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REIvTE-CONTROL AND REOTE -IGNAL 5Y6TE

V. S. Malov

4-1. General Information

Remote-control and remote-signal systems, as was explained earlier, accomplish

the transmission of discrete information: control commands from manufacturing

establishments and notices about changes in operation in t hebe establishmentse.

In both remote control and remote signalling the task comes down to the formation,

transmission and interpretation of an organic number of discrete signals correspond-

ing to commands and notices. On the strength of this, the methods of constructing

remote-control and remote-signal systems are analogous. In addition, the functions

of remote control and remote signalling are usually performed by general establish-

mants. Therefore, in the future, remote-control and remote-signal systems will be

examined in general and only those elements peculiar to remote control and remote

signalling will be isolated.

In general case a remote-control and remote-signal system may be represented

by the block diagram in Fig. 32.

* The transmission of continuous commands (information) is carried out consid-
erably more rarely (mainly in the control of moving objects). In mode of signal
transmission these systems are snilar to remote-measurement systems.
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The sending of comwands from the control point (CP) is carried out by action

(by hand or from an appropriate pickup) on the individual command elements (unit 1).

The command-signal formation unit 2 forms signals to be sent by communications

channel to the execution point (EP). Here the signal is interpreted by a selecter

3, as a result of which the individual element of execution of the given command

(unit 4) begins operation. The latter acts on the executing device 5 of the object

of guidance and control (including or excluding the execution mechanism, change in

its position, etc.).

Changes in the conditions of the object (change in the condition of equipment,

attaining liited values of the controlling parameters, eta.), including those

appearing as a result of command execution, are recorded at the BF by signalling

transducers 6 (unit-contacts of mechanisms, coutact measuring pickups, etc.). The

signalling pickup turns on the corresposiding individual signal-system element (unit

7). As a result the formation unit of the information signal 8 forms a signal and

sends it along a comiunications channel to the CP. At the CP the received signal

is interpreted by a selector 9, after which the signal-system execution element 10

corresponding to the given information starts operation and switches on the signal-

system indicator 11 (usually a signal lamp).

In remote control as well as in remote signalling the fundamental functions of

the system are: formation of a number of signals equal to the number of messages,

transmission of the signal along a comnunications channel and interpretation of the

signal for the purpose of switching on the execution element corresponding to the

signal sent. The latter operetion is called selection.

There are two different methods of forming and selecting signals:

1) each of the n elements of the signal is used for transmission of one of the

m messages (M is the number of pulse-signal values). In this n inidependent messages

may be sent in each signal, and the total number of possible messages is:

amn.
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2) Signals are formed by combining all n elements of the signal at m values

of the pulse sign, i.e., the messages are coded. In this the set of all n elements

of the signal is used for the transmission of one message. The total number of

possible messages N = jp(n, m) is a function of the coding method selected. In the

first case of signal formation the remote-control system is multichannel (n-channel),

and in the second it is a single-channel system.

Let us call the selection in the first ,ethod of signal formation direct, and

combined or code in the second.

CP EP

c__-- 1remote--I

Fig 3 Geera b ontisrol; a e 4tecnro n

comand 3
command-ec

tiona eleens .0 0 xcto eie inlsse

into 1138 7 igainto 07F
info 4JO 4J ! J

Fig. 32. General block diagram of a reinote-control and
remote-signal system.

1 - individual commnand elements; 2 - command signal for-
mation unit; 3 - selecter; 4 - individual comzmand-execu-
tion elements; 5 - execution device; 6 - signal-system
pickup; 7 - individual signalling elements; 8 informa-
tion signal formation unit; 9 - selecter; 10 - individual
signalling execution elements; 11 - signalling indicators.

In addition to the methods of selection examined, group choice is often used.

In this the remote-control and remote-signal items are subdivided into groups and

the selection operation is divided into two parts: a) the selection of a group to

which the given item belongs and b) the selection of an item in the group. bome-

times the number of steps is increased, for example, a three-step choice is possibles

group--subgrou--it._

In the case of direct selection, the group choice reduces the number of elements

of the signal end, therefore, reduces redundancy.
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Let N items be divided into & groups. Then the total number of signal ele-

n = n n N

where n is the number of elements of choice of the group; and n2 is the number of

elements of choice of an item in the group.

