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In satellite phelometric equipment for studies of weak optical emissions in-
terference light filiers and common photoconverter and measurement track
are used to separate the speciral lines measured by illumination intensity
[1, 2, 3, 4]. This combination substantially decreases size, weight and power
<consumption, but requires mechanical shifting of the different light filters
in iront of the photoconverter. To meet the requirements of a specified law of
motion of the light fiiters, a discrete drive by step drivers is most frequently
used.

Two kinematic chains with discrete drive are used in the EMO-5 :photo-
melric system, working as part of the complex of scientific equipment aboard
the INTERCOSMOS-BULGARIA-1300 satellite. They provide for measu-
rement the illumination intensity in 6 spectral lines, periodical calibration
at flight time, and obtaining of images of illuminated areas in one spectral
line. We shall consider here the specifics and shall describe the principle of
control of the interference light filter shifting in the EMO-5 photometric
system., J

The block diagram of the device for shifting the interference light filters
in the EMO-5 system is shown in Fig. 1. The following conditions have been
observed  in this design: provision of 8 measuremeni positions (6 spectral
lines, reference source for calibration and pesition for drift measurement of
the photoconverter); exact setting of each cyclically repeated position in front
ol the photoconverter for a specified time period; reliable operation of the
mobile parts in vacuum and within the temperature range of -20 to +50° C,
small size, low weight and power consumption; objective control over the
measured positions. ' T i

The six interference light filters,. the reference source and the position
for drift measurements are situated evenly along a rotating disc (F VV). The
rotation of FVV is effected by a discrete drive with a step driver and is synch-
ronized by 1 s pulses (SP) from the board system for universal time. In order
to provide the exact determination of each position of FVV, the step driver
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with a reductor (SMR} is controlled by the position of the driven shaft via
position keys {PS} of optoeleciron type. Pulses are produced for each mea-
surement pesition (FP) and for the beginning of each new cycle (CD} of the
FVV rotation, with respective duration of tzp and ¢,
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The necessary time period Afy for the measurement of each position is
determined by the requirements of the photoconverier, For a time Ay, FVV
should be reliably fixed in one of the eight measurement positions, and then
shifted ‘to the next one. Due to the motion of FVV in lone direction, the con-
trel block (MD) of SMR is of the irreversible type. The block for logical con-
trol of the motion (LC) provides the time period Afy, as well as the period
Aty, allowing the FVV motion in dependence on the PS state. The step driver
makes N steps in order to shift FVV at an angle 0pp to the next position:

= 5D
(1) Ne=aic
where K; is the cocefficient of reduction; P — parameter of the step driver,
depending on the type and commutation of its wiring. :

The precision of fixing FVV in a given position is 0pp<<K;~-. An addi-

tional signal is introduced into the system so as to forbid the FVV motion
from the comparator for optical protection (COP) of the entire photometric
track of the EMO-5 system. When no signal is supplied by COP, the pulses
from the output of a pulse generator (PG) enter LC. The information (DFP)
on the position of FVV enters the telémetric system as a 4-order parallel code
from the output of a counter for interference light filter positions (PC).
The logics of motion control may be illustrated with Fig. 2. The synch-
ropulses SP with period Tsp are supplied to a frequency divider (FD) and a
drive timer (7T,). Along with this they set up the monovibrator T; into star-
ting position allowing the pulses from PG to enter via coincidence circuit
(G,) to MD so as to drive the step driver (SM). After 7, the petiod is divided
into time periods Aty and A#,, while Af,is computed with supplementary va-
lue with regard to the time necessary for the FVV motion between two adja-
cent positions. When FVV reaches a given position via the coinciderice circuit
(Gy), a pulse of duration vsp enters 'y and drives it out of the starting position.
A time ‘period AZp is produced to forbid motion, where Afp>>Afy. Simultane-
ously, a pulse of duration tzp enters PC to indicate the given position of FVV,
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and the annuling of PC is effected by a CD pulse for the beginning of the ro-
tation cycle. The sequential synchropulse with a period 27gp—= Aiy+-Afp re-
turns Ty to starting position. (T,) monovibrator is incorperated also in LC,
producing a pulse of duration 100 ns.
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Fig. 2

The conirol block (MD) of the driver contains pulse distributor {PDj),
power amplifier (PA) and control circuit (F) for the current via SM wirings.
PD transforms a unitary code into a m-phase system of rectangular pulses,
where m is the number of wire commutation cycles, and F provides low con-
sumption for time Afy.

The block electrical circuil of metion control of the inferference filters
into the photometric EMO-5 system isshown in Fig. 3. At Tsp--1s, T, (51:555)
provides time periods Af,—0,5 sand Afy--1,6 s with 2% precisiont The
monovibrators 7, and T, are implemented on integral circuils SN54LS123N.
No firm requirements with regard to the pulse generator (SN540CN) exist,
The generator operates on frequency of 100 Hz. The pulse distributor {SN8474N)
is of the irreversible type and transiorms a unitary code into a 4-phase system
of rectangular pulses. The power amplifier is unipolar, irreversible with trans-
istor-diode keys (4 XKFY18, 8 x2D510A, 2XSN76450). The current through
the step driver wiring is regulated via transistor {BD 436), contrelled by an
inverting amplifier.

A step driver of the CDA-I5 type with two phases, active rotor and a sin-
gle step of 15° is used into the motion device for the interference light [ilters,
In order to safeguard its performance in space vacuum its bearings are repla-
ced by the vacuum type TU370060 58-73, while the carriers of the different
wires are produced from caprolon plastic. The reductor has a coefficient of
reduction £==1:10, the driving wheel is made of steel brand 45. The driven wheel
made of caprolon carries the light filters. The overall weight of the device is.
290 g and the power consumption<Z2 Wi. .

The device for shiiting the interference light filters has successfully passed
all the tests and operated within the EMO-5 photomefric system aboard the
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-IN.TERCdSMOS-BULGARI-A;iEOO satellite. _For-'o_ﬁe- yeér. more than 300
hours;.of . active operation can' be reported for the EMO-5 system.
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YerpoicTro gn1a nepemerenus HETED(pEPEHIHOHHBIX CBETOGUABTPOB
B CIYTHHROBOH (oTomeTpHueckoi ‘cucreme IMO-—5

H. I. Hemxos : : Wet . pijed

{(Peawme)

PaccmoTpeHsl XapakTepHple OCOBEHHOCTH HHTEDHEPEHUMONHEIX CBETODHIBTPOB,
H OITHCAH GPDHHUHN YUPABJEHHS HX (lepeMeIleHneM B (OTOMETPHUECKOH cHeTeMe
OMO—35, yuacTeywoleil B KOMIeKce HayuHOR anmaparyphi cnyTHEKa Mutep-
Kocmoc — Boiirapust — 1300, [lakel GA0K-cXemMa M KOPOTKHe OHUCAHHA TeX-
HHKO-SKCINTY AT2UHOHHBIX XADAKTEPUCTHK OCHOBHHWX . GuoKoR. [Toxasana u npo-
KOMMEHTHDOBAHA JOTHKA YUDABCHHS ABHMEHHA, .

gnifes! violsrodal 10t zinsteyd
svitiensz-sisnibioon lsroiznamib-owt o
zuloiitsg boamistdy 1ot zioistsh
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