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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration
A a A a A , a P p p p R , r
6 5 ~ B, b C c C c S, s
B e  B • V, v T i  T m  T, t
r r  r a G ,g Y y  y 

~ 
U , u

p D, d F, f
E e  E s  Ye , ye; E, e* X x  X x  Kh , kh
}i~ .W ~ Zh, zh U, U. U q Ts, ts
3~~ 3 ,  Z, z Ch , ch
M w  K M  1, 1 W w  Sh, sh

R D Y , y U, u.~ 111 aq Shch , shch

H K K x K, k b ~ b

.11 ii ii a L, 1 Y, y

N M  M, m 6

H H  H N  N, n 3a  9 ,  E, e

D o  O s  0, 0 hJ~~ Yu ,yu
f l r i  I l K  P,p  A R  I i  Ya,ya

*~~~ initially , after vowels , and after ~~~ , ~; e elsewhere .When written as ~ in Russian , transliterate as ye or ~~~.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian English

sin .3in sh slnh arc sh sinhi
cos cos ch cosh arc ch cosh
tg tan th tarih arc th tanh_1
ctg cot cth coth arc cth coth_1
sec sec sch sech arc sch sech
cosec csc csch csch arc each csch

Russian English

rot curl
lg log
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H Page 2~.

Ibe cosposition of equipaent ceans £SHP , their

tacti*o—technoloqical chara cterist ic s to high degree lepead on a

se~rie s of a.bient conditions and requirenants.

1. Location ~if ob jects of contr ol aad direction relative to

TsPU. It is possible to isolate three fares of locati3n of the

ob jects:

with the con:eattated location of the par ameters; to sisilar by

obj ects they are related the chenical an3 petrqcheaical techi~ological

installatiops Qn which the sensors of the oontroliedfi nspected

Faramete rs are separated frc. TsPU up to dist ances to 300 . and is

pereissible the ta letrans.ission of their signals~

with the con: entcate d location of the parseeters, but the

territoria l sep arated objects, distant beki$ IsPU at distance s fro.

300 a to 5 ka p in this case it is ex pedient and econos ically

pr ofitable eb. app licatioe/use of telesech-aqica l tr ans .ission aedia

of inforaa tioq;

- II I II~
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with the aize d locat ion of the paraseters wit h wh ich occur bo th

of the condit ions indicated ; in this case the cyst.. of asans .ust

ensure bot h the rq aote and tele.ecbanical tiansaission of

in! or ation.

2. Necessary hig h spee d and connected iitb it application/use of

di ffesent •ethods of .odulatioq of sensor signals duri ng

tsleaechanica.1. trnnsiission.

3. Degree of co.plexity of algorithe s, realized in sy ste.

(algor itha qf supervisory cont ici of autocate d or auto.&tic

operationa l contro l) .

~~. Re quire aen t for authenticity of inferuation. &n increase in

the degree of the authentic ity Cf trans.ission and to inton ation

pr ocessing is rea:hed both because of its redundancy and because of

the object of technical equipeent by the contr ol devices and

correction. The authenticit y of the transaissian of information

depends substantially on the quality of th~ utilized :o..mnication

channels . The uses of the chosen physical pair in tele ph one cable to

a considerable degree decrease the -aut~enticit! of tra nsmission in

ceaparison with that case when transmission is realized along the

_ _  ±1~~:1~, _ _  _ _
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specially laid communicatio n chann els.

The effect of these conditions for the structur es of ASUPP can

be traced during the equipment realizatioa a! the automate d systems

Cf control of the type Rcascade/st age 11L~~~,4SKf9VJ,

Page 25.

During the creation of these systems o~e var or anot her, were

conducted t~ e idea s of an increase in the degree of raliabi] .ity and

effectiveness of the functioning of ASUPP , after con f3rmiag to the

technica l capabilities of the entering it equipment .

The struc t ure of A SUPP , in whic h is used teleinf3rmationa l

sy stem TIS— 1 with TsVM [digita l computer ] “Ural— liB”, is given in

Pig. $[l. *, 5]. the information—carrying system TIS- 1 includes 12

decks of the transceiver eq uipment for th. type BTTSP 1,11K . On the

controlled/inspected point/items in the ships ~of pla nt to

subassemblies NP, are connected the sensors of the analog paramete rs

Yes whose signals for transmission are mod ulated with the aid of

time—pulse converters TIP, the a~~ rs of the discrete signals of the

state of technolog ical •qui pme t 110 a;d the  sensors f information

ii the dig ital for. DTsI, ccnnectsd throug h the coamutator of sensors

ND. The inatructioqs of the remote controL UK are put out by the

I

. _ _ _  
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paral&el binary—coded decimal code from the trigger register of

subassembl y KP of BTTSP 1/1K, while the instructions of remote

cont rol ‘N — f rom the contacts of re lay.

~~~~~~~~

Fig. $. st reoture of A3UPp with teleintormatioqal syst em TI S— 1 and

Ts1~ ‘Ura l— lia” .

Net : (1). Producti on (shop of the i—th ) . ~~~ Prom. (3).

Communicatign 1 m m .  ( 4 ) .  Recording . ( 5) .  Address. ( 6 ) .  Code .

_  _ _

_ _ _ _ _ _ _ _ _ _ _  _ _ _  —-~~ --~~~~~~
- - --~~- - - - ---—--- - --
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P4~~S 27.
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.

P~.g. ê. Strecture of ASUPP with t.l.inf ccmat iopal system “Akk o rd” and

T~ VN “ Potent ~ial”.

Key : ~ 1). Productions (shop of the i—th) . (2) . from. (3) . Address.

(4) . Code. (5) . Recording .

L I
I — - - .-— - -— - -  —
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is yr .

Key: ~~1). Productions (sbep of t~ e i—tb) . (2) . fro.. (3) . Prod ucti on

inforsation with te] .etransaission. (4) . Address. (5) . Infor .a t ion .

(6) . R.cor dtng . 
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I he cc~ verter ’ of alternat ing current 1qto the sta ndardized

signal of a direct current of the type V~1-14 consists of current

transformer to input of which is fed alter~ atiz~g current with nominal

value Sa, rectifying bridge and F— section filter. The

applicatio;/use of current tr ansformer provides a small de pendence of

co~vetsion factor on the resistance/res istor of the load (secondary

circuit of t ransforme r works LR the copditLcns./~ode of the forced

current) . The adju stment Cf cotveraion factor (dur in g it is

individual. adjustm ent) within limits of ±20./0 through every O.So/o,

is realized by coming from the opposite directi or concoriant  start
‘ consecutively with the fundamental  for a secon d tim e wind ing  of four

supplement al vindings.

__________________________ 
_ _ _ _ _ _ _ _ _ _ _ _ _  - •  —
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Power con vert er of electrical energy of a l ternat ing :urr ent  of

the ty pe SVP4—2. The operating principle of this converter consists

in the use of a mul t ip l ie r , instituted on a change in the duty factor

of periodi c momentum/ impulse/pulse s, proportional to ~ne cofactor

(c erré~ t strength in the contrclled/inspectsd circuit) • and the

ampli t ud e of these pulses, proportional to the second cofactor

(voltage in the controlled/inspected circuit)L1. 16). Input values

for a conver ter are alter na tin g curren t, obtained from current

transforme r an d al te rna t ing  voltage, obtained from voltage

t ransformer of power c ircuits. By plant “Elektropul’t” (Leningrad)

are released two t ypes of the converters: SVPA— 2 and SVPR—2 . The

first  of them serves fcr  the t ransformat ion of active, and the second

— the reactive pow er of one circuits of triphase alter na ting power

current .

— SS1 a ,- 
— ;•~~___=fl_ _. . . __ _  - •___ _••____ __ _� ___ - 
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Key: (1) . Pundamen tal techn ica l character~i stics. (2) . In put voltage

signal of alternat ing current , V. (3) . In p u t  signa l of ~1ternating

current , f~
. (4) . O u tp u t  signal of direct cur ren t, m A.  (5) .

Puqdaaental error, ,t..(6) . Transi t  ti me , s. (7) . Pulsati n of ou tput

sigual,~ ,(8). Opera t ing r ange  of sur roun d ing  airs ~~~~~
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Chepter Four .

TRANS $ISSIOIJ MEDIA OF IN FOR M ATIO N .

8’. Basic concepts.

ey mean s for the transmission of information, are underst ood the

devices (including the couunicatiop channels) , with the  aid of wh ich

is rea lize d its transfer fnom places of origin to users. Depending on

the method of obta ining and the selected carrier of data of the

device of transmission, t h e y  can be hydrau l i c  cues, pn eumatic  ones

and electrical ones.

Devices the h ydraulic and pne umatic die to the limited

possibilit y trans. issicns of signa ls te large distance s without

essential errors are applied in essence in , the systems of loca l

au tomation and regulation (A SUI P ( automated system of technologica l

process control )) .

The device s in  which as the  data carrier are util ized electrical

signals, are subdivided into the transmission systems of near and 

- 
-~~~ •—-——-—-—-— —-• —  —

- ----
~-—— -‘~~- -- - -  -.- - — -- .- - - ---
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long—range. In the systems of near operation the parameter of signal

is either the strength of the current or voltage (continuous

measurement), or of presence (transmission of value 1) or absence

(transmission 0) of el ectrical signal (disciete report /communication)

in the commuflicati on line. The trausm3srio ; of value 1 and 0 can be

carried out also by the current pu lses or vcltage of lifferent

polar4ty . fle inf ~ raation—carr ying system s of the near operation

scmetime s in the l i terature are called remqte . For eac h channel of

measurement in suc h systems, is re quired the two—wire circ uit of

communications, wh ile for the transmission of discrete

report/communication — one conductor to digit 1 or 0 and one

condu4tor common/general/total. Ira the devices of near operation

(remote) the transmission of information is carried out by those

electrical signals which are obtained on output terminals of its

sources.

Page $6.

As an example of this system of near operation, it is possible

to give the informatioqal  system, whic h transmits on t wo—conductor

li ne the i~ staataneous values of the parameter from sensor with the

st andardized electricail signal of direct cIrreI $ Such sensors are

designed for the l oad to 2 kiloohm , from wh i ch the part can fal l  on

- - the commun ication line, a~d other — for  pa y load. 
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for purpose 3f the realization of the transmission of

intormatioq to large d istances with the use of one communication

channels fo r  many report/communications, *-r q applied the

telemechanical systems in w hich the electrical sensor signals are

converted ipto other electrical signals, convenient for transmission,

and also is carrie d out the distributiqn of these signals according

t~ the gromps of the report/communications in the specific sequence.

The distribution of transmission med,ia to the systems of near

and long—range, generally speaking, coqditionally, since in certain

cases is technical ly enpedient the application/use of telemechanical

systems for the transmission of information to very insignificant

d~ .~taaces, for eza aple for coqtrol and direction of underwater

objects, os the ot her hand , the most techqical possibl e solution of

th. transmission qf the values of one— two parameters for the d istance

of 10-20 k m  withou t the transformation of the sensor sig nals.

The a pplication/use of oi~e or the ot tiel method of tra nsmi ssion

• is determiied by economic advisabi lit y under  the con ditio; of

pr oviding for the preset accuracy and a mtbentioity of th. transmitted

- 
- in~ormatiom , and a lso the necessar y high spee d and rel iability of

eqtuipment.

L - ~~~~~~~~~~~~~~~~~~~~~~
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for the territorial seperated object s of the production when

~~stances from the sources of i r forma tion to control post exceed 0.S

km , becomes ad visa ble and eco4o.ically adveqt ageous the

application/use of means with the telemecha~ical m.t h d of

transmissi on . In this case the sources and the receivers of

ia-formatio n are banked and their output a~ d input  cir:uits are

connec ted to the common/general/total receiving—transm i t t ing

telemechanical sys tem.

The teleaechanical systems of the transmission of information

are intended to f u l f i l l  the following functions:  remote control (TU),

remote con trol (TR)- , telesignalization (TS) and telemetry (TI) .

Devices TU , T1$ in the general case tra~ sm bt director informat ion .

Bage Si. - -

These devices make it possible in comparisqq with rem z te connections

to reduce the lumber of connections, tq maki it consilerably less

than a number of transmitted instructions via the øeni operation of

special (coded) signals. Devices TS and !I tralsmit indication

iitormatio; abo ut the statq of the coatrol lid/knsp.ct.d ob jects and

continuous series of the values of the technological par ameters. In
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the piod uc.d by industry telemechanical systems they are usually

combined entire or part of the functiops pointed out above .

The controlle d/inspected phys ical guaptities which must be

transmitte d to dis tance , ar, either the c.~tinmously changing

parameters or d iscrete (for example , ob ject is included or switched

of f) . the cont inu usl y changing parameters quantiz e, i.e., th ey

repr esent analog quantity by a finite ~uaber of sol vel val ues

(levels) distant f rom each other for finite intervals. For the

transmissi on of these levels in teleaechanica l systems, are applied

analog and discret e signals.

~n the case of use for the transmissioi of the informat ion of

ana log signal, its parameter is the si;gle— valued cont inuous f unction

of the controlled/inspected value. To such signals pertain mainly the

signals, mod ulatei on t ime/temporary (ShI N and FIN), on amplitude

(AN) and on fr eque ncy (ChM) parameters..

Biting use for the transmission of tke informatina of discrete

signals, form/shape the groups of pulses, qhich are dist inguished by

any sign/criter ion (parameter of modulatiop), for example on

amplit ude, iem gth, etch The group of palse;, oomprisel into the

specitic combination, is called the code. Each code combination is

the numerical v alu e of the control led/inspected quanti ty .

— - - ~~~~~~~~~
—--

~~ 
- -

~~~~--—-
~~~~~~~~~

-— - - - ——-
~~~~~

— --— _-_-_ - - -~~ - -~ - ~~~~~~~~~~-
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£pplication/use ii telem.chanical system for the transmissioi of

th. information of one or the other signals is caused by the preset

aCcuracy and reliability. Fqr providing these assigned magnitudes,

the vital importan ce has a selection of device of communication. The

selection of coupler is determined , of course, by the f i rs t  of all

necessary ;m~~er of channels, directiops, a dista nce between the

point/items of reception and transmission, the possibi lity of using

the ex isting communication lines, etc. But in this case accuracy and

reliability of the traqsmissio n of inf ormation mus t be co;sidered

fitst of all.

Page ~8.

thus, for instance, for the transmissisn -of informat ion to very

large distances, where are possible substantia l change s in the

parameters of the comm mn icatiol line and the  operation of powerful

disturbances, ar e applied, as a rule, code— pulse syste ms of

telemecbanics as most *oise—proof.

In telenechan ical systems, they are intended for the

transmission of information within limits ~f the ind ustria l

enterprises where as the communication channel usually is utilized

-• —- ~~~~~~~~~~~~~ —~~~•~~—
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wire pair , in esss~nce for tran smission, are  applied the analog

modulated signals.

