the lever 7 is 
locked (see the wedge i4a in Figure 5). Now, owing 
to the locking of the lever 17 effected as soon as the latch 
23 is engaged in the slot 22, the energisation of the elec 
tromagnet can be interrupted until the next revolution of 
the shaft 1 without the lever 7 being released. 
The energisation of the electromagnet 18 will cause 

the lever 8 to be locked in its lower dead centre posi 
tion, and it will be the lever 7 which will oscillate (Figure 
4) and displace the wedge 14 into its extreme left-hand 
position (see the wedge 14b in Figure 5), in which it 
will remain as long as the lever 8 is locked. Thus, as 
the result of these alternate energisations of the electro 
magnets 17 and i8, the wedges 14 are displaced into 
one or other of their extreme positions. 

It will readily be seen that the thickness constituted of 
the assembly of Wedges 14a to i4e between the push rod 
24 and the surface 4a of the frame depends upon the 
position of each of the wedges and may be varied by dis 
placing the latter into one or other of their two end posi 
tions. Now, as has hereinbefore been explained, it is 
sufficient for this purpose to energise one or other of 
the two electromagnets 17 and 18 of each of the five 
pairs for an instant. This energisation will be effected 
by means of electric signals supplied in accordance with 
a digital programme, so that the variation of the thick 
ness of the wedging device consisting of the assembly of 
five Wedges will be effected in accordance with the said 
programme. 

Of the five wedges 14a to 14e of the device illus 
trated in Figure 5, the wedges 14a 14c and 14e occupy 
their extreme right-hand positions, the wedges 14b and 
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14d occupying their extreme left-hand positions. Now, 
any change in the position of one or more of these 
wedges will vary the thickness of the wedging means 
which they form between the surface 4a of the frame 
and the push rod 24, which is possible by virtue of the 
fact that the latter bears resiliently against the wedge 
E4a. The variation of the thickness of the wedging means 
formed of the wedges will ultimately result in variations 
of the axial position of the push rod 24, in accordance 
with a digital programme. It is obvious that the dis 
placements of the push rod may be utilised for the auto 
matic control of the members of a machine. 
The wedges, of which there could be any number, 

may be so designed that the variation of the thickness of 
the wedging means which they form results in accordance 
with a predetermined binary code, from the displace 
ment, under the action of the levers, of each of the 
wedges. Thus, if the usual binary code is used, all 
wedges should be different and the angles formed by 
the contact surfaces should be, for successive wedges, 
in the ratio 1, 2, 4, 8, . . . 2. 

It is to be noted that the conversion of the electric 
signals into mechanical displacements is effected with 
a power amplification, since the power necessary for 
effecting these displacements is Supplied by the shaft 1, 
that is to say, from an independent and continuous en 
ergy source, so that the power of the electric signals may 
be very low. The electromagnets 17 and 18 merely have 
the effect cf holding the levers 7, 8 fast when they light 
ly touch their armature at zero speed. Consequently, 
they supply no mechanical work. 

It will be obvious that various modifications could be 
made to the device described by way of example without 
varying the essential features thereof. Thus, instead of 
a single eccentric 2, a plurality of Such eccentrics could 
be employed, for example one to each of the connecting 
rods. Instead of a common armature for each of the 
pairs of electromagnets, a separate armature could be 
provided for each electromagnet of one pair. On the 
other hand, the central limb of the armature could be 
of equal length to the other two, while the slot 22 co 
operating with the latch 23 could be formed in a fixed 
part of the device. 
What I claim is: 
1. In a device for converting electric signals into 

corresponding mechanical displacements of a controlled 
member, a rotative drive shaft and eccentric means, a 
series of juxtaposed wedges, means for maintaining the 
wedges of said series constantly one against the other, 
said controlled member being movable by said wedges 
and said wedges being slidable transversely of said drive 
shaft whereby each relative displacement of one end ele 
ment of said series of wedges with respect to the other 
end element transversely of said elements produces a 
corresponding displacement of said controlled member, 
a connecting rod for each wedge pivotally connected to 
said eccentric means, a pair of levers for each wedge 
and the levers of each of said pairs being adapted to 
rock in a plane perpendicular to said shaft in driving en 
gagement with the corresponding Wedge, a link for each 
of said levers connecting same to the corresponding rod, 
and electric signal responsive means for locking one of 
said levers of each pair against rocking movement so 
that the remaining lever of each pair can rock and pro 
duce a single displacement of the corresponding wedge 
in response to rotation of said drive shaft. 

2. In a device for converting electric signals into cor 
responding mechanical displacements of a controlled 
member, a rotative drive shaft and eccentric means, a 
series of juxtaposed wedges, means for maintaining the 
wedges of said series constantly one against the other, 
said controlled member being movable by said wedges 
and said wedges being slidable transversely of said drive 
shaft whereby each relative displacement of one end 

O 

5 

25 

30 

40 

45 

4. 
element of said series of wedges with respect to the other 
end element transversely of said elements produces a 
corresponding displacement of said controlled member, a 
connecting rod for each wedge pivotally connected to 
said eccentric means, a pair of levers for each Wedge 
having an interconnecting pivot pin affording an axis 
parallel to said shaft and the respective levers of each 
of said pairs being adapted to rock in a plane perpen 
dicular to said shaft and drivingly displace the corre 
sponding wedge transversely of said shaft, a link for 
each of said levers connecting same to the corresponding 
rod, and electric signal responsive means for locking one 
of said levers of each pair against rocking movement so 
that the remaining lever of each pair can rock and pro 
duce a single displacement of the corresponding Wedge 
in response to rotation of said drive shaft. 