The minimum number of signal elements is obtained at

n, = ft V

n

In multistep selection (j steps) this condition takes the form

ioe.,

In combined choice the group selection does not reduce the number of signal

elements, and for some types of codes it lengthens the signal. In similar cases

group selection is used only for design considerations.

4-2. Some of the Most Important Connections and

Units of Remote-Control Devices

The following are the fundamental functional connections and units of remote-

control devices:

1. Pulse-sign forming devices.

2. Pulse-sign discriminators.

3. Coders
. Dcoders Iused in system with combined selection.

4. Decoders

5. Pulse generators
used in systems with time division.

6. Distributors

7. Frequency selectors - used in systems with frequency division.

8. Trigger junctions - used in systems of intermittent action.

9. Output units of control and signalling.
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From this list let us examine the coders, decoders and distributors, since

they are the most characteristic and peculiar to remote-control devices.

Coders Figure 33a gives the general circuit of a dual-code coder having

multi-contact coding keys. The circuit was constructed for a three-element code

(n = 3; N = 8). The buses za and zb form circuits of the formation of the pulse-

sign values 0"0 and "1". When one of the keys is pressed, code-pulse formation

circuits are formed which correspod to the number of the coding key (1K-O00,

2K-OOl, 3K-O10, etc.).

In some cases, in order to decrease the number of key contacts, diode code

circuits are used.

IN2K 3Y Vk SK 6K 7K 8K

1K 2K 3K 4K( 5K 6K 7K 8M0k

2 4

le 2K 3K 4K 5K 6K 7K 8K

a)

+

0.0

b)

Fig. 33. Circuits of binary coders.

a - with multicontact coding keys; b - with diodes.
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An example of this circuit for binary-code formation with signal transmission

according to the presence or absence of a pulse is shown in Fig. 33b (the combina-

tion 000 is not used for signal transmission). In this case R - r.

Coders for codes of other types are constructed in the same way.

Decoders. Most decoders use electromagnetic relays. In codes with m = 2

two relays are used for each signal element; they record the value of the pulse

sign. The contacts of the recording relays form a decoding circuit. The most

simple decoder circuit for a three-element binary code is shown in Fib. 34a. The

indices of the recording relays correspond to the following systems the first

figure indicates the number of the code element, and the second the value of the

pulse sigh (0.1). For example, the relay of the third pulse, recording "0, is

denoted by 30, while the relay of the same pulse, which records "Ll is 31.

In contactless remote-control devices binary decoders based on lock-on cir-

cuits with two or more inputs are often used. The principle of their action was

examined earlier. Figure 34 shows an example of a contactless decoder circuit for

a code in one combination of the type C2 (N = 0).

The recording elements are shown here conventionally as contacts of relays 11,

21, ... P 51, which when receiving a "unit', lock on the corresponding code element.

In reality, the voltage is supplied to the horizontal buses by the contactless

recording elements. Each output loop contains a diode lock-on circuit with two

inputs. The resistors in the circuit are chosen form the condition R - r. When

two *units" enter the input of the corresponding lock-on circuit, a voltage is

formed, since both diodes are cut off, for example, when relays 51 and 41 operate

a voltage is formed at output 1.

Distributors, In relay-contact remote-control devices either telephone step-

by-step switches-switches with step-by-step electromagnetic actuators-or relays

serve as the distributors. The relays make up calculating circuits.
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IDI

r r

1 2 3 4 5 6 7 8

output circuits
a)

R R R R R R R R

1h51

P. -I

1 2 3 4 557 869 70

oUtput circuits

b)

Fig. 34. Decoder circuits.

a - relay-contact binary decoder; b - binary
matrix decoder of C5 type code.

Two types of relay distributors are used: two-cycle and single-cycle. The

first count off pulses and the intervals (pauses) between them, while the second

count off only pulses (or only pauses).