Tepending on the method of the distribitian of the cell/elements

of sig pa l accepted are dist ing uished the t~ lem~chanLca l systems with

time/temporary and frequency d istribution , the time sh ar in g of

signals is realize d by means of the simultapeossly cha nged over

d istributons on the point/item of transmission and the point/item of

the recept ion of infor mation. The syackro~ iaation of distributors can

be cyCle-b~—cyc le and step- by— step. In the first case of synchropulse

from one point/ite m to another , is sent once io the cycle of the work

of distribmtor, the secondly — on each cycle/stroke of distributor .

miring the frequency distribution of the cell/elements of signal, its

each cell/element is transmitted by the strictly fixed/recorded

frequency. -

9., Transmission me dia of information far tI~g systems )f the

sepervisory  oontr~l of prod uction.

Tb. first stage of the introduction of central control in power

engin6er in g., in the field qf trans portation and industrial

enterp rises before the appe ara;ce of cqmpu ters was tb.ir dispatcher

s!stem. In coqpect ion ~ith this were devslqp/ptoc.ss.1 the

transaissiop medi& of information with the aid of which by am

- •  
- 

-- -— -
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operator (dispatcher) gere realized the coptrol and di rection of

production processes at a distance.

Wide acceptance received the telemecha~ical systems of the

transmission of i~formaticn for the centralized dispatcher control

and direction in powe r systems , in electrical equippin g of the

electrified railroads, and also for a supervisory control of energy—

and by the water supply  i;d ustrial enterprises.

Pa ge 89.

lot the super visory control of th~ objects of the powering of

industrial enterprises, successfully were applied the telemechanical

sy stems, the transmission s of information qf tJ!e type TRT— 53 , EST,

UTN , VT B—3 , develo ped for control and directio; ot the copcentrated

q~j.cts of power systems (1. 18].

Imidirectiona l device tRT—53 inte;d.d for a work with the mimic

diagra ms of th. dispatch boards of any typqs allow/assumes the signal

reproduction according to the schematic of •dark~ or ‘lights panel .

Device is performed in four modifications b~ t~e volmae of the

information : TU - from 15 to 39 ob jects, ti — to 9 objecte, the call

of t.Iemetrp (VTI) — from 7 to 1* paras.t.rs a-pd TS — fros 21 to 7

ob j ects of signaling.
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Wevices of the type UTY— 3 are carried out on nonc on tact

ce~ll/aLements and are intended for the same target/p ur poses, as

VRT—5$ . Devices are relEased in three modifications on the layout of

the cpmaun ication lines:

UTB—3 — unidirectional (ope PU and one KP) .

ITB—3 r — has one -PU , also, from tw o to four ~P, con nected with

PAl by the radial channels of ccmmunicatio i~s. 
-

ITB—3tr — has one PU. also, from two to fqur KP, connected with

~u by the tra~sit conmunication ch annel . The total capac itance of

equipment PIJ:’rS — 80 capacities and 20 instructions of the call of

the telemetry of t he  aqalog parameters (YT I) for their transmi ssion

on the individual line of communicatiops.

the nonconta:t devices of transmission TU — ?S of type RST— 1 and

of RSI—2 are also intended for the supervisory control of the

colcentrated objec ts of industrial enterprises and are manufac t ured

in two modifications, the first — on 20 ?S and 16 TU (flI) and the

second — o; ~&6 TS and ~I2 TU (VT!). 
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the equip m ent for transmission of type  Tt1~~ 1 is related to the

alass of the combined devices, which ensure the duplex transmi ssion

~f d scret e information with the d istributive method f selection and

amplit-ide pulse sign/criterion. Device has block s t ructure  and is

released iq 12 modifications by capacity &ad accordinj to functions:

TU — to 33 objects , TS — from 1~ to 42 objects, YTN — to 24

parameters.

Subsegue.itly won acceptance the nqncontact duplex dev ices of the

transmission of inforaatio~ TU — TS of the general—pur pose

designation/purpose of the type BTTsP 1/1, BTT sP 1/1 K, BflsP 1/10. In

F these device s is utilized the d istributiv e met hod ot selection by

transmission on the lii~e of consunication of the current  p ulses of

d~itferent polarity..

Page 10.

Instructions of TU can be utilized for the con qection of the sensors

of the analog para meters to the individua l. line of com munications

(St!)-. Device BTTsP 1/1 is released in three modifications by the

volumes of the tra nsmitted informa tion: BTTzP 1//~ is des igned for the

transmission of eight instructions TU — TO — YTO and ten signals TS-,

8~tsP 1/0—18 of instructions TU — TB — YTI and 20 sign als TS, BTTsP

-

- 

- -
~~~~~~~~~~~

—
~~~~~~

— - - - —  --_—-~~—~-
— ~~~~~~
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1,/I) 58 instr uct ions of TU — TO — VTI anid 60 signals ?S. The

sj nchronizatio; of the distributors of su l,assesblies PU and KP is

carr ild out i~ om t he  grid/network of ccmiercial frequ e nc y. In a

device of the type BTTsP 1/1K , the synchroqization of distributors PU

and ~p is realized from autonomous cadence generators, thanks to

wh ich it cap work w ith the telemeter ing au l tichannel tine—pulse

attachment of the type flVT, which provides traqsmission al ong the

commas channel of communication of several analog par~met?rs. Devices

8T~ sP 1/1 and BTTs P 1/ 1K unidirect ional.

Device BTTsPU 1/10 is intended for dispatcher control of ten

concentrated obj ects of industr ial  enterprises along the  commo n

channels of commun ication of arbitrary layout.

Por th e  super v isory control of the objects, distributed over

la rge a rea s, are utilized the telemechanical systems of transmission

wi th  the  frequency and frequency— distr ibu ~ti-ve meth od Df the  select ion

the type BChST— 1/16, TCh B— 6 1 , etc. The device of t rans mi ssion

1t) - 15 -of the t ype BChS T— 1/ 16 is utilized for control of the

distri bute d ob ject s (petroleum and artesian holes, pum ping plants,

et~~.). The deck of device includes comeon/ganeral/tota l eg uipment PU ,

also, to 16 KP. The communication chani~els can be radial ones and

those branched (dandritic). BChST— 1/16 provides the fia luillment of

the following func tions: remote control by two—positbu ob jects,

- -



--
~

—-
~

-—-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -~~ - -~~~~~~~~~~~~~~~~ --— --—---- -~~~ -- -

DOC = 78206 1Q 1 P&GE 21

inolud in g the transmission of the continuou ~ iqstruc tioa s of remote

control, the tvans mission of single—positioq iqstructi on ( telephone

call, demand of s ignal ing) , of automatic signaling of s ta te  or

position of the controlled/ inspected object.

0 device of t h e  type T ChR—6 1 is intended for  control .  of the

distribute d object s of the i r r igat ional instaLlations,

arrange/located al ong the branched line, or the objects  of those

d~ strj bute d by area (petroleum— and gas in d ustry, etc.).

Page 71.

The collectio n of the product ion—statist ical  in f3r aa t ion  if

nece ssary for its processin g in th e perio ds, which approac h real

tine, can be reali zed by telemecha nica l systems of ~1ata transmission,

such as, fc r  insta nce, device of the t y pe  811, APD , the  ensur ing

t ransm ission alpha numeric  in format ion  fr3 m punched tap e to punched

tape on the swi tch ed circ uits of in— p la nt ATS .

øesides the telemechanica l transnissioi~ media of in forma tion in

the sys tem s of dispatcher con trol and direction, are applied also the

devices of the selector and loud speaker coqnection and device of

industrial tele vision. 

- -- -  _ _ _ _ _ _ _ _ _
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For control/c heck ing and industr ial  contool (in ~sseace

contrgl/checking and  temperature control) of aggregate/units  and

sectio4s and the shops of industr ial  e n t e r p r ises are appl ied  the

machines of the cantral ized control and direction (NTs K(J). The

machines of the c3 ntralized control/ checking are per forned wit h wired

program and limited n u m b e r  of funct ions, whi ch  correspond to Lhe

spec ia l re quire ments  of this section of production.

For an exai~ple Fig. 10 gives the structural schem e of the used

in system supervis ory control of the telenechanical system of the

transmission of re port/comm unicat ion s of t he  discrete signals: the

instructions of re mote control of prodizctioz, plants TLJ , t h e

ia~ trgctiops of remote coptr ol  TB and of in st ruc t ion s  of t he  call of

the te lemetry  VII. 
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L~ ________

‘~ ~~ ~
jj

(i) 

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

~~~~~~~~~

________ — ~~~~~~~~ 
‘.szJ. 6 L

~~
Fig. 20. Structura l scheme of telemeckanical system.

(1). Object of control and direction. (2) • from sensors of

two—posi ti on signals.  (3) . Instruct ions.  ~ 1l) . -Pine of connection.

(5-)- . Gonsole dispa tcher. (6). signaling on panel. (7). Communication

line. (8) . Fro m sensors of analog para meters. (9) . M e a s u r e m e n t s.  -
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Page 72.

The call of t he  n ecessary telemetry is carried oit  w i t h  the  aid

of commutating by the relay KR , by which the communica t io n  l ine is

connected to outpu t of one of the sensors vit h the elect rical

coptinuous signal of d irect current  or the pulse s ignals  of direct

current, which  are changed in freq uency. In the f i r s t  case at the

output of the lin e of communicat ion is connected moving-coi l

in strument , and t h e  secondl y — f requency meter.  I a s t r a c t io ns  ru , TR

and YTI are transu itted f r o m  console operator — dispatcher with the

aid of gates , knob /buttons, etc.

Discrete sigaals from the ob jects of signaling in subassembly  PU

are memorized in t h e  cycle of run (if eguipnent/devi ca of cyclic

operation) or to the  onset of the new state of the obje cts of

signaling (during sporadic transmission). Nenory elements

(flip—flops, relay s with blocking) switch on the paneL of the

dispatcher of the tube of signaling, usua l ly  built in in to  the

cell/eleme nts of m nemonic device, vhicji reflect the s t a t e  of t he

objects of signaling.
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W ith the aid of this equipment/device the dispatcher can: to

coqtrol production plants at a distance;

t o monitor the  fu l f i l lmen t  of the transmitted to th ei

instruction;

to monitor occurring for any reasons cutoffs or switcaings of

production plants;

to monitor on call the value of the measured parameter at the rate of

technological proc ess ;

to control control led param eter, after co;necting vita the aid of VTI

instrument to the sensor of this  parameter.

10. Transmission iedia of information for the automated control

systems of continu ous production.

The developm e nt of the automated control systems of con t inuou s

production processes with the application/use of digital  computers

advanced a series of substa ntially new requirements fo r  t h e

transeission media of information the mai n things from which  consist

L in followi ng : 

~~~~~~
--

~~~~~~~~~~~~~~~
—-_
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transmission considerably greater than  during supervisory

control, information flows both by the capacity and in the  number of

fmqctions;

the automatic without intermediate carriers loadin; according to

the specific program of the required quantity and forms of

information into l’sV M ;

the automatic according to program or on demand in p u t  of the

necessary quanti ty and forms of informat ion into equ ipmen t /dev ices of

processing and representation to its dispatcher;

transmission to the controlled/inspected point/ i teas  of the

controlling interactions of recommended r svn .

Page 73.

To acco.plisa of the enumerated requirements with the aid of

eq.ipment/devices of the transmission of information, usel for a

supervisory contro l, is not impossible. The con ditiona of the

transmission of informati on, output circuits in such

eq.ipment~devices are adapted for the care of a ian-di spatcher whom

assigns, within the limits of their informational posmibilities and

st ore~ adding up situations in prod uction, necessary pro grammed work.

_ _

L -
~~~~~~~~~ 

- - - - - - —— - 
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Thus, was determined the need for the development of composite

multifunctional equipment/device of the transmission of i n f o r m a t i o n ,

which on specific algorithm to program coul d satisfy all requirements

enumer ated above. This equipment/device, besides programmed part,

must contain the aecessar y converters for input of inf o r m a t i o n  into

the form accepted in equipment/devices of processing and

representation to its dispa tcher.

Is developed at present a series of the  composite m u l t i — f u n c t i o n

equipment/devices, capable of realizing the exchange of analog and

discrete information between the objects of production , the

dispatcher and the computer according to the necessary p r o g r a m s  in

conditions of indu strial enterprise 
- 

[19—21]. Is given below the

d.scrliption of the developed in the TsNIIKA equipment/device of the

transmission of in formation for ASUPP of the type “ca;cade/stage”, in

which are most fully reflected the special feature/peculiarities of

eq.ipment/devices of this class.

GNNERAL PRINCIPLES OF IHE CONSTRUCTION OF E~ UIPfl ENT

As was mentioned in ehapter 1, the special feature/peculiarities

of informa tioqal flows into ASUPP and considerations by the

realization of maximally possible functional independence (for an

iqcrease in the informational reliability) defined the advisability
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of the functi.nin; of equipment/device of the trans.issioa of

in formatio n as the complex of two subsystems: the subs yste. of the

transmission of the signals of analog and discrete indication

informatio n and si gnals of steering commands of two-p sition objects

(first subsystem) and the subsystem of the transmission of

iqforaation in digita l form (second subsystem).

Page 74.

Each subsystem works accord ing to autonomous program with the use of

a method of separa t ion of signals in time with the nil  of the

simultaneo usly cha nged over d istributors. Synchronizat ion of

distributors it is carried out by send operation with P11 on KP of the

timing momentum/impulse/pulses by the length of 1 is. Real ized t hus

cycle—by—cycle synchronizat ion is more reliable during the use of

s~atem lines of communica tion of small extent , than th e  complex

method of synchron ization on cycles.

The transmission of the values of the analog parameters by th -~

first subs ystem is carried out also as in system t19. 201, by

short—term signals with the puls.— positio; modulation with

simultaneous modulation in th. length of reference pulses for the

tr ansmissi on of di screte information (si naling) . This method makes

it possible coasilerably to Simplify and to decrease t he  capac i ty  of

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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- equipment on EP is comparison wit h the systems in w h ich is applied
- 

the code—pulse method of modulation with approximately equal high

- 
speed. The cycle/strokes of distributor ~P are out of phase relative

- 

to the cycle/strokes of d istributor PU on 14 ms. Thus , the tine of 
—

- 
each cyc le/stroke of distributor is divided into two parts less of

- which it is utilized for the transmission of t~e timin g

momentum/impulse/pulse and control signal of the two—position object,

- 
and la rge — for the transmission of the ~signal of discrete

informatio n and the instantaneous value of the analog parameter with

the pulse— position or frequency modulatioi. The deviation of

modulation of signal through length is located in limits of 5-1~ as,

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ the t ime v=5 reflects the conditional of

zero measurements t22).

- 
Frequency sig nals are transmitted by the decks whose length is

- - eqsal to 20 is.

