
A D—A 039 265 FOREIGN TEC*4O4-OGY DIV WRIGHT PATTERSON AFO OHIO~~~~~~~ F/S 11/2
*LTICHAI*E%. PULSE—COOt TELEMECHANICAL UNIT MKT—2. (U)
NOV 76 B A KORNILOV . V Z AHAK , A I. SILTS

UNCLASSIFIED FTD ID(RS)1 1667 76 it

_

!

~~~

Ifl 
Li;

END
___________ ___________ DA l E

F IL ME U

5—77

I
I
I
I
I

I



I’
~ 

~ 

I~ ~ 28
L 1m~~I I _ _ _  

L 92.2

~ L:~ I~° 1111120

IHII I I ~ 
— 

“~~

11111’ .25 IIIII~4~ IIIII~
MICROCOPY RESOLUTION TEST CHART

NATIONAL RUREAU Or STA NDA RDS -196 3 -A



~~~~~ ‘! ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — —.-— —.. —.-- —. —.-—--—--

FTD—ID(RS)I—1667—76

FOREIGN TECHNOLOGY DIVISION

• ~~~~~~ MULTICHANNEL PULSE—CODE TELEMECHANICAL UNIT MKT- 2

by

B. A. Kornilov , V. Z. Ahak,
et al.

~~~~~~~~~~~ ~~ E~ 31R1fl 171Pf~
)

H •

0

H ~ Approved for public release;
distribution unlimited.

h. ~~ ~~~~~~~~~ ~~~~~ ~~~~~~ • ~~~~ • 



r—~~~~~~~~
--- ~~~~~~~~~ • • • •7.~• ç~ 

-••
~ 

-•••• 
~~~~~~~~~~~~~~~~~~~~ ‘~~~

_ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-•,~•-• ,~•~~• -• - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 
~
- -

_ - —-- _ . - •- ••-~~~~~~~~ - - --••-•-- —--~~ ---—--—

FTD ID(RS)I—1667—76

EDITED TRANSLATION
FPD—ID(RS)I—1667—76 26 November 1976

MULTI CHANNE L PULSE—CODE TELEMECHANI CAL UNIT MKT— 2

By: B. A. Kornilov , V. Z. Ahak, et al.
- 

English pages: 9

Source: Pribory I Slstemy Upravleniya, Nr 11,
November 1972, PP. 9—10.

Country of’ origin: USSR
— Translated by: TSgt Jeffrey L. Cather

Requester: FTD/PDSE
Approved for public release; distribution unlimited .

I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _

THIS TRANSL ATION IS A RENDITION OF THE ORIGI.
HAL. FOREIGN TEXT WITHOUT ANY ANALYTICAL. OR
EDITORIAL. COMMENT. STATEMENTS OR THEORIES PREPARED BY: - -

ADVOCATIDOR IMPLIEDARETHOSEOFTHE SOURCE
ANDDO NOT NECESSANIL. Y REFL ECT THE POSITION TRANSL ATION DIVISION
OR OPINION OF THE FOREIGN TECHNOLOGY DI. FOREIGN TECHNOLOGY DIVISION
VISION. WP.AFB. OHIO.