Figure 35a shows the circuit of a two-cycle relay distributor. In this cir-

cuit, when the control relay P is switched periodically (i.e., when the relay is

either open or closed) there occurs alternate switching on of the relay-counter C

and switching off of the previous one in succession. The contacts of the relay C

switch the corresponding transmission or reception circuits, (Fig. 35b).

The single-cycle distributor (Fig. 35c) has a more complicated circuit. The
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circuits of the relay-counter C are divided into odd and even. The division is

accomplished using a two-coil relay (the coils are denoted by RI and RI,). The

relay R operates in two cycless switched on during a odd pulse and the pause

following it and switched off during an even pulse and pause. Because of the

design of the circuit, the next relay C operates during the pause after the pulse

to be counted off and switches off the previous one. Thus, the relays C switch

on in numerical order. The number of switching circuits is equal to the number

of pulses to be counted off.

From the number of contactless distributors let us examine an electromagnetic

circuit having a square hysteresis curve. These circuits, as relay circuits, are

both single-cycle and two-cycle. Fig. 36a shows the circuit of a single-cycle

distributor whose function is analogous to the relay distributor in Fig. 35a.

The cores of the electromagnets 1, 2, ... , A are made of permalloy or ferrite,

which possesses a hysteresis curve nearly square in shape (Fig. 36 c), This ele-

ment is a passive memory cell with steady states "0 (-Br) end -1' (+Br). During

magnetic polarity reversal of the core (transition from the state '1" t6 "0 by a

negative magnetic field, or vice versa) a momentary voltage pulse is formed in the

output winding. When a negative magnetizing field acts on a core in state Il

the core remains in thic state and a small interference pulse is induced in the

output winding, due to the fact that the hysteresis curve is not perfectly square.

The shifting of the core from the state "0 to 018 is usually called core

"preparation" and magnetic polarity reversal from "i" to "0" is called "counting.

The operating principle of the circuit in Fig. 36a is the following: each

core has four windings; a preparation winding w1, a counter winding w2, a transfer

winding w3 and an output winding w4 . In the starting position all cores except

the first one are in the state '0". The first core is readied (transferred to 01")

by pressing the button K, momentarily. Then switch K2 shifts to the upper poei-

tion and a counting pulse passes through all windines of the even cores. However,
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only core 1 was prepared; its polarity was reversed and an output pulse was formed

in winding w4. Simultaneously, a preparation pulse for the winding wI of core 2

is received from the winding w4 of core 1. As a result, the latter core shifts to

state 0l1. iz4-izlz ....

L L L L. L L-

4C4 IC 2

21 3C '4C 5C

a)

r r 2C 3 [C Fnc

1 2 3 4 5

switched circuits

b)

KC fl
frILRc r CZ*, 4 c U .c

L ",p cc "7

a)

Fig. 35. Relay-distributor circuits.

a - two-cycle circuit; b - output circuits;
c - single-cycle circuit.

When K2 shifts to the lower position, the polarity of core 2 is reversed,

i.e., it shifts to state "00, a pulse is formed in its winding w4, and core 3 is

readied. When K2 is keyed repeatedly in a similar way, preparation and counting

takes place at all remaining cores and output pulses are formed in their windings

w4 (Fig. 36b). If winding w3 of coil p is connected to winding w1 of coil 1, the
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distributor will operate continuously as a closed circuit.

In actual circuits the keys K1 and K2 shown in Fig. 36 a are absent. The

control of the distributor is accomplished by contactless elements.

+

a)

... A
A

A0 He

A
A -5r.0a)

b) o)

Fig. 56. An electromagnetic contactless
distributor having a square hysteresis curve.

a - principal circuit; b - diagram of pulses
in the output circuits; c - curve of coil
magnetization.

iultiwire remote-control and remote-signal systems are inproved types of

remote-guidance systems. Usually they operate by direct selection. In order to

reduce the number of connecting wires at a given number of commands and messages,

several (2 to 4) pulse-sign values are used. The most customary pulse signs are

polarity (m = 2) and magnitude (amplitude). Usually La = 2 is also taken for the

magnitude sign. Using polarity and amplitude signs simultaneously, the total

number of pulse sign values may be increased to m = 4.