- In the second subsystem the transmission of i n f o r m at i o n  occurs
- 

bl the consecutive send operations of cod e command and ind ica t ion

report/communications.

The selection of the repetition f req ne ncy of cl oc k pulses of the

- 
d istributors of the first and second subsystems and tisir phase shift

is determined by the  method of the transmission of the values of the

______  _ 
~~~~~~~ --—  _
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analog parameters and by the length of the signals, transm itted by

the communication line which are characterized by th e  fo l l owing

values:
‘I

Clock momentu m/impulse/pulses for sw itching of d is t r ibutors  KP -

i ns.

Nomentu m/ imp3 lse/pulse of start of work of dis tr ibutors  ~P - 7

is.

N omentum/ impu lse/pulse of director information — 3 as.

Puls.~~labelsN of the pulse-position telemetry and the

momentum/impulse/pulses of indication information in li~ital form - 1

is.

Pulses of signals of the state of equipment by 3 — as.

So, for the f irst subsystem the repetition f requency  of clock

momentum/ impu lse/pulses is selected as being equal to 140 lIz with the

period of cycle/stroke, equal to 25 is f rom which 4 is ar e ut i l ized

for transmission of the timing momentum/impulse/pulse and signal of

instruction, but 21 is — for the transmission of the signa ls of

aqalog telemetry (TIA) with the pulse—position and frequency

_______ __________

— ---i-- — ~----—------- ~ - .—-~.-
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modulation also of signals TS.

For the second subsystem is selected the higher repetition

frequency of clock momentum/i.pulse/pulsss, equal to 160 lIz w i t h  t h e

period of one cycL e/strokes 6.25 ms from w hich 4 ms are used for

transmission of the timing mom.ntu./impulso/pulse and signal of the

digit of code instruction, but 2.25 as — for the transmission of t h e

bit of th. digital code of indication information. The cycle of work

of distributor PU of the first subsystem consists of 33 cycle/s t rokes

fr.m which 12 are utilized for the transmission of official

information and 21 for transmission TU, ?S, TIA (with FIM and Ch!I),

while the cycle of the work of distributor PU of the secoa d subsystem

— of 32 cycle/strokes.

The d istributors of the first subsystem of the transmission of

information work with the repetition freqeency of timi ng

momentum/impulse/pulses 160 and 140 Hz. At frequency 150 Hz, are

transmitted the signals of official information, while at frequency

40 Hz , — signals of steering commands of two-posit ion objects and

signals of the vaLues of analog and discrete indicati2 g information.

Per cycle of work of distributor PU of tks first subsystem the

distributor of the second subsystem, it makee accurately three

cycles, wh ich assires their symchronization in the joint peration of

tw• subsystems.

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_
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Figure h a  depicts the distribution ~f the sequence of the clock

momentum/impulse/p ulses of the distributor of the f i r s t subsystem on

zones. In zone I (C1, C2 and 1) is transmitted the off icia l start

comm and of the wor k of distributor KR.

Page 76.

In zone II on KP, is transmitted the assignie nt for  connec t ion for

transmission of one of the three g roups of the analog p ar a m e t e r s  and

discrete signals, while in zone VII with KP , enter the  s ignals  of the

execution of this assignment. In zone III (cycle/strotes 4 and 5) is

transmitted the signal of the character of process/oparstion of TtJ ,

in zone IV, — number of the object of control, while in zone V, — a

signal for execution of com mand. In zone I (27th cycle/stroke of

distributor KR) is transmitted on PU signal — N rec.j pL N , c o n f i r m a t o r y

is corr•ct instruc t ion part of cyc le. On t h e  cycle/strokes of

d istributor IP of zones VIII and II , are transmitted the values of

th. analog parameters and discrete signals of the state of the

objects of signaling. S•veral cycl./strokss in the cycle of

distributor U or all cycle/strokes in one of the three cycles can be

used for the transmission of signals from sensors wits frequency

output signal (23, 24 and 25- 1 cycle/strokes). In zones VL and IT,

_ _ _ _ _ _  _ _ _ _ _  A
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are transm itted official signals for the inlepection of the work of

distributors PU and K?. On one and the same cycle/strokes of zones

VII an~d of II d ist r ibutor, can be transmitted three grou ps of 21

values of the analog parameters and three groups of signals from the

objects of signali ngs on 22 TS in each.

The attachmen t of the cycle/strokes of distributors for the

transmission of signals from sensors with current-operated and

frequency output is carried out by both the whole gro~ps and parts in

one of the groups. The objects of control o~ each KP are rig illy

fixed to the appropriate cycle/strokes of distributors and therefore

TV they can be transmitted with any group of the analo g parameters.

The transmission of information in dig i ta l  form is ca r r i ed  out

with the aid of distributors of second subsystem, that work with

clock frequency ié,0 Hz. Ind ication and director information is

transmitted in the different cycles of the work of distributors.

Figure h ib  shows three cycles of the work with distributors Pt! and KP

of the sec ond subsystem. In the first cycle is shown t he  t r ansmiss ion

of in d icat ion informat ion iD digital form (TT5I), in t h e  second cycle

— the director information of code remote control (TU). In zone I,

are transmitted command pulses of the beginning of the wor k of

distributor U of the second subsystem; in zone LI -

signal_N sign/critarion N, according to which is carried out the

II_ -- - - - - -~~ ~~—
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reconstruc tion of logic circuits K? to tr ansmission of tTsI or method

THI, while in zone III with K? on PU , is transmit ted the  conf i rmat ion

of the execution of this process/operation. In zone I!, is

transmitted the word TTsI; into V — signal of last/latter sensor in

ttie progra m of the datum K?, into TI — signal, which supp lemen t s  a

guantiit y of signals in send operation to odd number ; in zones VII and

VIII, are transmitted the signals, which confirm the synchronous

working of distributors.
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Page 77.

II
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Fig. 11. Diagram of distr ibution into zones of cycle/strokes of

distributors.

Key: (1) . as.

Page 78.

The transmission of the instructions of code remote control is

carried out with the application/use of informational feedback , i.e.,

the instruction code, transmitted from PU in zone IX, completely it

is relayed from IP in zone I of the same cycle of distribt~tors. In

-d

_ _ _ _  --- - - - - -  - - - - -  - -~ -— 
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zone XI with PU on U, is transmitted the signal of r e so l u t i o n  for

execution of command.

commo n/general/total assemblies of both of subsystems they are:

clock pulse genera tor, linear units and lines of comm u nication .

Transmission and p aliminary information processing by the first

subsystem is carried out cyclically according to predetermined

program; the secon d subsystem works in single cycles on demands from

Ts-V N or on orders to the transmission of code ins t ruc t ions .  On demand

of T5VN to the transmission of digital indication information , the

secondi subsystem, running i~s program, can work with ill .  t (P

furthermore, with which at the given instant works the first

subsystem. In this case the second subsystcm passes i~tto the

conditions/mod e of waiting to the release by the first subsyst~~m of

required by it directions. Within the second subsystea first of all.

is transmitted indicat ion infor.ation. Thus , t he excha nge of

information with each single KP is carried out on the following fixed

order:

1) the transmission of indication analog, discrete i~iformation

and instructions of TU;

2) the transmission of indication information in digital form ;
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3) the transiission of the director information of remote

coitrol.

Programmed—address units of subsystems (PAR 1 and PAB ?) realize

control of th. work of equipment/devices on K?, they will agree and

syqchronize all equipmen t/devices, enteri n g the i n f o r m a t ional  par t of

ASUPP, than they p rovide fulfillment of programs of the exchange of

information. Figure 12 depicts the structural scheme f PP~B 0~ the

first and second subsystems. The cosmon/~eneral/total for both of

subsystems generators GTI1 and GTI 2 creat e clock

mome n tum/ impulse/p ulses by frequency 1 600 Hz which after the

frequency dividers DCh 1 and DCh2 (1/10) ente r  the i n pit  of gates K 1

a-nd Ka. These gates with help of timer R~ pvovide the start of spare

genera tor. Momentu m/im pulse/pulses by frequency 160 H~ from gates are

fed on the input  of divider DCh 3 ( 1/4) , clock driver s and control

assemblies of distributors with one and another of subsystems UTTR 1

and UU B 2.

Page -79.

Th. contro l assembly UUR I controls the first distributor and clock

d rive r (fl1 1) so that initial seven and last/latter five

cycle/stro kes of the distributors of the first subsyste. on P~J and KP

woild be changed ov er  wi th  frequency 160 Hz , but 26 cyc l e / s t roke s  —
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with f requency 40 Hz. The first distributor controls the  wo rk  of

batch coun ter of measurements  SGI and of counter of the

controlled/inspected point/items SIP1, but also the impulse shaper of

the beginning of t he  work of distributor K?. With the aid of

distributor, batch counter and controlled/inspected po in t / i t ems, are

realized all progr a ms of the work of the f i r st subsystem n the

exchan ge of information. Setting field NP1 serves for the assignment

of the necessary j u a n t i t y  of groups of measurements on each KP , and

the coefficient un it of groups BZG — for their  successive connection

on K? during teism echanical transmission.

Demand entire analog information enters from TsVI into batch

counter of measurements and counter of the controlled/inspected

point/items. 
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Pig. 12. Diagram of progr am med—address units (PAR) of the first and

second subsystems.

Key: (1). Busbars. (2). Distributor. (3). Prom. (le). Demand from

TsVfl. (5). synchronization.

Page 80.

On this si gnal the latter are reconstructed for the consecu tive

request of analog information, beginnipg with the first group first

U. Order to the transmission of the instruction of control  by

tw o— position objec t is put out by block of remote control (RTU) , on

---- -

~

--

~

-- ~~~~~~~~~ ~~-- - -~~~~- - - - - - -
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signal of which SIP connects to it the linear unit of the required

direct ion.

Programmed—address unit PAB2 consists of dis t r ibutor  H~ of the

counter of controlled point/items SIP2 and of counter of t he  sensors

of informa tion of digital form SchD. Distributor H2 works with clock

frequency 160 Hz and is controlled from uua2. synchron ization H2 is

carried out one t im e  in three cycles of its work from H1.

pith the aid of the setting field of N P 2. is assigr i el  a q u a n t i t y

of sensors of digital information on each K? after reluest of whic h

00, changes over SKP 2 to th e follo wing position. Distr ibutor  H 2 works

as circular ceunter, and SIP2 is included in work onl y w i t h  demand

from ~SVN whose instruction enters gate K,, in this case, on

instruction from UU, SIP2, it is changed over from the zero position

i-~to the f i r s t, establish/installing connection wit h f i r s t  K? , and

SchD records the request of the first sensor of digital i nf o r m a t i o n .

On termination of the req uest of all senasra of the gi ven K P SchD, if

is dumped into the zero sta te, and SKP2 is changed over into the next

positdion.

The transmission of code instructions TRI is carr ied out only

with the aid of distributor Ba.
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CONTROL POST.

The transmission of information is illustrated by Pig. 13.

Prsgrammed—address units of the first and second subsystems,

satisfying their programs, control the diagrams of 11 13 ,  with the

aid of which with in the transmitting assemblies of linear units LB is

establish/installed the connection with t he  equipment for  the

costrolled/in~pect ed point/items.

Transmission of steering commands of two—position objects.

Entered fro. the console dispatcher BTU instruction is stored in it

before confirmatio n about its method on K ? .  To order f B~ U PA R of

the first subsystem, establishes co aectiom with required K?, to

whic h th rough IL!1 and I~ are transmitted timing the

momentum/impulse/pulse and the signals of instr uction. S imul taneous ly

to this sa me NP is transmitted assignment for the connection of the

first group of measurements, which is accepted in the sane cycle of

distributors. 

- _- -
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(a) ~~~~~
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WUHI.? P~ ______ 1
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rig. - 13. Structura l scheme of receiving—transmitting equ ipmen t  on NI .

Key: &1). Lines of communication. (2). Bnnbars. (3). Control of

ceincidence circuits for instruction part of cycle TB. ( 4 )  . Order to.

(5). Prom console of dispatcher. (6). Instr~~tion TB fro. diag ra m of

method:. (7). Prom. (8). fro m console dispatchet. (9) . Address. (10).

Code . (11) . Bisbar s of distributor. (12). To controllers of

regulators. 
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Pa ge 82.

Al bar the completion of process/operation o~ the transmission of

instructions PAD1, automatically it passes to the cyclic- - reques t  of

information for e~ uipment/devices of processing.

Transmission of the instructions of code remote con t ro l  (TR K) .

Instructions code TB enter unit BTRK froi TsVfl from the console

di~ patcher . Aft er the deciphering of the address part  of the

instruction into BTRK, are form/shaped control signals of

cell/elements I~, and the diagrams of transmission and reception of

the information (description of the latter is given below , cm of fig.

It). timing momentum/impulse/pulse and discrete signals of the code

instruction throug h the d iagrams ILL 2 and 13 en ter the t r a n sm i t t i n g

assembly of the linear unit of the selected direction. rhe

transformatio; of the code from parallel into consecut ive into BTRT~
is carried out wit h the  aid of distributor B~. 

-~~~~~~~~~~~ -- - - - -  4
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Pig. 14. F unctiona l diagram of the assembliss of the t ransmiss ion of

liqear unit .

Key: (1). From. (2). Signals.

Pa ge e3.

The transmittad on NP instruction code ii the sam e cycle of

ddstributors is relayed on PU and enters BTRK for testing of the

autheaticity of transmission.