I
,

FTD ID(RS)I-1667—76 Date 26 Nov1976

~~~~~~~~~~~ —~~~~~-.
- - ••~~~~~~~~~ •~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ •-•~~~~~~~~~~~~~ ~~~~~~~~~~-~ •• -~



•_-,,. ~—, •—~•,—•• - • •~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~

—— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • ~~~•_  ~~ 
-

U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM
Block Italic Transliterat ion Block Italic Transliteration

A a A , a P p p p R, r
5 6 5 6 B, b C c C c S, s
B e B a  V , v T i  T m  T, t
r r  r a G , g  Y y  Y y U, u

p D, d ~ 0 F, 1’
E e 5 a Ye , ye; E, e* X x X x Kh, kh

~~ Zh , zh U, ~ Li ,g Ts , ts
3 ,  Z, z ~~~~~~ V v Ch , ch

H ki H u I, i W w Ill ~ Sh , sh

~1 ~ fl g y , y U, u~ ill aq Shch , shch
IC K K , k b

II 4 L, 1 b Ib Y , y
M M  M , m b b

H N N , n 3 3  9 ,  E, e
• 0 0  O , o ~O~ o A~ ~ Yu ,yu

: • 17 a F , p R a Ya , ya

*~~~ initially, after vowels , and after i , ~; e 
elsewhere .

When written as ë in Russian , transliterate as y~ or ë.
The use of diacritical marks is preferred , but such marks
may be omitted when expediency dictates.

GREEK ALPHABET
Alpha A ~ Mu N ~
Beta B B Xi E

-
- G amma r y Omicron 0 o

Delta P1 11 i~

Epsilon E c a Rho P p •
Zeta  Z ~ Sigma Z a c

E~ a H ~ Tau T t

Theta 0 Upsilon T u

Iota  I i. Phi • ~
Kappa K fl K ~ Chi X x

~ Lambda A X Psi ~I1)
Mu 14 ~ Omega Q w
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RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS
Russian English

sin sin
cos cos
tg tan
ctg cot
sec sec
cosec csc

sh sinh
oh cosh
th tanh
cth coth
sch sech
csch csch

arc sin sIn~~
arc cos cos ’ -

arc tg tan~~
• arc ct~ • 

cot~~
arc sec sec~~
arc cosec csc 1

arc sh sinh~~
arc ch cosh~~
arc th tanh~~
arc cth coth~~

• arc sch sech~~
arc csch csch~~

rot cur l
ig log

GRAPHICS DISCLAIMER
All figures, graphics, tables , equations , etc.
merged Into th is translation were extracted J
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MULTICHANNEL PULSE-CODE TELEMECHAMICAL UNIT MKT— 2

B. A. Kornl].ov, V. Z. Ahak , A. L. B~ális , Engineers

K. G. Mityushkin, Candidate of Technical Sciences

The telemechanical unit MKT—2 was prepared for assembly—

F line production by the “Elektropul’t” plant , and the basic area

of use of’ the unit is for the automated systems of dispatch

control In power eA~~lnee,-,A~~ofld heavy industrial enterprises.
The MKT—2 unit was designed to transmit and receive infor-

mation about the parameters of industrial processes (TI) rI-14],
about the condition of’ two—positioned objects (TS) [TC], and

also to transmit and receive remote control commands (TtJ ) fT~~]

and to request additional Information (VDI ) t13i4l]. With the

presence of existing units of input the MKT—2 can be iued to
• transmit and receive alphanumeric information. It consists of’

one half—set 0$ monitoring point (KP) [Kfl] and one or two

half—sets of control points (DP) E4(11.

Twelve models are being produced, which are differentiated

one from another by capacity and functions. The capacity of the

models is shown in table 1.

L - - I FTD—ID(RS)I—1667—76
• - ~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~ - • -

—~~~ -~~~~~~~~—- -—“  _ _ _



Model ____________
Capacity (quantity of commands)

TI TS PU VDI

A0 10 80 — — ra~i~iBO 20 160 — —
CO 30 2110 — —
Al 10 80 30 10
Bi 20 160 30 10
Cl 30 2110 30 10
A2 10 80 60 10
B2 20 160 60 10
C2 30 2110 60 10

• 
- A3 10 80 90 10

• B3 20 160 90 10
C3 30 2110 90 10

s~tcro.~j e  of
With thejtota]. volume of transmittable Information the develop-

ment of several modifications of each model with different corres—
- 

pondence of the number of wi,t.s of TI and TS (*lght ~ #vt’-~s

of TS are equivalent to one ufl)d of TI)~ WQS

• • The MKT-2 Is calculated to work off sensors, which transform

measurable parameters Into direct or rectified current:

a) 5 mA at a resistance of 1000 Ohms ; 1 mA at a resistance of

5000 Ohms or -~l; 0; +1 mA at a resistance of 2500 Ohms with the

ripple factor of the rectified current of no more than 1%:

• b) 5 mA at a resistance of 2000 Ohms ; 1 mA at a resistance of

6000 Ohms, or —1; 0; +1 mA at a resistance of 3500 Ohms with the

ripple factor of’ no more than 1%.