3. In a device for converting electric signals into cor 
responding mechanical displacements of a controlled mem 
ber, a rotative drive shaft and eccentric means, a series 
of juxtaposed wedges, means for maintaining the wedges 
of said series constantly one against the other, Said con 
trolled member being movable by said wedges and said 
wedges being slidable transversely of said drive shaft 
whereby each relative displacement of one end element 
of said series of wedges with respect to the other end 
element transversely of said elements produces a cor 
responding displacement of said controlled member, a 
connecting rod for each wedge pivotally connected to 
said eccentric means, a pair of levers for each wedge 
disposed on opposite sides of said shaft and the respective 
levers of each of said pairs being adapted to rock in a 
plane perpendicular to said shaft and drivingly displace 
the corresponding wedge transversely of said shaft, a link 
for each of said levers connecting same to the corre 
sponding rod and an electromagnet for each of said levers 
and adapted to be energized by electric signals for lock 
ing one of said levers of the corresponding pair of levers 
so that the remaining lever of the pair can rock and pro 
ciuce a single displacement of the corresponding wedge in 
response to rotation of said drive shaft. - 

4. In a device for converting electric signals into cor 
responding mechanical displacements of a controlled mem 
ber, a rotative drive shaft and eccentric means, a series 
of juxtaposed wedges, means for maintaining the wedges 
of Said Series constantly one against the other, said con- . 
trolled member being movable by said wedges and said 
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wedges being slidable transversely of said drive shaft 
whereby each relative displacement of one end element 
of said series of wedges with respect to the other end 
element transversely of said elements produces a corre 
sponding displacement of said controlled member, a con 
necting rod for each wedge pivotally connected to said 
eccentric means, a pair of levers for each wedge disposed 
on opposite sides of said shaft and the respective levers 
of each of said pairs being adapted to rock in a plane 
perpendicular to said shaft and drivingly displace the 
corresponding wedge transversely of said shaft, a link for 
each of said levers connecting same to the corresponding 
rod, and electric signal responsive means for locking one 
of Said levers of each pair against rocking movement so 
that the remaining lever of each pair can rock and pro 
duce a single displacement of the corresponding wedge 
in response to rotation of said drive shaft, said electric 
signal responsive means including locking members adapt 
ing one of the two levers of each pair to be locked as 
soon as the other lever of the pair is set into motion. 

5. A device in accordance with claim 4, in which each 
locking member includes a latch on a corresponding one 
of Said links, and said latch is adapted to engage a slot 

70 formed in a fixed portion of said device. 

5 

6. In a device for converting electric signals into cor 
responding mechanical displacements of a controlled mem 
ber, a rotative drive shaft and eccentric means, a series 
of juxtaposed wedges slidable transversely of said drive 
shaft, each of said wedges having an aperture along the 



2,981,115 
5 

length thereof, a fixed abutment supporting one end ele 
inent of said series of wedges, the other end element of 
said Series of wedges being in driving engagement with 
said controlled member for moving the latter member, 
a resilient member biasing said other end element of said 
Series of wedges so that the wedges are maintained con 
stantly one against the other, a connecting rod for each 
Wedge pivotally connected to said eccentric means, a pair 
of levers for each wedge extending through said aperture 
in the wedge and disposed on opposite sides of said shaft, 
the levers of each of said pairs being adapted to rock 
in a plane perpendicular to said shaft and drivingly dis 
place the corresponding wedge transversely of said shaft, 
a link for each of said levers connecting same to the cor 
responding rod, and electric signal responsive means for 
locking one of said levers of each pair against rocking 
movement so that the remaining lever of each pair can 
rock and produce a single displacement of the corre 
sponding wedge in response to rotation of said drive shaft. 

7. In a device for converting electric signals represent 
ing binary numbers into corresponding mechanical dis 
placements of a controlled member, a rotative drive shaft 
and eccentric means, a series of juxtaposed wedges, one 
for each digit of said binary numbers, means for main 
taining the wedges of said series constantly one against 
the other, said controlled member being movable by said 
wedges and said wedges being slidable transversely of 
said drive shaft whereby each relative displacement of 
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one end element of said series of wedges with respect 
to the other end element transversely of said elements 
produces a corresponding displacement of said controlled 
member, a connecting rod for each wedge pivotally con 
nected to said eccentric means, a pair of levers for each 
wedge and the levers of each of said pairs being adapted 
to rock in a plane perpendicular to said shaft in driving 
engagement with the corresponding wedge, a link for each 
of said levers connecting same to the corresponding rod, 
and means responsive to electric signals representing bi 
nary numbers for locking one of said levers of each pair 
against rocking movement so that the remaining lever of 
each pair can rock and produce a single displacement of 
the corresponding wedge representing the corresponding 

15 digit of the binary numbers in response to rotation of said 
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drive shaft. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

2,077,962 Smith ----------------- Apr. 20, 1937 
2,319,322 Hefel ------------------ May 18, 1943 
2,328,466 Krzenciessa et al. ------- Aug. 31, 1943 
2,481,648 Dehu ----------------- Sept. 13, 1949 

FOREIGN PATENTS 
719,544 France ----------------- Nov. 23, 1931 
630,801 Germany---------------- June 6, 1936 