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Remote control of the controllers of regulators is realizel

through the unit BDR K which in the progra m of the unit  of code remote

coitrol is considered as one of NP. The transmission of iestructions

TB in this case is carried out on main—lime busbars in the tra ck in g

of the add ress of the controller of regulator .

Figur e it gives the funct ional diagram of the assemblies  of the

linear units, which are determining the order of the transmission of

iqformation. After the admi ssion of the resolving potential of high

level to diagram I, f rom SK P PAB 1 of the first subsyste. of diagram

I~ an d I~ , are cl sed through the invertar NE2; in thi s case, the

transmission of code instructions and the reception of i n fo rma t ion  in

digital form in th is direction is carried out cannot. If the

resolving potential of high level enters from SIP PAB1, then inverter

WE 1 forbids transmission of TEN through t h e  diagram I~ .

Receptioi of information. The reception of all forms of

informat ion, the sequence of its transformation for an introduction

into equipment/dev ices of processing is carried out according to the

programs of PAB 1 an d PAD2 with the aid of the groups f diagrams and

of series of the special—purpose fun ctional boxes whos e

interconnections are  represented in Fig. 15.

— . —.—— — — — - - 
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Reception of the values of the analog parameters. PAB 1,

open/disclosing according to progr am to transmission and reception of

th. signals of diagram I~, establishes two—way connection between PU

and NP. In this cisc, from PU to N P. are transmitted the timing

mo mentum/impulse/pulses for switching of the distributor of the first

subsystem NP and of the instruction of the successive connection of

the groups of the sensors of the analog pa rameters. On PU the signals

of telemet ry are headed along parallel channels into an a l o g — d i g i t a l

converter (ATsP) and equipment/dev ices of processing and

representation of information on ODO (UKAP , UAVY . UBAP). In ATsP the

signals of tele.etry enter a strict sequence, determieed by the

program of the loading of analog inforiation into TsVl , while into

OAK ? UAVY and URAP — in the tracking of address which is form/shaped

of combination of momentum/impulse/pulses SIP, SGI and R 1 of a

programmed—address unit of the f irst  subsystem. The un its of the

recept ion of analog information BAt — f and B AI— I from sensors with the

te letrans.ission of signa ls in the program of PAD 1 are considered as

single NP and to ATsP they are connected on his instrictions. The

commutatio n of signals from sensors in units DII is carrie d out by

th. transistor keys.

-

~ 
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Fig.. 15. Block—str uctural schematic of receiving e q u i p m e n t  on P11.

Key: ~1). Communicat ion lines. (2) . Deman d from T5YN . (3) .  Busb~ rs.

(II) . Measurements with FIN. (5). Address. (6) • Prom sensors with ChM

and teletransmj ssion. (7) . From sensors with AN on current and

teletransmission. (8) . Sign al “is ready ”. (9) . code. (13 ) .  To

dispa t~cher ’s panel . ( i i ) . Signal “is ready ” . (12) , Po3it ional  code.

(13) . Address of g voup. (14). Prom sensors with te let ransmiss ion.

(15) . Addres s of sensor. (16) . Codes of sensors with

___________ _ _ _ _ _ _ _ _  A
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te letransm ission. (17). In unit TEN. (18~. Fr om unit IRK . (19). and.

Page 85.

Receptioi of discrete signals from the objects of signaling . The

signa~ls of discret e infor matiop are filtered out in receiving

assemblies LB from more narrow pulses the pulse—position TI and they

are headed along parallel channels for the storage uni t of TV signals

BPTS which controls the cell/elements of signaling on dispatcher ’s

pa qel, and the unit of the reception of the di~crete infor mation BDI.

Discrete infor mat ion into BDI is converted into the parallel

positional code an d on signa ls “is ready” it is read in TsY~ in a

strict sequence, b y  predetermined program of i n p u t/ i n t r o d u c t i o n .

Discrete signals from sensors with teletransmission enter I3DId by

gr .ups along main buses and are set in register BDI, from which they

are read into the TsYM . Block BDId according to the progra m PAB 1

farm/shapes the signals of the addresses of the groups of sensors for

their conn ection to main—line busbars. In BOLd is provided the

iq pu t/ introd u~ tion of 15 groups , which ~~ nsist of 22 di sc re te  s ignals

of each. The signals of the sensors, transmitted on PU by remote

method , the ce l1/eleme~ts of the signaling of dispatc~ er ’s panel

epter in parallel BDId without any transf.rmatious.

Reception of information in digital form. PAB2 on demands from
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T5VM establishes a lternately, according to predeterniaed program of

iqput/in troduction . cosnection with the equipment  for  th e  second

subsystem NP. For this, are open/disclosed the schema t ics 12 to

transmissi on and reception of signals in the selected direction. With

PU on NP , are transmitted the signals of the beginning of the work of

the distributor of the second subsystem NP, the timin;

momentum/ impulse/p ulses by frequency 160 ltz and signal the

“sign/criterion” of the demand of information in digital form . With

NP on PU in each c ycle of d istributor B2, is transmitted one word of

digita l information which through the schematic I~ wil l be brought in

into the register of the unit of the reception of the digital

information of BTTSI. The reading of the digital code froi the

register BTTsI to input busbars of TsVM is carried out on ready

signals af ter testing of the  au thent ic i ty  of transmission.

Digital  infor nation fr om sensors with the remote method of

transmission on ma in—line busbars is received as the unit BTsId which

in the program of PAD 2 is considered as single K?. The unit BTsId

form/shapes in each cycle/stroke of distributor R~ si;nal (address)

for connection to the main— line busbars of -the next sensor of digital

iqformation.

Page 86.
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Therefore in the cycle of the work of distributor B2 it is possible

to accept 28 words which alternately vili be brought in into the

register of the unit BTT5I, whence they are read to input busbars of

TsVM. with the reception of digital information from sensors with the

remote method of t ransmission, the counter of sensors PAB 2 counts the

grou ps of the sensors, taken in each cycle of distribator R2.

CONTROLLED POINT

Equipment for the first subsystem. Equipment KP to admission

with PU of the momentum/impulse/pulse of the beginnin; of work and

ti ming momentum/ im pulse/pulses is located in the s t a ndb y  m o d e .

Filtered by discriminator in length trigger pulses enter the assembly

of the starting/launching of distributors UZR which de pendinq on the

combination of two momentum /im pulse/pulses open/discloses control

assembly of the distributor UUR of the f i r s t  or second subsystem .

During the combinat ion of two momentum/ impulse/pulses r= 7. 25 is

and 7=3 ms is started the d istributor of the first su system , while

dering the combination of momentum/impulse/pulses r7 .25 as and

7=1 is distributor of the second subsystem.

Figur e 16 gives the structural  schem e of the

receiving—transmitting equipme nt, which relates to the fi rs t

suhsystem of the transmission of information. Linear unit LB and



DOC = 78206702 PAGE .3&~~~ ,,

assembly of the starting/launching of distributors uza is

conditiona lly referre d in the schematic of the first  s u b s y s t e m , in

general they are common/general/total part of both of subsystems.

In to con ten t of equ i pment N P of the f irst swbsystem, it enters :

distributor B1, the coefficient unit of the numbers of the groups of

analog measurement s and  of discrete signals BZG with s e t t i n g  field

NP, f rom on e to thr ee (in t he diagram are shown two) g r o u p  t i ne—pulse

converters VIP [22], from one to three units of the transmission

of the analog para meters frcm sensors with frequency utput signal

op-—f the unit of the transm ission of d iscrete signals BPDS the unit

of instruction par t of cycle of remote control by the two- position

objects BPTU. The transmission of the values of the analog

parame ters, discrete signals and instruction part of cycle of control

ca p be carried out si m ul taneousl y in one cy cle of th e wo r k of

distributor. After the starting/launching of distributor on its first

two cycle/strokes, enters the instruction of the denai d of the number

of the group of the analog parameters and of discrete signals, which

on these cycle/strokes by return duct is transmitted on PU for

confirmation.

Page 87.

Ip BZG this i~str~*ction will be d ecoded and enter into the setting

field NP, with the aid of which is determined a quantity of 
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cycle/strokes of d istributor B1, the intended for a c amutation

sensors with output current—operated signa ls in group. Thus the

cycle/strokes of three cycles of distributor B1 can be div ided on two

parts of which one is atilized for the commutat ion  of sensors  w i t h

outputs by current—operated etc. — with f r e quency s ignals  in all

proportions within the limits of 60 parameters. Unit BZ~ controls

also connection to main—line busbars to three groups of the sensors

of the discrete signals which in the unit of the transmission of

discrete signals BPDS with the aid of distributor 
~~1 

are converted

into the sequence of moment um/impu lse/pulses for transmission on the

communication line . Sensors with output frequency signals are

connected to the unit of the transmission j~p-f whose signals are

switched by distributor B 1 in accordance with the n u m b er of grou p,

which enters from BZG. Frequency signals in the in tended

cycle/strokes of d istributor B1 are transmitted by the decks which

are form/shaped with gate K. All signals enter which tran smits

assembly LB throug h the OR gate .

I
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Fig. 16. Elock—str actur al schematic of the •gu.ipment fo r  the 1st

subsystem KP.

K.~ : ~1). To B 2 signals. (2) . Wit h individ~ual point r elay .  (3) . In

secon d subsystem N P.  (11) . From current—operated sensors. (5) . Prom

frequency sensors. (6).. Main—line busbars. (7). sensors of discrete

signals. (8). Control of rerecording/retranscription.

-~ - —- - - -~ -- —~- _ _ - -—~~ —-- -_- 
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Pa ge 88.

The signals of instruction-s of TU by t wo—posi t ion oblects , th at

enter fr om receivi ng a ssembly LB through coincidence ii t h t he

appropriat e cycle/strokes of distributor B 1 will be brough t in into

register BPTU. After checking of authenticity , the ins truc tion

accepted is put oit to individual point relays.

The equipment  for the second subsystem consists (F ig .  17) of

distr ibutor (R 2) wi th  the assembl y of its cont~ol UU R , assembly of

the ident i f ication of the sign/criterion UOP , uni t  of t he

transmissi on of i~i f o rm a t i o n  in digit  form of BTTsI , c o u n t e r s  of the

sensors of digit i n fo rma tion SchD, uni t of instruc tion par t of cycle

of the code remote control BPTR K and unit of the  reve :se/ inverse

checking 80? of in s t ruc t ion  code in PU. After the admission of

resolution from UIR (see Pig. 16) control a ssembly of the distributor

of UU R on the ca de nce signals, arrivin g from PU, form/shapes the

mo mentum/impulse/p ulses of switching distributor R2. The clock

mo menbum/impulse/p ulses of distributor R~ enter all units for

propagation of si;nals in time during their transmission to the

Comamm icatiom line mmd for th. transformation of th. consecutive

codes, tak s from th. co.mm mic.tioa 1i , into paralli l oses. 

-- - - —  — -  —— —- ----- — - - . 4
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Fig. 17. Block diagrams of the equipment fpi the 2nd subsystem NP.

Key: (1). Clock momentum/ impulse/p ulses from LB. (2). Code busbars of

sensors. (3) . cont rol of rerecordiag/retranscript ion to  code busbars .

(le). Address. (5). Code. (6). Reading signal. (7). In controller of

regulator.

Pa ge 89.

Transmi ssion of information in digital form (TrsI)- . the signa l

of the sign/criter ion of the transmissi~~~fl,I is i d e n t if i e d  in UOP ,

apd into the counter of sen sors is built-tm first un i t y .  At  the f i rs t

outpu t of SchD appears the resolving potential and to main-line code

busbars is connected the f i rs t  sensor of digital information .

Reqrittea from bu3 bars into regist er BTTsI the digital, cod e of the

-.

L. _____________________
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first sensor by the clock momentum/impulse/pulses of dis t r ibutor  B 2

is converted into the consecutive send operation whici through the OR

gate enters the t ransmit t ing assem bl y of th e  linear un it ( see Fig.

16). Each subsequent s~ignal of the sign/criterion of rTsI , accepted

from PU, throug h 30? is built-into SchD and BTTsI into order by the

pr ovided progra m of the introduct ion , are connected al l, sensors of

the digital i;formation of the given K?. With the connection of

last/latte r sensor (within limits of 148) through the 3R gate is sent

the signal of the last/latter sensor on which on PU S~P of the second

subsystem it is ch anged over to the request of sensors following NP.

Instr uction p art of cycle of code remote control. After

admission from the commun icat ion line thr ou qh  the receiv in g assembly

LB of the signal of the sig n/cr iterion of the t ransmiss ion of the

instructio n of the code remot e control of U0P, is closed the  i npu t  of

Sc hD and permits  the  passage of signals to input of BPTR K. Recorded

into registe r BPTR K in each previo us cycle/stroke of d i s t r i b u t o r  R 2

the signal of the digi t  of instruction is transmitte d on P U

subseq.uently cycle/ stroke by the uni t  of the  reverse/ inverse checking

of SOP. After checkin g of the transmitted w ord of TEN on PD , in to

BPTR K in the  same cycle of distributor enters the signal of execution

of command , on which is form/shaped the reading signal of the code of

TRK to the input of the controller of regelator. The instruction

codes of remot e control the controllers )t  regulators en te r  on
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ma in —l in e busbars. The address of each instruction is form/shaped

with the decoder of the  address part  of t h e  code send operation into

EPTEK.

ANALOG—DIGIT AL cONVERTER.

Analog— digitil converter (Pig. 18) is intended br

t r a n s f orm at i c~n into the digital  waveform of the analog pa rame te r s,

transmitted by the communication channels with pulse—position and

frequency modalatLon. To input of XTsP from receiving assemblies LB

during the telemechanical transmi ssion and from the uni t s  of the

recept ion of the sna log i n f o r m a t i o n , tr ansmit ted by remote met hod, in