An example of the schematic of linear circuits of this system is shown in

Fig. 37. The circuit was made applicable to remote control and remote signalling
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of two-position object. The remote signalling of an object's position requires

less current than remote control. A large instrument multiplier R0 was put in

the signalling-relay (CO, CB) circuit which signals the position of the item for

this purpose. The position of the item is controlled by the unit-contacts IB,

2B, ... To send a command by closing the contacts of key I(, the relay coil and

the instrument multiplier are shunted by a low resistance R (Rs F
< 0 + Rr is the

resistance of the relay winding) and the current in the line is increased. The

control relays (UB, UO) operate only at high current. The control and signalling

circuits of the opposite positions ('switching on and off" and "switched off and

on') are supplied by the positive and negative half-waves of a d. c. rectifier.

Thus, four signals are transmitted by each wire: two commands and two notices.

SA Lo ]_ P V8

R, _jKU-B

a8,=3_-6
81 4i, lCO a 80

RO IC8 - -

R j8

RO. 2KV-

82 2 V8"

--- to succeeding circuits--+

Fig. 37. .5chematic of the linear circuits of
a remote-control and remote-signal system.

k-control key; CO-si~nalling relay of
switched-off position; CB-signalling relay
of switched-on position; UB-control relay
switching-on; UO-control relay switching-

off; 1B, 2B, ...-- unit-contact of the exe-
cution mechanisms.

An increase in the number of wires in the communications line with an increase

in the number of items of guidance and control makes multiwire systems uneconomic
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at distances in excess of 1 to 1.5 km.

4-4. Systems With Freauency Division

Systems of this type are used mainly in the remote control of widely separated

objects. The most simple version of this is a system with individual frequencies,

i.e., with direct selection. Here each command or message corresponds to a defi-

nite frequency. Pulse signs are not used. Thus, the number of frequencies n is

equal to the total number of commands (or messages) I.

This system has two principal drawbacks: a) a high number of frequencies

used, which requires a wider working-frequency oand, and b) a low noise stability,

since interference at frequencies close to any of the working frequencies will

lead to error.

Therefore, combined systems have gained considerably wider recognition. The

codes C are usually used in systems of this type, that is, codes with the para-

llel transmission of two signal frequencies at the total number of working frequen-

cies a. The choice of this coding system is determined by two considerations.

In the first place, the reduction of the number of possible frequency components

during cross modulation is strived for: when there is a two-frequency signal the

number of combined frequencies in the working-frequency band is minizal. In the

second place, in two-frequency codes the decoding is very simple; the decoder is

a combination of N lock-on circuits. In this one must reconcile the fact that at

n X 5 combination by two increases redundancy (in comparison with the optimum

combination; for example, for an even n-cn/2
U

The working frequencies, as a rule, are in the voice range.

The most important elements of systems with frequency division are the fre-

quency selectors and oscillators.

Either electrical resonance (electrical selectors) or mechanical resonance
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(electromechanical selectors) is used as the frequency selectors. The most simple

electrical selector is a series or parallel tuned circuit, sometimes in conjunction

with an amplifier (Fig. 38).

Due to the insufficient selectivity of the tuned circuit, band filters are

used. For comparison, Fig. 9 shows the frequency characteristics of a tuned

circuit and a two-section band filter (type m and h sections) in which inductance

coils with the same Q-factor are used. The advantages of the band filter are

obvious. In practice, band filters are made with a pass band of 50 to 60 cps

and more.

Tuning-fork (Fig. 40a) and reed (Fig. 40b) resonance selectors are among the

electromechanical selectors used. In both csses the s-factor of the oscillatory

system is high (about 1,000), owing to which the pass band is extremely narrow

(-0.% fres). This increases intolerably the voltage-build-up time at the output

of the oscillator and requires highly stable tuning of both the selector and the

oscillator.

CEC

a) b)

Fig. 38. The use of series (a) and parallel
(b) tuned circuits as frequency selectors.

U r Fig. 39. The frequency char-
Ut acteristics of the tuned cir-

cuit (1) and band filter (2).