Telemetrics can be inserted In coded form .

To transmit the telesignal one closed contact of the relay

of the position of the monitorable unit is necessary . Also , a

non—contact sensor of position, which guarantees signals “1” and

“O~1n accordance with the magnitudes , which are accepted in the
• 

system of elements “Spektr”, can be used.

PTD—ID (RS) I—1 66 7— 76 2
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One closed and one open contact of the individual control

I~ey are necessary to transmit two—positioned commands of PU. To

request additional ‘information two closed contacts of the individ-

ual request button are necessary.

Let us exami$ the operating principles of’ the MKT—2 assembly .

Information of TI and PS are transriitted without Interruption

and cyclicall~ The cycle consists of 11, 21 or 3]. sub—cycles

(depending on the of the assembly). One of’ the cycles is

designated to synchronize the distributors of receiving and trans-

mitting half—sets. In this sub—cycle the marker signal is trans-

mitted. The remaining sub—cycles form the Information transmitting

channels. To transmit indicating information a special correcting

• code (111, 8) with minimum code spacing , which equals 11, Is used.

• The information part of the code contains eight symbols , which

• 

- 

occupy the orders 1, 2, 3, 5, 6 , 7 , 9 and 11. The remaining six

symbols are verifying symbols, the va1ue~~f which are determined

by the methoc of even—parity check of the individual meanings of (
the information symbols , which are transmitted In fixed positions

in the sub—cycle in agreement with the following equalities :

as.

• In these equalities~~repreeents symbol (0 or 1) of the code

in the i—th order. Each equation contains one verifying symbol,

which, in this case , Is put in dependence on the information

PTD—ID(RS)I—].667—76 3
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symbols.

The code used in the MKT—2 assembly is formed from the group

code (111, 8) by a reversal of all the redundant symbols. This

group code has the following generating matrix.

1 0 0 1 0 0 0 0 0 0 0 1 1 0
0 1 0 1 0 0  0 0 0 0 S 1 S I
0 0 1 1 0 0  0 0 0 0 0 0 1 1

• 0 0 0 0 1 0  0 1 * 0 0 I 1 0
• 

- 0 0 0 0 0 1  0 1 0 0 0 I 0 Io 0 0 0  Ii ~ I I t o  0 U U I I
0 0 0 0 0 0  0 0 1 1  1 0 • 1  1 0
0 0 0 0 5 0  0 0 1 0  0 1 1 1 I

The code formed by a similar method relative to the co—set

of’ the group code exposes all possible errors of’ odd multiplicity,

all ~~c~4?~èd errors, and also 95 .5% of the errors of’ fourth multi—

L plicity and 97.6% of the errors9t~f sixth multiplicity, 97% of

the errors of eighth multiplicity, 97 .6% of the errors of tenth

multiplicity1 and 92% of the errors of twel~th multiplicity. These

data correspond with the data of table 2, where the significances

of the coefficient of the undetectable errors of’ the i—th multi—

plicity are ~educed , which are determined for the codes of several

types, which are useable In the multichannel pulse—code units,

• - according to the

where N1 Is the number of undetected errors of i—th multiplicity ,

Is the number of’ all possible code combinations of n ,

which are distant from the working combination for code space I.

The code, accepted in the unit MKT—2, in agreement with table

2 has very high Indices of error discovery with a relatively small 
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number of redundant symbols. This code possesses an Important

property in relation to the synchronization of the timing oscilla-

tors of the transmitting and receiving half—sets; It guarantees

a minimum of four fronts of pulses, which enter from the transmit—

ting assembly in the course of’ one sub—cycle (in the unit MKT—2

the fronts of the pulses arriving from the communication channel

are used for synchronization). For the majority of operating

code combinations C for example , for 60%) the number of fronts
in one sub—cycle , i.e., for ill oscillatIons, are 6 or 7. Suffi-

ciently frequent transmission of pulses In the communication

channel facilitates conditions of the zynchronization of the

timing oscillators of the half—sets KP and PU [/</land 1151.

During the transmission of telemetrics the information