ea ch cycle/stroke of d istributor R 1 enter either the

mo mentum/ impulse/p ulses of the “label” of measurements  wi t h

pulse—position mol ulation or the decks of the signals of •easurements

with frequency mol ulation.

Pa ge 90.

Measurements  wi th FIN accordin g to their “sign/criterion ” are

converted by converter P into the mome ntum/impulse/pulses vith ShI!1,

which control the high—stability generator GSCh by frequency 100 kHz.

Thus, Gsch puts out the decks of the g•nerated by it

•omentu•/impulse/pulses whose number is proportional to tne measured
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parameters . Since modulation of mo .entum~ is~ ulse/pul s,s in

time—pulsed con ver ter on NP is car ried out wit h d e v i a t i o n  5—15 ms ,

where the tins v=S ms exists conditional of zero aeas~i r em e n t s , its

the except ion/elimination occurs in the u;it of subtract ion zero BVN,

vhkh is the binar y— decimal counter which after the miscalculation of

the first 500 momentum /impulse/pulses of each measurement guides

remaining in deck a quant ity of •omentum/im~ulse/puls,s into the

coatrol un i t  of t~ e coding counter s BUSch.

Mome ntum/impilse/pulses from sensors wit h outpu t signal changing

in frequency, enter the tracking of their sign/criterion into the

sk.pim g un it of decks B?? from receiving assemblies 1.3 or from units

~~J-f  (with the remote method of trans missiqn) (see Fig. 11) .  Decks

i~ 3?? are form/ shape d with the  aid of s tandard  cell of t i m e  which

fr om the  f r o n t  of the  first momentum / impu lse/pulse of t~ e f r e qu e n c y

sensor f in ish reals t ime rz l2 . S as. 

-- -— - -- - -~~~~ ~~~~~~~~~-- ~~ - - --~~~- -
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rig. 18. Struc tura l scheme of ATsP.

Keg: (1) . To console. (1A). “error ”. (2). Signal “metal” of

corrections. (3) . signal “is rea dy”. (II ) .  Sign/criterion of current

sensors. (5) . sigaal of frequency sensors. (6) • Bin ary  co le .  (7 ) .

Jettisoning. (8). Address of test TI. (9) . ~ulses-”lab els” of

measuremen ts vit~ FIN. (10) . Cri ter ion of me asu remen t s  wi t h F I N .

(11) . Clock momentum/impu lse/pulses from B 1, . (12) . S i j na ls  of

measurements with ChN . (13). Sign/criterion of measurement s with ChM.

Page 91.

The pu lse f requency  of the signal of freluescy sensors var ies  w i t h i n

the limits of 4-8 kMz; therefore in deck for time v=12.5, as at

freque ncy 8 kliz is contained 100 momentum/impulse/pulses , and at
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frequency 4 kU z , - 50 momentum/impulse/pulses, i.e. to a change in

the paramete r from 0 to 1000/0 corresponds a change of the quant ity

of momentu m/inpulse/pulses in deck from 50 to 100. Bursts of pulses

from the out put of BFP enter also into the a nttol un i t of coding

coenters B USch.

Thu s, in BUSc h enter  burs ts  of pulses whose q u a n t i t y  in t hen

durin g the tr ans fo rma tion of ana logous signals from s~nsors with the

output  sig nal of d i rec t  cur ren t  varies f r o m  0 to 1000 , and f rom

fr equency output  t ransducers, — f r o m  50 to 100. The control unit of

the coding counters according to the entering simultaneously to its

in put sign/criteria of the sign al of sensor (f or I) con t ro l s  codin g

the binary DSch and binary— coded decimal DDSCh counters as follows .

The bu rsts of pulses, which enter from BiN , are head ed BUSch for the

coding counters w i t h o u t  change , in this case, the coding of the

va lues of the anal og parameters  is carried out wi th  r e s o l u t i o n  by

0. lola. A quantity of momen tum/impulse/pulses in the Ie:ks, wh ich

enter from BPP from frequency output transducers, into BUSch is

dou bled by the way of the d i f fe ren t ia t ion  of their f r o n t  and

sect ion/shear, but coding counters DSch and DDSch are controlled in

such a way that durin g a change in the parameter to 0 f rom lOOo/ o its

digital code varies frcm 0 to 100 unity with an error in the cod ing

into b /a. The aut hent ic i ty  of the ana log information alo?ted is

chec ked in the con t rol unit BK for the parameters vita ru to the

_  _
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pa ritl of the momentum/ impulse/pulses  of “labels” fo r  the

cycle/stroke of d is t r ibutors, and for the parameters with ChN to the

co~ t inu i ty  of the sequence of momentum/ impulse/pulses  in deck .  A f t e r

checking to  the au thent icit y of the  value of the analo g parameter

accepted BK form/shapes either the signal of the “readiness” of the

code which is healed  in TSVN [digital c o m p u t e r ]  as strobe

pu lse for  DSch and as the rea d pal., of the  code fr o m  DDSc h for  tJTsV

or signal of “error ”. On signal “error” DSch and DDSci first are

dumped int o the ze ro state, but after delay to 100 ~as it is utilized

for the gating/strobing of the code in TsVM and as the reading

momentum/i m pulse/p ulse of the code into tJTsV.

Page 92.

The signals of the  sign/criteria of sensors w i t h  o u tp u t

current—op erated and frequency signa l from BUSch enter rsvtl for the

forma tion of the fi les of in fo rma t ion, which  require d iffer ent

subroutines for processing.

The valuss of the analog para meters, entering DTsP f rom  sen sors

with out pu t carren t— operated s ignal , are correc ted in th e  a ssembly of

the correc tion of U K on the test measurement  which is t r a n s m i t t e d  in H

the  beginn ing of each group of the pa ra me te rs, con ve rted o y  the group

of V IP on NP or ia the uni t of reception 8*1— 1 at t e l etr an smi s s ion .

_ _  ~~~~~~~~~~~~~~~ - - - -~ -
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On address momentum/im pulse/pulse UK carr ies out the com pariso n of

test mea surement (with standard conditions and exact equipment for

all t r ans fo rma t ion s and circuit of transmission) wi th  the  value ,

ob tained a t  each mome n t of time under the changing operating

condit ion;  and in stat e of equipment . Cor rection is car r ied  out

during the divergence of the measu red value of the test p a r a m e t e r

within limits of t2o/o and is realized by an interaction on

oscillatory circuit GSC1i wh ich changes within these limi ts its

frequency for the period of the coding of the values of all

parameters of this group. With this method are corrected the

comprising errors, int roduced by the gr~~ip of YIP on ~P, y the

circuit of transiission and GSCh, the appearing from cha nge ambient

tem pera tures, vol tage of feeding sources, and also tu e/ t empora ry

drift of component values. Because of the a pplication/use of the

method of correction indicated an error in the transmission of the

analog parameters with respect to the output sensor signal does not

ch ange in t i m e  and is wi th in  the limits tpy ±10/0. During ti~ae onse t on

ant  reasons for error more than to t2o/o U K  puts out i n  TsV N the

signal “there is no correction”. SimultaneQusly this signal enters

the unit of signaling ES , where also they epter and ot he r signals,

form/shaped into BK and other units. BS controls signal lamps and

soun d com aun i~ation on the console operator.

PROTECTION.
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For an inc rea se in the degree of the au then t i c i ty  of

in fo rma t io n, is u s e d  a series of protection.

During the transmissio n of measurements with pulse-position

modulat ion , is ~‘t r r i ed  out the con trol  in terms of the par ity of

mo mentum/i .’1uIe~ ,’pulses  as the cyc le/stroke of distr i~~u to r s  and  th~
comparison of the number of the requested and taken g:oup of TIA; at

the t ransmiss ion  of h A  of the parameters wit h frequency modulation ,

is real ized the  control  by the  com parison of the number of the

re quested and  t a k e n  g roup  and the control of the  c o n t i nn i t y  of the

sequence o f  m o m e n t u m / i m p u lse/pulse s in the deck of frequency signal.

Pa ge 93.

Re por t / communica t ions  f rom the ob jects of s ignal ing are sh ie lded by

the se lection of iomentum/ impulse/pulses  on dura t ion  a n d  b y

odd—par i ty  check i n  each se nd o per ation. 1~be d ig i tal  codes of

indicat ion inf oria tion are shielded by o d d — p a r i t y  chec k of

mo me n tum/ impulse/p ulse s in send operation . Remote con t ro l  by

two—position objects is carried out by the transmission i~ one send

operation only of one instructions and by checking the synchronism of

the  d is t r ibutors, in t h e  cycle of work d which is t r an s m i t t ed

_ _ _ _ _  -- ~~~~~~~~~~~~~~~~~~~~~ ~~~~ ---- - I
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comman d send operation. The code instructions of remot e control are

sh ielded by the method  of infor mat iona l feedback.

The passive iethods of the pr otection of the transmission of

i n f o r m a t i o n , besi ies  the  instruct ions of code remote c o n t r o l , are

selected on the basis of ex perience in ope rat ion fo r  t h r e e  years of

sy stem T15 — 1 , which works  on the specia l ly  Laid cable lines~

CONNECTION WIT H THE COMPUTER COMPL EX.

The connect ion of the i n f o r m a t i o n — c a r r y i n g  sys tem with the

computer complex  i s  realized through inp zt— output units (UVY) . ?igur~

19 shows the structural scheme of the couplin g of traasmission system

wi th  TsV M ( for  ez~~mp le  A SVT) . I n p u t  uni t  — conclus ion /dar iva t ion

f u l f i l l s  the  fol lo wing func t i ons:

it will match the signal levels of infor m ant’s devices (signals

of the system of cell/elements “spectru m ”) with the signal levels of

devices ASYT (signals of the system of cell/elements “pe ace/world”)

are conver ted  code repor t/ communica t ions  fro.  t r a n s m i s s i o n

system to eigbt—~1ig it words (bytes,;

organizes the exchange  of in fo rmat ion  between the  t r an smi s s ion
sy stem and the com plimg device 2 1 according to the a lg or i t h m s  of

their work .
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)D-2ft/28~/
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~~~~~

Fig. 19. structura l scheme of coupling of transmission system with

the computer compl ex of ASYT.

K ey : ( 1) . coun t er-registor of ATsP.  (2) . Registor of pos i t i on  code of

BDI. (3) . Registor of d ig i ta l  codes of BrTsI.

Pa ge 9~~.

Through UVY into the device of coupling 2V, is pit out the

fo llow ing informat  ion:

the va lue s of t he  analog para meters in the bina ry cod a from

sensors wi th curre nt- operated and f requency  output  sig nal , which

enter from ATSP wi th its sign/criterion;
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the positiona l code of the signals of the state of eguipeent ,

which enters from the register of the uni b of the reception of the

discrete informati on of EDI;

digital binar y codes from the unit of the recepti on of the

digita l in fo rma tion of RTTsI .

F rom the devices of coupling 2V t h r o u g h  uvv into transmission

system , they are put out:

instr uc tion ru  to the two—pos ition objects  in to  B TU ;

code ins t ruc t ions to the controllers of regulator s into u n i t

BIRK .

U VV is connecte d  to the coupler US—2A / 2 V—1 , w h i ch sakes it

pos~ib le to organize  con n ection accord ing to princip le d em an d —

answer/response and  to matc h the  work of devices w i t h  d i f f e r e n t h igh

speed. In t u r n , the  U S—2 A / 2V— 1 is connected to output  circ uits of the

device of the multiplexor connection of U~ S, which uses for

organizing the exchange of information betw een the internal memory

unit of YZU and in put units — conclusion/derivation. !he device of

m~ltiplezor connec tion is also con verter for the dev ices of coupling

IA and 2A and vice versa. T~e exchange of the information between UMS
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and ~~~ is realized on the initiative of U~ S, of collect/building

information oi~ the instructions sensor of astronomical time and

salient the control pressures according to program algor i thm of

control.

Coupler U S — 2 A / 2 V - 1  has in put infor mationa l and o it pu t  comm and

bu~~ ars. C o m m a n d  busba rs are indicated by index U , and i n f o r m a t i o n a l
— by an index B.

________________________ _ 
- -
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Qua n t i t y  of b umbars of compling 2V fellov ing:

(‘Ha4IOpmatu.0HHI.Ix UIH I1-B 9
(S~flpH3s aK .ynpaLlem4e Y( 1P-5 . . .  I

(7JIlp.UHaK .H H4IO9MIUHR HH~~.E . .  I

~~CIfruaj i •eópoc’ CLIP-B I

)~‘ oMaHAIIbIe IIJIIH-Y 9
~I IpMsNaM .ynpaB~ eHHe~ YflP-Y I
I1pI.Sllak .IuI4op.aauI4~ KoMaullHa, 

CNrHa.I .pMS T Pth-~ 1
~~urna.l ~oTKa3 01 N-~ I

g~ -1oMep •x ,IHa.La KAII - ~ 2

Key: (1). Informat ional ShIN—s . (2). Siga,’criterion “control” IJPR—B.

(3) . Sign/cr i ter io n “ i n f o r m a t i o n”  INF— B. (4 ) . Signal “ reset”  SBR—B .

(5). Comma nd ShIN-U. (6). Sign/criterion “control” UPR—). (7)

Sign/c ri terion “ i i f o r m a t i on c o m m a n d ” . (8) .  INF — U. ( 9 ) .  s igna l  “ work”

H A S— U.  (10) .  Sign a l  “failure” O?K—U. (11) . Number of “channel” ~ A N — t J .

Page 95. -

I n p u t — o ut p u t  of the  in fo rma t ion  thro~i g h  coupling 2V’ is real ize~1

by potent ial  s igna ls  wi th  ga t ing  on go side b y t e — b y - b y t e  w i t h  the

addit io n of one cieck bit on pa r i t y .  The by te  of infor mation with

error UVV is not t aken in and into the device of coupl ing  US 2R/26- 1

is put out the byte of state “erro r”.

The exchange of informat ion on the  in itiative UM5 begins with

the send operatioa of byte to connection.
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CONSTRUCTION /DESIGN.

The f u n d a m en t a l  principle of the eqm i pment cons t ruc t ion  of the

informat ional part of ASUPP is the direct dependence of the capacity

of equipme nt in system on a quantity of fupctions, c a p a c i t y  of the

transmitted information , method of transmission (telesechanica l or

remote), of forms of processin g an d representation of i n f o r m a tion to

dispat~cher and the loading int o IsYN .

For p ur pqse of  the  realization of th i s  principle, t h e  e q u i p m e n t

for the subsystems of the transmission of information is carried out

in the for m of the set of 32 standard mutually butting functional

units. The des igning  of the modif ica t ions  of i n f o r m a n t  for

concrete/s pecif ic/actual  A SUPP is reduced to the  det er m i n a t i o n  of the

set of f u n c t ional boxes and devices and the  composi t ion of the tables

of their  connec t ions  according to f u n c tbn a l  diagra.s. The

construction/designs of uni ts  and cabi nets , from which are

compose/collected in formant ’s devices, and also s t a n dar d

module/mod ul i (sub units) in a quant i ty  of 27 types ar e  u n d e r t a k e n

frcm the in  series produced complex the “spectrum ” .

For the compa rison of tactical—technical  possibilities, are



DOC = 78206703 PAGE

given below the short tecbaical ckaract.ciati~~ of the devices of the

transmission of informat ion  y~j~~ — 1 , “cbord” and the  de v ices of

the transmission of the isformatio~al part of ASUPP of the type

“Information clerk ”. 