01f.
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11 sign

Fig. 40. Electromagnetic resonance selectors.
a - tuning fork; b - reed.

When mechanical oscillations are used for excitation and removal of the signal

of polarized electromagnetic systems (Fig. 40), the latter exert a damping effect.

As a result, the pass band is widened to 1% fres "

6M- ' l y 12 4

9~ joeg sit d~

100

611 V>W 804W W

8 '2-v 8 0
V <rr

Fig. 41. Block diagram of a re, ote-control and remote-
signal system having frequency division and combined

G - audio-frequency oscillator; c - coder; A - auplifier;
BF- band filter; D - decoder ; X - control key; L - sig-
nal lamp.

1) 0; 2) CP; 3) P N o. 1; 4) to other EP; .5) L; 6) BF;
7) C; 8) D; 9) A2 ; 10) A,_,; ll)A 2 -1 ; 12) A,; I) D;

14) C; 15) object.

Together with these simpler electromechanical selectors, there are in use

more complicated systems with several degrees of freedom. The frequency charac-

teristics f these selectors are similar to those of the band filters.

Figure 41 shows the block diagram of a remote-control and remote-signal
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system having frequency division and combined selection (code C). This system

is made for dispersed, two-position objects. From the control point CP, the switch-

ing signal of the objective is sent when the key K is pressed. As a result, two

oscillators are connected to the amplifier A1 and a two-frequency signal enters

the line. At the execution point EP, band filters BF are set up which pass deter-

mined frequencies. When the corresponding two-frequency combination is received,

the command sent is decoded and the object receives the control pulse.

The remote signal of the object's position is sent automatically when it is

switched. During the course of a given time interval two oscillators are connected

to the transmission amplifier A2 -1, forming a two-frequency signal combination.

At the CP the received signal is separated by the band filters BF and interpreted

by the decoder D; a signal relay operates at the output of the decoder and the

signal lamp of the O-th position of the object is switched on.

4-5. 6ystems Having Tix Divisio

.ystems having time division pertain to a category of the most universal

remote-control systems for concentrated objects. There are a considerable number

of modifications of systems of this type. The distinguishing features of the

system ares synchronization, a selection method (direct or combined), a pulse

sign form, and also a means of transmitting signals (intermittent* or continuous,

cyclic transmission). Until recently, systems with episodic signal transmission

and stepped synchronization have been used almost exclusively. This solution was

determined first of all by the properties of the apparatus to be used: electro-

mechanical apparatus (electromagnetic relays and step-by-step selection) was used.

* In intermittent transmission, signals are sent only in one switching cycle

in case new information is formed or a comennd sent.
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The life of electromechanical apparatus is limited to a maximum number of opera-

tions, therefore, continuous (cyclic) operation cannot be allowed.

The introduction into remote-control technology of new contactless compon-

ents-semiconductors and magnetic pulse components-has removed these limitations

and increased the number of possible engineering solutions.

Let us first examine systems with intermittent signal transmission. The

simplest of these systems with time division are those having direct selection.

These are called distributor systems.

Transmission at each distributor step of an individual signal is characteris-

tic of systems of thiAs type. In step-by-step synchronization, each pulse acts as

an information carrier as well as a distributor synchronization pulse. Pulse

signs having two values (the pulse duration or the interval between pulses or

polarity) are usually used. One of the two pulse-sign values is active (1) and

is used for the transnission of a comwand or notice; the switching of the distri-

butor is accomplished at active as well as passive (0) pulse-sign values. An

example of a pulse diagraw in a communications channel using polarity pulse-signs

is shown in Fig. 42. Active negative pulses transmit the corresponding informa-

tion signals (No. 4 and No. 6) and serve simultaneously as a synchronizer. The

positive pulses are passive and are intended only for synchronization.

i~ -. t o,

U U

information Information

Fic. 42. cignal diagram of a distributor
system, with polarity pulse-signs.