• symbols of the code are used as the eighth order of the binary -•

• 
code, which assures the coding of 256 discrete levels of remote

measurable parameters. During the transmission of the teleslgnal-

ing on the Information symbols eight two—position signals are

transmitted.

Management Information with telecontrol and request of’

additional information Is transmitted by a code on one set of’

ten by threes with the use of time mode of pulse. The set

TU does notstat all depend on the unit TI-TS, and Is connected

to them only structurally .

The MKT—2 set can operate along standard telegraph channels

apparatus.~~ of secondary multiplexing of communications line wires

and the lines of power transmission and radio channels. A duplexed

channel is necessary for the operation of’ an MKT-2. For models

— - • •
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A0, DO and CO (the remote control unit is excluded) a simplexed

channel Is used. During the transmission of Information of’ TI and

TS an automatic reservation of the communications channel Is

• Included.

The duration of the transmIssion of one command of remote

control or request for additional informCtion consists of’ not

more than 1.2 seconds with a transmission rate of’ the digital
of

information of 110 bauds. The duration~jof one report of telemetry

or telesignal depends on the model of the set and on the ~~~~~~~~~~~~~ 
‘ ..

~
-•

transmission rate of digital information (table 3).

To control object TU at the output termInal of’ the KP closed

and switching contacts of the receivIng relay of’ remote control

are removed. To request additional Invorinatlon at the output

• terminal the closed contasts of the relay of request for addition—

al Information are removed by twos. T)(~

The receiving analog converter of’ each telemetric channel

was intended for the coupling of analog instruments with nominal

- current 5 mA and total resistance of up to 2500 Ohms. The basic I
error of the tele transmission of’ the channel of telemetry of

the set is + 1%.

The reproduction of the reports of the telesignals can be

accomplished on the dispatcher ’s board with both mimic and lIghted

symbols. For the lighted board general receipting of signals

of’ discrepancy Is employed.

In the receiving half—set , depending on the type of’ board ,

It is possible to install the outputw subassemblies for the board,

either with mimic or with lighted symbols1

ii
- 
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Input of information of’ each sub—cycle (channel) In the

computer or into the information processing unittis accomplished

with intermediate memory triggers, which store the eIght—digit

binary code. From the output amplifIer to the Input of the

computer of the data processing anit also the channel number Is

entered (the address).

After a check of’ the received informatton and with the

absence of inhibItIons from the control J~in&ctorI of the operation

of the unit a short—duration signal of the statement of information

is produced , and in the course of several oscillatIons the sIgnal

of permission of readout is produced. In this case the singularity

• of the Input of one or another mag~Itude of’ TI or group of PS

within the 1in~ ts of one sub—cycle is assured.

• In the half—sets of the unI~~~ere are junctions of retrans-

mission of information of TI and TS, which are carried out with

such calculation , so that~~ dividual coupling wires from each

• object of retransmission are not required . The relay of TI Is

assured in coded form. Information from the lower half—set DP

Is put oufr from the eight common lines of bu1C~put of Information

and is entered Into the juM~to&~, of the input In the register

of the upper,,KP. The majority of the logic and functional units

• of the assembly are fulfilled at the base of the comolex “Soektr.”

Half—sets KP and PU consist of one or two cabinets. The

cabinets are made in the form of Individual sections , whIch are

connected by a frame. Each section has two modules , of large and

small dimension. ~~~~~~~~~~~~~~~~~~~~~~~~ up to 20 sub-

modules or elements with solid assembly , a.~cL4ts Qmcy a ( E ’  IS Na~~Q