~~~~~~~~~~~~~~~~~~~~~~~~
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Page 96.
THC- I •Mucopi •lhi4iup-

“Slop.

~.‘/KoiII~et-TBo KoHTpolHpyewbI x ny IKIOn
a ciicie~ e nepe~a~ a 12 25 21

&‘ flpoTrnscel4w-leTb .‘IW!II t CB~ 1II
Hanpa~.i~ Hu~I, K.V 15 15 5—lU

~5
’ I~pei~e:~bH~~~ ofrbt’M ~w4opMauIllI ,- nepe-) j&at~aep.io5 c o~uioro Kfl . rip~

MexaHuqecxoil nepe~ aqe:
(6)aua.loroaux napaMelpo a . .  20 58 6(1
/4p)aHCKpOTHLIX curHa.Ioe . . .  19 60 60
‘
~
ç )InutopMauHIl B UH4)pOBOiI (tb0P

Me , 6am ~ 208 12) 1 I 052
fç~ 

KOMaHJi T~s (TP) (11)6 50 21
‘Y,o)IoMaH.~ TPK , KO Iw u~ 6u.-n . - lie orpa - 15 120 64 1 376
¼ lIIjqtHo

~~~~ fl pu IlcIanul ol-IHo IIep .la le:
HIl.$ Oi o l ; t I \  napaMeTpoti . . .  — --- 6(1
.lIIcKpeTnu x curHa.loR . . .  — — 330

~~~~ ~IIltropM :IuIlII H UH’~lpO BD~I 4iop-
Me. 6twz — — 9 6(K)

C I~OMaH~ TPJ’ . lw/ laNa 6am  — -- dJ) lie orpa-
HuqeHo

(/ ‘3 )Iiwe rrolel4cTBIIe:
1epena~ a aH~.ioroswx rnp~-

~ MeTpoH . napa .wempo8 ceic 36 25 3!
(~S ~/~ epeaaq.I 1u Kp eTH!.l A curHa-

~eI).loH, ~ um cei~:
(s’s re.~eM c- ~ailuq~ C~~IM  CflOCO5OM . 36 10 35
(I b) ~~ TflHIIIIOHIU,IM cno~-o )oM . . — — 528
(, )41epe;~1~ a u114)OpMauuhI B W4q)-

1~O~
OiI (~ )pMe , 6um’ceic :

( •e.~eMex:lHHqecKuM CnOCoC~OM . 9 8 120
aHcraIIuuoHHblM CnOCO6OM .  — — 120

(fS)OcuoRuau norpewHoCTb . •/. ::~I ±1,6 ±1
J(onn.1Hwre~~bHa~ flOrpeW HOCTb flpH 01-

(p3) K.1OHeHIIH uanprnlceHJIa nuTanu~ Ha +10.
~_ 150/ , H/Ill fl~H yMeHb~~eHHH H/Ill ~ B~ - 

~~ /
.iHqeHIrlf $ 2 paaa aun.mTy~ M CHrH~ .9a “i
H JIHHI!H CR11311 He npe - He ripe - Oicyr-

aww ie l  PbIuIaeT clayer
OC HOBH~flO odHoellyk

\ ~1ono;tHHie~iwiaa norpeuluocm 01
HeHIl~ TeurIepaTypM o~pywaioruero
R03~1~ X~ B fl~~iLC.’I3X pa6oqux ier~- -‘ 2/

neparyp . He npe- e npe- cyr-
Bhwiaer ablulaeT craye r
yT-pOeH- yT~~ea-

~ HylO OC- Hylo OC-
~2~) HORHYH) NORHylO

P~ - ’uei h a N  III 1’~*~l l~~ ii lsIIIIOII.1 II.-
H W X  lWfldi , I’~ u;t IItl i~ I~.I’i ‘~~ I —
pOHC)B H 6/1(110)11, H lpii(.olKa Ha
011013 ~ne MeH e), ‘i 2 400 I 000 6 000

a~~-FL1ya~ UI :I! LIII ~s - X  ~H~ —
reM ncpela 1II:

HUH ~~l II~~)IA~CII , IwraHlIp2 0? iiO~i li- nor ’ 0~~ 
_j

~ — —4— 10
IaCT OT I IC) II~~)I 4 111111 I1IIT3—

ICIR . II 5)l- f -2  511±2 50±2
II i’t Il4’ lIl~ IC~ I ) ’ - I lvpI ! -I ~py lLi .~~I I I ~~iC

(~ 
~~~~~ i~ 4~ -~~ \ - l  Ilpil I)III~ 1’ IbI QJ I NI8,)~—

110 Ii? 10 M~~’ 0 I I  TC MflCj~~lY~C
)~~ 0( I.:

~q’~iiJtw anh1.ipI ryp~1 fl~ . . . . +5 ÷ +50
).1lH ~flfl~p~%TypM kU . . - - - -- 3  

~1~ +50 
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Key: (1). “chord”. (2). “informan t”. (3). Qmantity of

controlled/inspected point/ items in tra nsmission sys tem.  (4 )  . Extent

of line of communica t ion  of one directions , km. (5).  ~a~ i m u m  vo lume

of in fo rmat ion , t r ansmi t t ed  f r o m  one KP , wi th  telemechan ical

transmission:. (6) . analog parameters. (7) . discrete s ign al s .  (8)

informatio n in digit form, bits. (9). in3truct ions TU (TB). (10).

instruct io ns IR K, instruction/bit. (11). Not limited . (12) . W i t h

remote t r ansmiss ion .  (13) . Quick— a ction:. (1 14) . tra n seission of

analog parame ters, parameters/s . ( 14a) . t h e  transmission ot disc re te

signals, bits/s:. (15) . in a telemechanical manner .  (16 ) . r emotely .

( 17) . t ransmission of infor mation in digital  form , bits/s: . (18)

Fundamen ta l error , o/o. (19). Supp lemental error durin g voltage error

of feed on + 10 , -ISo/a or du r ing  decrease or increase 2 t imes of

signal ampli tude in communication line. (2.0). It does not  exceed

fundam ental. (21). It is absent. (22). Supple menta l error from change

in tempe ra tu re  of sur rounding  air wi th in  limits of ope rat i ng

temperatures . (23) . It does not exceed tr i ple fundamen ta l .  (2 14) .

Ca lculated re l iab i l i ty  of functional circuits, enter in g in th em

devices and units, mean t ime between fa i lu res  (it is not  less) , h.
(25) . Oper at ing condit ions for all system s of transmissi oa : .  (26) .

f lmc tm a t ion  of sup ply voltage from nominal , 0/0. (27) .  vo l t age

frequency of feed , Hz. (28) . Change in temper ature of surr ound ing  air

at relative humidity to 800/0 and tempe r ature  of 35°C, ~~:. ( 29) . for

.qeipm.nt P D. (30) . for eqnipment u.

____________  - _ - - -
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Page 97.

Chapter Five.

N E A R S  OF THE PROCESSING A N D  OF INF OR MATION RET R I E V A L .

The entered t o  control post information is processed in

accordance with t h e  al gor it hms of ASUPP of d i f f e r e n t  t i n d  by devices

and is put out th an  to dispatcher in convenien t for r ecogn i t i on  form.

Dependin g on the com plexity of algor ithm, size/dimensions of the

worka b le f i les  of the informat ion , necessary for the degree of

authenticity and accuracy of information processing and of other

factors are applie d specialized or general—purpose eeans ~L. 23—25].

11. Specia l—purpose  equ ipme nt for processing.

The g r ea t  circle of the func t ions , target/purpose of whic h is

the ce nt ra li zed moni tor ing  of the parameters  of procea s and s ta te  of

pro duction , can be successfully realized by the special-purpose

devices and means reproduction. Among these functions: scaling of the

values of the  measure d parameters; the visual

represen ta t ion/ t rans fo rma tion of the  values of the par ame te r s  w i th

the aid of analog instruments;  record ing the  value s of the analog 

_ _ _ _ _ _ _ _  
-
~~~~~~~~~
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parame ters by recor din g instrum en ts; the visual.

representa t ion/t ransformat ion of the dig ita l equiva leat s  of the

values of the paramete rs with the aid of d igi ta l  indica tors,  the

automat ic  check of the divergences of the pa ra me ters E r o s  normal

va lues; the signaling of the states of eguipsent on the cell/elements

of the mn emonic devi ce of panel or console dispa tcher; recor d in g in

the digita l for m of the values of the measured value s on f o r m or

paper tape or on inter mediate carriers — punched tape, punch card .

Page 98.

Bach of the  levices, which ensure  execut ion by oie of t h e

enemerated functions, works accord ing to the specific pr ogram whic h

within som e limits can be changed by the correspondin; commutating

asse mb lies, available in devices. This special feature/peculiarity,

and also un i t i z ed  execution of the devices of infornation processing

provides t h e  great f l ex ib i l i t y  of their appl ica t ion/use .  Are  e x a m i n € ~d

below the characteristic me th ods of processin g signals - the data

carriers and is given description of the devices, necessary for the

synthesizing of &SDPP.

SCALING DEVICES.

The application/use of sensors with the standardized output

- _ _ _ _ _ _ _ _ _  _ _— 
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signals fo r  the t r ans fo rmat ion  of d i f ferent  measured v a l u e s , w h i c h

are changed ove r wide  l imits, and also tendency toward  s h o r t e n i n g  in

the t ime , spent on the t ransmiss ion  of informa tion, a a d  to

s implif ica ti on in the equipment  on KP lea d to the fac:  that are

telem etere d the parameters they are transmitted on PU in the form of

the a nalog or digi tal equivalent , expressed in re la t ive  u n i t y .  T h u s ,

to control post is t r ansmi t t ed  the in fo rma t ion , which  ch arac ter izes

the law of a chang e in one or the othe r pa rame ter. To d i s p a t c h e r  i~
is neces~~ ry to k n o w  not  only char act er of a change in the  p a ramete rs

with t i m e , but als o the i r  absolute values , expressed i n  u n i t y ,  whi ch

correspon d to t h e L r  p h ysica l n a t u r e .  Tbere fqre  on PU t h e  pa r a m e t e r

before the re product ion the y scale , i.e. into its anal og or digital

equivalent is introduced scale factor; th i s  prccess/operation is

ex ecuted wi th  the aid of the scal ing devices, in which  u s u a l l y  are

utilized the methods of trans lation or mu ltiplication (1. 26, 271.

L
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Fig. 20. Structura l scheme of the device of scaling according to the

method of frequency division.

Keg; (1). Divider. (2) . Addr esses of measurement, (3). ro digital

indicator. (!~) . Code of number. (5). Output. (6). Resettin g to

ini t ial  state.  (7)~ Equivalen t of measurement A.

Page 99.

The f i r s t  of the devices in question , s t ruc tu r a l  s c h e m e  f which

is given in Fig . 20. carries out scaling of the parameters ,

represented in analog form with the pulse—position mol ulation of th~

signals wh ich by flip-flop PG are converted into ShIM.

No .entum/ impulse/p ulse s wi th  S h IN  by l eng th  t , which are the function

of the measured parameter, control the ~~hematic I,, connected at the
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input of counter SCh. The second input of schematic I~ enter the

m o m e n t u m / i m p u l se/puls es of d i f fe ren t  f requencies  f r o m  d i v i d e r  f to

i n p u t  of which is connected the generator  of th e  s tab l e f r e q u e n c y  of

GS Ch. A f t e r  in put proc ess of set t ing field NP of t h e  a d ir e s s  of the

measurement accepted first of all is carried out the installation of

the networ k elements into initial state, and then depen ding on given

one on N P f o r  eaci measured parameter of the scale factor m 1 — m 4 is

open/d isclosed one of the  schematics  Is—I,, gating pulses of one of

the step/stages f 1 — f 4 of divider f on the input- ot tha coLlnter SCh ,

in whic h is f o r m / s h a p e d  the  code of a n u mb e r , it is p r o p o r t i o n a l  to

the measured pa r a me t e r ( in terva l  t )  and to  the  preset  c o e f f i c i e n t  of

scaling. In dev ice , tha t  works according to  th i s  pri n c i p l e , is

provid ed f o r  the series of the f r e q u e n c y  scaling f a c t o rs , w h i c h  is

approximat ely geom etric progression with denominator 1.5. To

coefficient m= 1 corresponds the lowest frequency . In the remaining

cases it is equal to ,nj . As can be see n f r o m  schemat i c, the function

of scaling in this  device is ccmb i ned wit h the f u n c t i o n  of th e

analog—digital con version as a resul t  of whic h SCh f o r m / s h a p e s

bii~ary—de :imal digital code of the value of the parameter,

proport ional  ,n~A.

_ _ _ _ _  - 
.-  
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Pig. 21. S t r u c tu r a l  scheme of the device of scaling a;corling to the

method of the translation of the codes.

Key: (1) . Divider. (2) . Code of measurement A (additional ~ . (3)

Ad dresses of measurements. (4) . To digita l indicator. (5). Resettinq

to initial state.
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Page 128.

Chapter  Six.

INNEDI AT E DISPATCHING EQUIPN?NT .

rhe process of the creation of th~ automated control systems by

produc tions with conti n uous technological processes un av oidably leads

to the need organizing of central control rcoas (TsD (’i~ an! equi pment

of them by the co~ temporary equipment , including

op erationa l—dispat cher equi~ raent (ODO)

In connection with the fact t hat OD~ is the basic lin k, which

en sures the effect ive participation of man (dispatcher ) in control

loop and is inseparably connected with system, its com position and

structure are dete rmined on the basis of the function;, entrusted ~o

di spatcher . Immediate dispatching equipment allows the possibility

fo r  d ispa tcher  to conduct cont inuous  control  of the  c ur se  of

technological  process, to coordinate the work  of a l l  s ec t i ons  of

prod uction , to con sider his work wit h other production s, etc.

--
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13. Composit ion and structure.

As has alread y been mentioned , the construction f t~~ control

systems, including in their com position of ODO, it is carried out

taking into account the specific special feature/pecuLiaritieS of the

coutinuous prod uction s of the branches of the industrj ind icated :

by the presence of shop (production) structure;

by the presence of the series—parallel connection s of shops on

technologica l proc ess;

by the presen ce relative to a small ~ i mber large-capacity unity

of funda menta l technologica l equipment;

b y the  p~ s...ible malt i s tage  natur e of technologica l, processes in

single ap p a r a t u s e s ;

by the i n s ign i f i c a n t park/ f lee t  of s tan d—by ;

by different inertness of a change ii~ the fundam ent aL

technological para meters ;

-~~~~~~~~ 
- -  

~~
—_

~~~
-
~~
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d uration of the process of starting and stop of fundamental

technological equipment;

by  the  presen ce of the strong ly devalo~~d system of the pipeline

coi$nection s betwee n shops;

b y the  prese ce of a l a rge  number  of technolog ica l  p a r a m e t e r s

whose state must be monitored.

Pa ge 129.

All these special feature/pec uliarities in the greatest measure

affect the constriction/design of ODO, the schedule re prol ucing

pa nels, etc.

I mmed iate dispatching equipment unites in itself t h e  i n f o r m a t i o n

flows, intended for the reception by the dispa tcher of solution by

control. It reprod uces in available form the processed and

coicentrat ed of finctiona l groups infoumation about tie va lues of the

fumdamenta l techno logical parameters and the technical—economic

in dices, about the state of fundamental technological eguipment . On

CDO are put out the sign/criteria of emerge i~ y situa ti on s and

L - --- -~~_ - -  — --
~~~~~~~~~ 

——
~~~~~

-
~~~~~~~

-- - - - -
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recommendation reg a rd ing  o p t i m u m  control of process.

In the case of breakdow n of some devices of s y s t e m , ) D O pr ovides

the re prod uction of the branched flows of prima ry i ab r a a t i o n ,

processed with two independent from each otber groups of devices.

In dustrial control is realized with the aid of r e l i abLe  two—wa y

dispatcher communication with all subd ivisions of enterprise.

Immediate dispatching equipme nt organizes the wor k sites of

dispatcher and his assistant, providing the execution of the current

works and decrease in the fa t igabi l i ty  of dispatcher personne l .

The fundamental orders of dispatcher and management/manual of

enterprise, passing through the centra l co~ trol room , are

record/fixed with special means recording.

The sta ndardized construction/design s of the single devices ODO

provide the interchangeability of cell/elements, growt h, introduction

of changes into eq uipment , and they also facilitate the pr oduction

both of series and individual specimen/maples.

I m m e d i a t e  d ispatchin g eq u ipme nt can be comple ted  by d i f f e r e n t

methods. A t  pre sent several plants specialize in the p roduc t ion  of

means dispat cher sys t em.  Most adequate fappr ~~ ching  for purpose s of
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AStJPP are the construction/design s, produced by plant; “Elektropul’t”

(Leningrad) and “Shch i t av tomat ika”  (Zhi tomir )  (L . 37, 38].

