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Nearly all automated and robotized systems necessitate the
measurement of linear shiftings through executive mechanisms with small con-
structional dimensions with enhanced positioning accuracy. To satisfy this neces-
sity, a number of such mechanisms have been designed and are operatingd in
practice [1-3]. :

The aim of the development here described was the design of an executive
mechanism and linear-shiftings sensor with reduced dimensions and high posi-
tioning accuracy, suitable for exploitation in space aircraft, too.

A piston photoelectric transducer based on the use of Mouarov’s effect is
proposed, combining the functions of an executive mechanism and a lineat-
shiftings sensor [4].

The piston photoelectric transducer based on the use of Mouarov’s effect
consists of three cylinders /, 2 and 3 (Fig. 1). On cylinders / and 2, by a photolitho-
graphic method, concentric hatches are marked, satisfying condition:
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(1) 0= 0; 0,=0+A® and ¢, =0, =§,

where ;= is the distance between two adjacent hatches of cylinder I;
0= ®+Aw - the distance between two adjacent hatches of cylinder 2;
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¢, =9, =g — the angle at which the hatches of the 1st and 2nd cylinder are

drawn with respect to the x-axis.

On cylinder 3, light-diodes 4, are fixed which form opto-electronic couples
with photo-diodes 5, .

Substituting conditions (1) in the equation of Mouarov’s combination stripes,
we obtain:
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where W is the distance between two adjacent combination stripes.
From here, about x-axis:
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where ¢, ¢, are the distances at which the first hatches of the two scales on the x-
axis are located p is the successive number of the combination stripe.

From expression (4), it follows that, in this case, the combination Mouarov
stripes are parallel to the y-axis (Fig. 2).

Fig. 2

The piston photoelectric transducer based on the use of Mouarov’s effect,
operated in the following way. On change of pressure in front of piston 6, cylinder
1 moves forward or backward depending on the direction of change of this pres-
sure. Here, a linear relationship between pressure and mechanical shifting is as-
sumed. On movement of cylinder / in either direction, the light flow from light-
diodes 4, is modulated by the Mouarov combination stripes. On formation and
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amplification of the electric signals from photo-diodes 5., two logical levels are
obtained — a logic “0” and a logic “1”.

The low electric potential of the logic “0” results from the low level of the light
flow, and the electric potential of the logic “1” — from its high level. The transition
from “0” to “1” and vice versa corresponds to the shifting of Mouarov’s combina-
tion stripe. ‘

With a view to reducing external noise, the light- and photo-diodes operate in
the infrared section of the spectrum optic range. The laboratory experiments showed,
however, that this is not enough, so additional noise-proof coding of the light-flow
had to be made.

As a result of the unification of the sensor and the executive mechanism, the
operational parameters of the transducer are reduced, and the use of Mouarov’s
effect increases the accuracy of the linear shifting registration.
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®oroenekTpuueH npeobpasysaren
C u3noJi3Bane Ha edekTa Ha Myapos

Kamen Boaues, Kuesko Kekos,
I'apo Mapoupocsan, Hean Xpucmos

(Pesome)

OGexT Ha cTaTHATA Ca MPEAJIOKEHUTE METOM U PeaIH3aIHs
Ha OyrasneHn GpoToeekTpHUeH IpeobpasyBaTet C H3MOM3BAHE Ha edekTa Ha Myapos,
B KOHTO ce OGenMHABAT QYHKIMUTE HA U3IBIHUTEIHAS MEXAHU3BM M CEHCODA 34
JINHeWHY peMeCTBanus. KaTo pe3ysiTar ce moBHIIABA TOYHOCTTA HA OTUMTAHE HA
JTMHEHHOTO NPEMECTBAHE IIPH HaMaJeHd rabapuTh Ha IpeoGpasyBaTens, KOETO
'O MPpaBH IIOAXOAAMI 32 EKCIIOATANHUSA U B KOCMHYECKH JIETATEHH alapaTH.
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