~~~ 
• 
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- iip ot uP to 10 sub—modules or elements with solid assebbly . The

modules of the unit can be moved out and rotated at an angle of

up to 100 degrees. The output termInals and connectors are located

on the rear wall of the section housIng. Maintenance of the

cabinets is one—sided . The unit is supplied by the necessary

service modules.

H 
_ _  _ _ _ _ _ _ _ _ _

• ~~~~~~ 
2- :~ 3Ha’ssNII I(j , % w~~pl?~0cmo~~IOa~ - -

MKT1
r~~w~~_

*02 Xeii~~~ra 

~.LL~L ~LL : =
• 1Coppe~ usoinmi*~~a1fl4,7) . . • 0 7 0 2 0 1 0 1 0 2 -0 7 0 —

‘~Ctmqa.2’ J I~~ppe~iwioiaiI roz (18.9) . • • 0 0 1 0,5 0 0,7 0 ~~[_ J o .5 
.~~ —~

• 
~~~~~~~~ 
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~ o t~i~Is 
~i:

Table 2. KEY: 1) Unit of telemechanics; 2) Applied code ; 3) Value

of’ In % for mult ipl ici ty of errors ; Il) Hemming exnansion code:

H 5) Correlation code ; 6) Adjacent  set of group code

k 
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M. AI.AZ A $ f II,I1,~~,R f l0,Ii,$S,~ -

4,2 7.7 11.22,1 • 3.1 IS
lID 1,56 1,56 2$

Table 3. KEY : Rate of transmission of’ digital information in

bauds; 2) Duration of transmission of’ reports of TI and TS in
1_s

seconds .. no greater for mod~~~

FTD—I1~ ~S)I—1667—76 9
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • • • • -- -_ ~~~—_ _—~~~ ~~~~ -~~~~~~~~~~~~--~~



UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (Wh.n Dat. £nt.r.d) 

_________________________________

D DP~DT flfl ~~IIM ~JTAfI f l~J D A f ’  READ INSTRUC TION S
• . “ ‘~~~~~“ ‘“-“ ‘~~~~~~~“~~~~~ I~~~~~’ BEF OR E COM PLETING FORM

I. REPORT NUMBER 2. GOVT ACCESSION NO 3. RECIPIENT S CATA LOG NUMBER

FTD—ID (RS ) I— 1667— 76 - _________________________
4. TITLE (~ ,d SubUti.) 5. TYPE OF REPORT & PERIOD COVERED

MtJLTICHANNEL PULSE—CODE TELEMECHANICAL UN~• MKT-2 Translation
6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(.) 0. CONTRACT OR GRANT NUMBER(s)

B. A. Kornilov , V. Z. Ahak , et al.

S. PERFORMING ORGANIZATION NAM E AND ADDRESS 10. PROGRAM ELEMENT. PROJECT . TASK
AREA & WORK UNIT NUMBERS

Foreign Technology Division
Air Force Syste~n’~ Command• U. S. Air Force _______________________

• II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

• November 1972
13. NUMBER OF PAGES

• 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9

13. MONITORiNG AGENCY NAME & AODRESS(iI dillerwi from Control l ing Offic.) IS. SECURITY CLASS. (of Ihi . rsporf)

UNCLASSIFIED
IS.. DECLASSIFICATI OP4/DOWN GRADING

SCHEDULE

16. DISTRIBUTION STATEMENT (of fbi. R.port)

Approved for public release; distribution unlimited .

7. DISTRIBUTION STATEMENT (of A. abatract in fi red in Stock 20. Ii dIfi.r.nt from R.pof l)

ID. SUPPLEMENTARY NOTES

~ 1
10. KEY WORDS (Conflnu. on r•v.r.. .id. if n.c...&y med Id.niify by block nemeb.r)

20. ABST RACT (Conhlnu. on ,•v r.• .id. if n.c.a.my ind id.n U f y  by block numb. ,)

09; 05

• • ~~~~~~ OF ~



— ~. ~~~~~~~~~~ ~~~~~~~~~ 
- • • ~~~~~~~~~~~~~~~~ - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~

—5-

DISTRI BUTION LIST

DISTRIBUTION DIRE CT TO RECIPIENT

ORGANIZATION ~~CR0FI~HE ORGANIZATION MICROFICHE

A205 DMP.TC 1 E053 AF/INAKA 1
A210 DMAAC 2 E017 AF/RDQLR—w 1
B344 DIA/DS_14C 8 E404 AEDC 1

-
• 

C01~3 USAMIIA I E408 AFWL 1
C509 BALLISTIC RES LABS 1 E410 ADTC 1
C5].0 AIR MOBILITY R&D 1 E4 13 ESD 2

LAB/FlO FTD
C513 PICATINNY A~~ENAL 1 CCN 1
C535 AVIATION SYS COMD 1 ETID 3
C557 USAIIC 1 NIA/PHS 1
C59]. FSTC 5 NICD 5
c619 MIA REDSTONE 1
D008 NISC 1
H 300 USAICE ( USAREUB) 1
P005 ERDA 2
P055 CIA/CBS/ADD/SD 1

-

• NAVORDSTA (50W 1
NAVWPNSCEN (Code 12].) 1
NASA/KSI 3.
51~1~ IES/RDPO 1
AFIT/LD 1

F TD—ID( R8 )I—1667—76

S ~~~~~~~ —— —— ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

_——•—~~~~~~~ ~
• ••— 

- •