Page 130.

By pla nt ~ Sh c h i tav t o mat i k a ”  are released modu la r  mosai c panels  of

tlpe ShchDS M— 1 , in tended  for the  c reation of the m i m i c  diagrams of

different productions , predomin antly energy branches ot industry.

Panels are collect/bu i lt from the skeleton sections of four

* fun da .en ta l typ ica l dimen sions. The const ruc t ion/ des ign  of panels

ma kes it possible to compose the panels of different lengt h and

height/altitude (length of panel can be increased wi ta space 1~0O mm ,

ma xi.um altitude is 3~ 65O u). Depending on specific conditions, the

pa *el can be col lect/b uilt  by rectil inear or concave.

The section of panel has on face the  dismountable  m e t a l l i c

gra t in~g in to  windows  of wh i c h  wi th  asse~~ly are inse rted the

standa rdized mosaic cell/elements. Fundamental mosaic cell/element

accepted :ell/ele.ent with frontal size/dimensions tl0~ l40 mm .

Fur thermore , on separate sections can be establish/installed

miniature/small and miniature show ing and recording instruments.

Pr.duced by plant  “E lek tr opu l ’t ”  modular  mosaic panele are intended

for the construction of the mimic diagrams of energ y objects —

stations , su bstations , transmission lines, etc. Panel; are released

_______________________  _ _ _ _ _ _
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two type s — ShD—5 and shD—6 , which differ from each other only in

te rms of dep th  which  for the first compo3es 4W, and in second 830

mm. The size/dimensions of panels along the length are not virtually

limited and are determined depending on 3pecitic conditions.

Panels are collect/built from the separate panel3 , which consist

of the  established/installed on each othe r sections. rh~ L owe r

secticns of pan els of the t ype ShD—6 are executed in t h e  f o r m  of the

inclined panels of light construction which are intend ed for the

momnting on them of the individua l sections of mnemonic device and

p1mg—type commutators for manual control of the illiriination of

symbols.

By plant are released modular dispatcher console; one-argumen t
1~DD

PDO—3 and t w o — a r g u ment  ~~~~~~ intended for the equipment of the work

site of dispa tcher personnel, which controls power syatem . Consoles

are collect/ built  f rom the sections of twq type s each  of which

consists of instrument , attachment , table top, stone and foundation.

On instrument attachments they are establish/installed in panels
P (~2LZ~ pDP

PD O— 3 to 36 reading instrument s3 g~o-1 , ii~ panels 94.d~ e to 60. On the

pa nels of the late ral sections, arrange/Located to the left and to

th e r igh t of dispa tcher, are establish/installed the panels with

cc.nand—a :knowled;ing equipment and consoles telephone switch.

Consoles have an identical height/altitude and a depth , being 850 and 

— - - - - _ _ _  A
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2 ,000 m m , and they are characterized by only the lengt h which for the

console PDO— 3 is equal to 2300 mm , and for the console PDD—4 to 3780

mm.

14. Immediate dispatching equipment of automated systems of type

“cascade/stage”.

For purposeful applicat ion/use in the autçmated con trol systems

of continuous prod uctions in the SCSRILS A developed immedia te

dispatchin g equip .ent , ut i l ized in the intersti t ial  in t o  i n d u s t r y

systems “:asc~de/s tags” (L. 4).

The immed ia t e  d ispatching equipment  of system s of the  t y p e

“cascade/ stage” in the  general  case is included in its com posi t ion:

pa nel with the mnemonic device of production; the pane l of the

ins t ruments, whici  recotd the fund amentaL technologica l parameters ;

the pane l of the i n s t r u m e n t s, which  record the f u n d a m e n t al

technical— economic indices of process; the console dispa tcher and his

assistant; the rac k of printing; the rack of the settings of the

signatiled technological parameters and in put/introduct ion into the

~~ mputer s of supplementa l in fo rma tion . -

On t h e  dev ices of i m m e d i a t e  d i spa tch ing  equipme nt , it is

arrange/ located eg u i pm e n t , i n s t r u m e n t s, c o m m u n i c a t i o n s , s ign a l i n g  an d
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co;trols, intended for execution by the dispatcher personnel of its

functions on contr ol of process.

For the  creat ion of the  most favorab le  condition; of work and

decreasing the fat igability of dispatcher personnel, the layout of

the cell/elements of mnem onics  and the c loration of the devices ODO

must be carried o~a t  t ak ing  in to  account t h e  r e q u i r em ent s  of human

factors en gineering.

The digital and  alphabetical  symbols which wi l l  n e  depos i t ed  to

different cell/elements of aDO, wi ll be made by type of Makvort , the

size/dimension of type is selected in each specific ca se .

Panel with mnemonic device is inteided for the

arra n ge ment/pos i t ion  of the detachable p lane tables , ~hicb symbol ize

shops, the cell/elements of t rouble  s ignal ing,  sig na l ing  of

divergence from tie preset limits of the technological parameters and

technica l— economic indices, the  signaling of the position of

“b .ttlenec k” ( shop) ,  and al so of l ight  signal panels i i t h  t ex t

recommendations regarding optimu . control of process.

Page 132.

On p lo t t ing  boards are establ ish/installed locki~ g gates, which

~

—-

~
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- - -
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symbolize fundameatal technologica l equipment and signalling its

state. Furthermore , on plan e tables are asstmbled the light signal

panels of trou ble signaling with the plotted designa tions of shops .

Plane tables are connected between themselves by those

fasten/str en gthened to of f ron t  panel panel colored rods, which

indicate interdepartmental production lines. Along rod s on the front

panel of panel , are  placed the  numbered l i gh t  signal  p a n e l s  of the

signatling of the divergence of the fundamental technolog ical

para.eters. In the upper part of the  pa ne l, are e s t ab l i sh/ ins ta l l ed

the light signal panels of the text reco mmendat ions , bet w e e n  whic h in

the middle part of the panel are assembled those electrifie d watch es.

Lover than the signal panel of recommendation s are arrange/located

the cell/elements of the signaling of the divergence of the

technical— economic indices and position of “bot t lenect ”,

establ ish/ instal led in two series above the  plane tables  of the

corresponding pan ds. Switching on of the s ignal  panel of

recommendations, cell/element s of the signa ling of the position of

“bottlenec k” and of the divergence of the t echn ica l -economic  indices

is accompl ished by signals of TsV M , tha t  works wit h respect to the

appropriat e programs.  Signa ls of the switching on of the light signal

panels  of the d ive rgence of the technological parame ters  an d lock in g

gates are produced by informational devices. The sig na l pa nel of

trouble signaling is connected directly t o  the line of i n t e r shop

trouble signaling.

------ ~~~~~~ - -~~~~~~~~~~~~~~~ --~~~~~~~~~_ - _ - _ - -~~~~~~~~~~~~ _ - -—- -—-~~~~~~~~- --- -
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In  connection with the  fact  t hat fundamenta l  t echnolog ical

symbol to scale of production, is the shop or the section, which  i t

is expre ssed as pl ane  table and  needs sha rp  extract ion on anelboard

wi th m n emonic devi ce, the layout of pla ne table is satisfied

rectangula r with the relationship/ratio of sides vertical to

horizontal , equal to 0.75:1.

If as the com ponent parts of plan e table serve mosaic

ce ll/elements (siz e/dimensions 40x 4 0  am) , the n its ove r a l l  dimensions

are se lected f rom the calculation of ar rangem ent/pos it ion on each

pl ane table of the fo l lowing  q u a n t i t y  of different symbols and signs:

~
‘ym bols of fu n damen tal technolo gical equipment. - to 16 unity .

Symbols of the controlled/inspected technological parameters.  —

to 32 (16 mosaic :ell/eler ~ nts) .

Alpha betical symbols  (signals of thy  diver gence of

technical— economic indices, position of “bo t t l eneck” , e m e r g e n c y

s i tuat ion — des igna t ion  of sh o p) . — to 6 un i t y (4+1+ 3 :8 mosaic

ce ll/e le me nts) .

~ 

- _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-- _ -
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Symbol s  of technolog ical connections. — to 16 (16  mosa i c

cell/elements) .

Page :133.

Thus, each of the plane tables is designed for

ar rangemen t/position to 88 mosaic cell/ele ments with the plotted on

them symbols .

U s u a l l y  a q u a n t i t y  of “dead/b l ind”  ( t h e  not h a v i n g s y m b o l s )

mosaic cell/elements, necessary for the distribution of symbols and

filling of the windows of rectangular plane table, is from 30 to

350/0. In th i s  cas e the total number of mosaic cell/eLements of plane

table composes 13) (13 on horizont al and 10 on the  ver t ica l lines) ,

for ar ra ngement/p o s i t ion  of which the s ize/d imens ions  of p l a n e  t ab le

will be equal  to 520x400 to am.

The selection of the overall size of panel with inem onic device

is determined by t w o  considerations. In  v i e w  of the f a c t  that

continuous pro duct ions virtual ly  consist of a series o f the

consecutive technological sections, natura l is the horizontal

location of the flow chart of production on the mnemonic device of

panel. Mor eover it is known tha t  is most e f f e c t i v e  the  m o t i o n  of the

eye of m an wi th  survey/coverag e along horizont al (an ql e on the order



- — - - -~- - - - — - - - - -  _ - _ ~~~~~~~~~~~~~~~ --~~ -~~~ __, -~~ -_ ~~~~~- - - -

DOC = 78206703 PAGE

cf 14 0~~1600 and 50— 80 ° on ver t ical line) . Therefore th e  overa l l  size

of pa ne l wi th  m n e m o n i c  device is accepted equal to 5 0 ) 0x 1 5 0 0  (1800) ,

which makes it possible to place i n  one series 9, a n d  in t w o  series

to 18 symbol s of subdivis ions (shops) . For the location of the

ob jecbs of control at the level of the eye of the sitting person

( a p p r o x i m a t e l y  123 0 mu f rom floor level) the  plane t ao les , which

sym bol ize sh ops durin g arrangemen t/position in one series, are

establish/installe d on height 1300 mm , and in t~wo series on the

height/altitudes of 1100 and 1700 mm , and pane l itse lf w i t h  m n e m o n i c

device is raised on two racks with a height/altitude of 63J ma.

On the basis of the fact that the greatest depth of the devices

of i l lumin at io n and  of s ignal  a r m a t u r e  does not exce e l  120 m m , or for

convenience in the mounting and de bugging the depth of panel with

mnemonic  dev ice it is accepted as the equal  to 350 m m .

In mosaic  cel l/eleaent~ are provided the devices  of

i l l u m i n a t i on , whi:h ensure direct/straight brightness contrast.

Sy mbols on the  scr eens of mosaic cell/elements on t he  p l a n e  t ab les  of

panel wi th  mnemoni c device are made wi th  s ize/ dimensions 18x 10 mm

dur ing  p lot t ing of symbol in one series , and  15x9 mu luring plot4ing

of symbols  in two series ( thickness of l ines 2 mm )

Page 1 311.
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The panels of recorders are intended for the location of the

instruments , whic~ realize recording the fundamental technological

parameters  of process, the  most important technical—e :onomic indices,

and also the digital indicators, which reproduce on their screens the

left the preset zones technologica l parameters.

In ce r t a in  ca ses is permissib le the i nst a l l a t i on  on these  pan 4s

of the cathode—ray tubes of industrial television eguipment or screen

indicators .

Ove rall sizes of basic part of panel 2000x1500, the depth of 60U

mm . Recordin g is r ea l i zed  by record ing  i n s tr u m e n t s  ( m i l l i v o i tm e t e r s ,

çotentiome te rs) . For record in g the technical—economic indices, are

ut ilized the instr uments sometimes multipoint with a side tape (of

type ASP, KSP—4), t h a t  have c o m p a r a t i v e l y  h i g h  s i z e/ d i m e n s i o n s ;  on

pa ;el it is  possible to a r r ange  to  6 ins t ruments .

For record inl of the technological parameters, are utilized

miniature/small a~ toaatic recorders 
— to 15 pieces. The remaininq

place (usually on top) is utilized for the location of digital

indicators (to 5 p ieces).

____________________________ - -~~~~-— ~~~~~~~~~~~~-~~~ - - -  -
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The  scales of recorders are calib rated in na tu r al un i t y of

measured pa rame te r s .  To d i g i t a l  indicator s the p a r a m e t e r s  are

der ive/ concluded , as a ru le , in re lative f o i m .

The console d i spa tcher  (F ig .  33) is the work s i te  of d i s p a t c h e r

personne l and function ally is divided on three section s. Right

section is the des k on which are establish/installed the microphones

of the  lou d speaker connect ion. Midd le  ~~c t i o n  is i n t en i e d  fo r  ~he

arrange ment/positi on of telephone switch, armature of t~ e signalin g

of t he  s t a t e  of al l  devices of system , te lephone  sets, levices , which

chec k the soundness of signalings , devices , which ensure the

in put/introduction into computers and the ccnclusion/Ierivation from

it of the results of calcul ations. The results of calculation s are

reproduced on dijital optical indicators, which are

establish/installe d on vert ical attachment. The left se;tion is

intend ed for the arrangemen t/position of aicromnemonic device with

the  bu i l t- i n  into it plug—type commutator .

Page 135.

The pane l  of l e f t  sectio n is mad e bf inclined ani has in lower

pa rt a microa ne ilonic device which corresponds to the inemonic devicc

of product ion and has at the points, whic h correspond t t~ e

signa lled pa rameters , telephone jacks. I~ upper part are assembled

— ——-~~~~~~~~~~~~ .— - ~——- -—.
~~ —~
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The scales of recorders are calibrated in naturaL un ity  of

easured paraneters. To digital indicator s the paramet er s are

derive/concluded, as a rule, in relative fat..

The console d ispatcher (FIg. 33) is tbe work site 3f dispatcher

person ne l and functionally is divided on t hree section s. eight

section is the desk on which are establi3b/installed the m icrophones

of the loud speaker connection. m iddle ~~ction is inteniel for the

artangenent/position of telephone switch, arnature ~f the signaling

of the state of all devices of systea, teleçhone sets, levices, which

check the soundness of signalings, devices, which ensure the

inpntfintroduction into cosputers and the conclusion/Ierivation fron

it of the re sults of calcul ations. The results of calculations are

reproduced on digital optical indicators, w~ icb are

establ ish~ installe d on vert ica l at tacheent . The L .ft se:tion is

intend ed for  the ,rrange.en t/posit ion of .i~~onneaon i~ device with

the b~silt- in into it plug—type coanutator .

Page 135.

The panel of lef t  sectbn is ande bf inclined ad has in lower

part a ai:roa seaonic device which corr.sp3nds to the lnea3nic device

of product ion and has at the points, .hi k correspond t3 the

signalled paraaet~r., telephone jacke. I~ upper part are ass••bled

__
___~.-_ _ _ . .___._L_ _ - .
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five plugs of the cal]. of the parameters •ath of tihick :orrespoad s to

their digital indicator. Above the .icros aemonic levi:. are

arrange/located the sockets of the clearings of signal ‘bottleneck”,

tsr which there is a plug, wh ich identit~/index.s after the clearing

of signal “bottlen eck”. Ind icator of the co~~ined s ,La s  La intended

for the ~onversioa percentage values of the parameter iIt absolute

ones.

The indicat7r of the combined scales is carn al )ut La the for.

of the vertical panel, establish/installed on the l.ft 3ectiOfl of

co~sole.

For storing the documentation in the pedestals of l.ft and right

sections, are made dra wers. Common/general/total overall sizes of

console — length f 2,800 m m , the height/altitude of sorizontal panel

750, in~]Lned 800 mm , the height/altitude of attachme~t 300 mm , the

widt h of the wor ki ng zones of dispatcher and his assistant 1 of 100

mm, the depth of :onsole 900 mm, overall height 1 of 13) i..

The rack of printing is intended fo: the arrangesent/position of

the electrified ty pewriter, with the aid of which on progra . of TsV~
or order of dispatcher are recorded the parameter., the situation,

recommendations, is maintained station log .

L -
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? i .  33. ~ oasol. f o r  the dispatcher of systes “K askad- 2~ ”.

Pa ge 136.

The rack of the loading of information into TaVI and the

assign,m.nts of the settings of the signalled tschmoio;i:al pa rameters

is intended for t~e ar~~ngement/position of the controllers of hand

data input and ~ plu ;—type commutator for fixat ion of the limits of

the signalled pari .eters. The unit  of th. controllers of hand

in putfintroduct iom is establish/installed on lateral in :l ined panel ,

p1mg—type commutator is arruge/located an upper hor isontal  pa nel and

is closed by trans parent cap/cover.

Ike layout of 000 ii central control room.

lm.ed iate dispatching egmipsent , as a rule, is

L I
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establish/installed in the isolated/insulated location by area from

80 to 120 ..2, arrange/located not far from machine r o m , and

location for the r eceivers of informant.4 s a rule, before the front

of con sole on dist ance 4-5 m , is establish/installed the panel with

anømouic device (Pig. 3~&). To the left and to the r ight  of panel with

mn~.onic dev ice and  nearer to console are establish/installed the

pa nels of recorders. The y are establ ish/installed in su :h a way that

their front panels are inclined at an aa;le from 145 to 60~ to the

front of :onsole.

-T 
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rig. 3*4. Layou t of ODO of system Kaskad-22” in centra l c ntrol room.

Page 137.

If panel with mn e m oni c device has small Linea r dimensions , panels of

recorders can be establish/installed close to it, forming

common/general/total concave panel. The racks of printing and

input/introduction are establish/installed to the right and to the

left of co nsole at the level of the seats of dispa tcher  pe r sonnel or

they are establis~/installed close wi th  t he  extreme sections of

console. The mu t u a l  locat ion (right or lef t )  of the p ane l s  of

recorders relative to panel with m nemonic dev ice is determined

depen diing on the L ocat ion of machine r oom am& 1ocatio~ s bn the

receivers of informational system .

The neivet salizati on of ODO. 

— —- ------ —v—-— -— - -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ - - ——— ~~~~~~~~~~~~~~~ 
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~ogether .itn the advantages of ODO systems of tie “Caskad” type

its joining to the object of control reqeires one or the other

changes in the con struction/d esign. It is not general- purpose and in

certain cases reqiires the execution of the  works, coanected with  the

considerable ezpeadit iares of time. During a cha ng. in the f low chart

of the object of :ontrol (installation ii the shops of the auxil iary

.qmipment , change of the quantity of controiled/iasp.:ted

technologica l pa ra me ters, etc.) sin gl e dev ices of 000 and first of

all pa nel with mne monic device require serious alter at ions. The

alterations in process of which are ca rried out bsn :h aid  electrical

asse mb ly w orks, unavoidably lead to the aced for the

discori~nect ion/ cut oft  of part of 000, whic h impedes the work of

dispatcher personnel.

Nosaic panels pro vide the possibilit y of rapid introduct ion into

the mnemonic d.vi:e of any changes, connected with a ch an j a in the

fl•w cha rt of the object of control , but also they are riot deprived

of the numb e r of deficiency/lacks (high :•st/value , ti~~ :insiierable

weight , hinder/hauper .d adm ission to electric armature , etc.).

In  connectioi wit h grown deuamd on t k1e automated control systems

of product ions, th ere arose the need for prod ectiom of 000 by

t~~~~~~~~i _ _  _ _ _ _  

_ __ I
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industrial method . For this purpose, was developed mos t ideal 000,

combining in it sel f the advantage both of the mosaic an d cabinet

panels of systems of the typ e  “cascade/stag.” (product ion of which

plann•d at the plant  “Shchitavtomatika ” i hitomir) .

Page 138.

as the basis of newly developed 000 is placed the building block

concept, which ensures poss ibility of the unification of a series of

assemblies, speed of growth and recomposition of the m i n g l e  devices

OD , reduction in the cost/value of equipme nt and lab r expenses.

Panel with mnemon ic device is the combination of th e  cabinet and

mosaic types of panels. As the basis of panel serves :aainet type

sectj•n, on wh ich are establish/installed the mosaic plane tables,

which symbolize the  shops of the object of cont rol . Teis ~ombinat ion

is accept.d in connection with the fact t hat , as a rule, change in

the common structire of production (const zuction or complete

reconstruc tio~ of the operating shops) they are carrie d out not more

fr.qu.nt than one time in 3—$ years, but the intraskop str ucture and

interdepartmental con n ections ch ange muck sore frequently.

On the fronta l part of the section, which has overall size

2000z 1500z 330 mm, is establish/ins talled six movable vert ical  rod s
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which are intended for the attachment of plane tables. Panel  is

collect/built from several sections and is establish /Lnstalled on two

rectangula r racks or common/gener al/total duct.

Plane table ~onsists of rectangular fraaevork/boi y in which is

establish/installed dismountable grating (analogous t the  setting

grating of pl an t ‘Shchit avt omatika”) . Nosaic cell/elements are made

with the transparent screens on which that or by another method will

be deposited alpha numerical, silhouette and other sym ols. On each

plane tabl e is establ ish/installed 130 mosaic cell/ele ments with

screens 4Ox4O mm or the corresponding nu.ber of cell/elements with

screens $0x80 and *0x120 en. On the screens of mosaic a l em a n t s  are

appli*d the symbol s of fundamental  technological egaipient

(silhouette), of diver gence of the technical—economic indices

(alphabetical), of the position of narrow bridge” (alphabetical),

“emergency situations” (alphabetical) and divergences of t he

technological parameters (digital) • As a m l ., to eaca mosaic

cell/ele ma nt will be d eposited one symbol or part of the symbol , but

sometimes when is required the savings of effective area of plane

table, is allow/assumed plotting on the mcr n of two alphabet ical or

di gital symbols. E ach mosaic cell/element w ith the plotted to its

screen symbol is suppl ied wit h the grou p or. individual dev ice of

illumination . The devices of illumination ar. applied two forms —

with one and four incandescent lam ps. For purpose of t h e  signaling of
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different states of f undamental  techa3lo;ical equipmen t of the device

of illumination , t hey provide the successive il lumination of symbol

by four d i f ferent  colors.

Page 139.

The total quantity of silhouette symbols (fundamental technologica l

equipment~1 does not exceed 50 and it makes it possibb to collect

virtually any flow chart of the produ ct io n of the chem ical and

petrochemical branches of industry. For conducting of inspection,

repair or replacement of mosaic cell/elements and devices of

il luminati on the plane table can be turned on the f l app in g  hinges and

be record~ fized in hor izontal position. Per pre vent in j  th polluti on ,

the faces of plane tables can be closed by tr ansparent sheets with

the dulled surface , and somet imes by mosaic sheets wi th  dulled

surf ace. Sometimes mosaic cell/elements are  estabIish~ iri s tal led with

transparen t screens, and on the surface of transparent sheet , is made

the duct/contour of the flow chart of sho p and all r e m i i n L n g  symbols.

For t he  unificat ion of plane tables and provisi on f o r  their

uniformity , necessary for facilitation for  th. dispatcher personnel

of control of signals, the symbols , conmo n/general/total f o r  all

plan, tables, are arrange/l ocated in the ;trictly defined order.

Common/general/tot al symbol s are sstablish/installed in an upper

=
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series of plane table in the following sequence froi Left to right —

the divergence of the technical—economic indices, “ em er gen cy

situation” , position “bottlen eck”.

- - The pa nels of recorders differ  from the  analogou3 paaels, which

fo rm part of ODD 3f system “K aska d”, only by size/diaansions which

correspon d to the size/dimensions of the p anel of sect io n iv ith

mnemon ic device , and are 2 ,000 x 1~ 500 x700 mm. On the f :ont  panels of

panels , it can be establish/installed to 18 miniature/ su l len ones

and to 6 f ull—scaLe recorde rs . For the attachment of i n st rum en t s  in

panels, a re establ ish/installed several .ovable bor iz,nt al rods.

The console lispatcher is made by co u posite fr~m the sect ions of

t three typi cal dimensions 1,000, 800 and 500 cm . All secti ns have

co*stant depth  90) and height/altitude of 750 mm . Sect ions are cede

with the  cenovabla covers on which can be establish/ installed the

attachment s, intended for the arra ngement/position of the units of

text recommendations, th e indicators of t h e  combined scales,

miniat ure and min iature/small recorders, armatures of s ignal ing  and

cont rol.

Page 10.

Th. modula r constr uction of console maksm it possible to ;ive to it

_ _ _  

-

, 

_ _
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layout , m ost adequate/approaching these specific conditions .

Technical capabilities of ODO of systems of the type “Kaskad” .

(I)
XapaK?epHcYHIlIt (s) - ~~‘ .K.c- .Kaekar flpwie-

qajiue
(31 Aaa.,,woiu perucvpau~a ociio~ iwx

rexHoJporHqecKHx napaMeTpoa Ha
,~~~ npu6opax Ito 15 .l1~ 18
, Aiiaj io,-oi~aa pCrHC TpaWIH TeXHUK0- ~ KO-

HoMIIqeckHx nolca3are.lei% Ha npn-
6opa x Ito 18 Ito 18 (a )(TI CI~rIua m3aflHH OCI!OBHbI X Tex,IojorHqe-

• CKHX napa~ eipo~ 0 200 .to 576’ ‘Ha pac-
qeTa

AO 32 Ha

( oi Kaa~aoM
n.~auweTe

Bo~npo~I3be~LeIlRe 3Ha~eHHii ucoHTpo~1Hpy- /
euwx TexHoiorHqeclolx nap aMeTpo s (Ito 200 4 Lto 576’ To ~ e

( i/I Bi~i aaqa Tekc Tcmux peKoM el~ awffi . . ~ t1o 66 ( Ito 99’ ~~‘Ha O~ H~U npic~a~~y
(I& O)J)Io UBeTHwx cHrHa1UB C0CTOHHHq o6o- (~‘ (,~I)

pyAoaaHlIH ito 140 ito 96/32 lie
288/576’ iuia~we~

4emlpexuBeTHLlx cHtHL~OB Co~TOfiHulR (,7)
OOopVAoBalIHa Hei Ito To Ke

(/$ ~9 - 288,576
Ceerol~k.lx cHn1a~oE o1g-

~øI1eHml ~e xuij- (P (if,’
5 xo-~KoHoMHqeCIcHX noica3iTe.fleà . . ito 4 ito 4

nJlaHweT
AB pH~ HbIX curHaioe 1 1 Ha (227

f~~Ii nJlaHWeT
MHAHRaUHH aau perncTpausa Ha npilóO- cZ 7 ~pax iy.~bTa HeT Ito 3’ ‘Ha npH-

cia wcy
cekuIH

TeJle$OHH3R CB~3b COOHeH TOB 40 ~JIo 100 1 ,a1
( i_S4) YcTpOflCTBa MI FHHTO4)OHHOfl aaniics  . Ct’ Ito 2 7~ ito 4 Tiiiia

(~ b/Ann,p.,yps ..oza a 3BM ii .~ aoAa 
•

pS$)Mb?$TOS $ ~.3p~MX 00 10 Ao ii. wi.-
3x11. CTIMIy

Key: (I). Ckam a~~.riati~~. (2). “E askad—22”. (3) . “Ka skad’ . (*) .

Rote. (5) . An al og  recording of fundamental  technolog ical parameters

at instruments.  (6) ’ . To. (7) . Ana log recording of t a c mn i c a l—econo.ic

indices at instrum ents. (8) . signaling of fundamental technological

parameters . (9) . ~ From calculation to 32 on each plane t ole. (10) .

Reproduct ion of values of controlled/inspected te:hnolo;i :al

I -.
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parameters . ( 11) . Delivery of text recommendations. (12 .. Th e same.

( 12a) . *Por oqe at t achment. (13) . Monochromatic signals of state of

equipment. (14) ~ 16/3 2 to pl ane t able. (15) . Four—col ored sig nals of

state of equi pment . (16) . No. (17). The ;ame. (18). Indicating lights

of divergence of technical—economic indices. (19). ?o plane table.

(20). Emergenc y signals. (21). Indication or recordin; on instruments

of console. (22). *For the attachment of section. (23~, Telephone

communication of subscribers. (24). Devices of tape recording

record ing. (25). Type “orbit”. (26). Equipment for inputfirtcoduct ion

into compu ters and for conclusion/derivation of results into !tgits.

(27) . *For at tachment.  

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



-
~~ ~~ -,-—~~~~~~ w--.—~ — ‘- —‘----

~~ ~~~--~~~
-
~~-- — —

DISTRIBUTION LIST

DISTRIBUTION DIRECT TO RECIPIENT

ORGANIZATION MICROPICHB ORGANIZATION MICROFICHE

A205 DMATC I E053 AP/INAXA 1
A2 10 DMAAC 2 E017 AF/RDXTR-W 1
B344 DIA/RDS-3C 9 E403 AP SC/ INA 1
C043 USA.MIIA 1 E404 AEDC 1
C509 BALLISTIC RF.S L2\13S 1 E408 APWL 1
C510 AIR MOBILITY R &D 1 E4 10 ADTC 1

LAB/Plo
C513 PICATIN~4Y ARSENAL 1 FTD
C535 AVIATION SYS COMD 1 CCN 1
C591 FSTC 5 ASD/FTD/NIIS 3
C619 MIA REDSTONE 1 NIA/PHS 1
D008 NISC 1 NIIS 2
11300 L’SAICE (USAREUR) 1
P005 DOE 1
P050 CIA/CRB/.A~D/SD 1
NAVORDSTA (50L) 1
NASA/XSI 1
AFIT/LD 1
1 1.I./Coci~ 1—38 9 1

FTD—ID(Rs)p~2o67_78
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