The total number of wessages here is equal to the number of pulses, and, there-

fore, to the number of steps of distribution. It is obvious that the interference
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stability of this system is not high, since the distortion of any pulse will lead

to error! to the formation of a false signal during transition of a passive

pulse into an active one or to a signal not being formed. The distribution princi-

ple is used only in remote signalling, since in this case the result of signal dis-

tortion is less dangerous, and to transmit several messages in one cycle is very

tempting.

In remote control only one command is sent per cycle. This makes it possible

to detect signal distortion. This method of transmission does not correspond to

direct selection and in essence denotes the use of coded signals of the type C n
In this case redundancy is inexcusably high since C 1 Cn/2 (the latter code type

U n

in a single coibination has minimum redundancy).

Figure 43a shows the block diagram of a remote-control-remote-signalling

system of intermittent action, explaining the functions and structure of the device.

The transmission of a command from the control point CP is accomplished by switch-

ing on the appropriate command key lKt, 2KUt ... and momentarily pressing the start-

ing button 6B. The latter switches on the trigger element T1 and thereby the

pulse generator GP1. The pulse generator controls the switching of the distributor

D in addition to sending pulses in the line for controlling the distributor D2 at

the EP. As a result, both distributors have synchronized switching for all practi-

cal purposes (more accurately, D2 lags behind D1 for the time required to transmit

the pulse along the communications channel). The distributors alternately connect

the corresponding control key HU and the execution circuits to the communications

channel. When one of the control keys is pressed, the pulse-sign value is changed

by the pulse-sign forming device PSF1 and a pulse with an active pulse-sign value

is sent.

At the EP this pulse is detected by the pulse-sign discriminator P5D2 . As a

result, at a given step a circuit is formed for the operation in the unit U2 of

the output control element corresponding to the transmitted command. The command

17



is executed after checking the correctness of the signal reception, accomplished

by the shield b2. The principles of accomplishing this protection will be explained

later (§ 4-6).

1 5fly 1 
7  3

8, 2, 14

Kama

systems heving time division.

a - distributor system; b - combined system; KUJ - command
key; SB - starting buttoa; U1 - individual command elements;
T - trigger element; GP - pulse generator; D - distributor;
L - line junction; PSF - pulse-sign forming device; PGD -
pulse-sign discriminator; U2 - individual command-execution
elements; S - shield; K - unit-contact of the execution
mechanism; 02 - individual signalling elements; 01 - indi-
vidual signalling execution elements; SL - signal lamp;
CC - contand coder; CI - information-signalling coder;
CD - coiwuand decoder; DI - information-signalling decoder.

17) CZ; 18) CD; 19) DI 20) 30o hanel.

Remote-signal transm ission is accomplished in the same way. The automatic
starting of the devices (T2, GP2) is carried out when the unit-contact controlling

the position of the objective of the signalling is switched. At the CP, the

signalling output elements corresponding to pulse reception with active pulse-

sign values operates in the signalling unit Cl, and the signal lamps SL are turned

18



on. It should be noted that in the remote-signal transmission cycle, caused by

a change in the state of one of the objects to be controlled, the state of not

only that object but all other objects will be signalled. At the same time, all

signals except the one not carrying information will therefore cause redundancy.

The line junctions L1 and L2 serve to separate the local and line circuits,

and in addition, they are used for amplification and formation of the pulses.

Cobined systems to a considerable extent repeat the structure and mechanism

of the signal transmission of distributor systems, but are supplemented by coders

CC and CI and decoders CD and DI in command and message transmission and reception

cycles (Fig. 43b).

In recent years a number of remote-control systems with cyclic signal-trns-

mission have been built. Contactless components are used in these systems; this

makes possible continuous operation of the devices, since the life of contactleas

components is for all practical purposes not a function of their wear. These sys-

tems usually have distributor (direct) selection.

In the most simple remote-control systems having cyclic signal transmission,

calculated at comparatively short transmission distances, synchronization of the

sending and receiving distributors is accomplished from a general a. c. power-

supply circuit of industrial frequency. Switching takes place once or twice per

cycle of the industrial frequency. The simplified block diagram of this system

of unilateral action and the diagram of the pulses in the line are shown in Fig.

44a and k. The diagram is set up for sending command No. 2.

The transmitting distributor D is made as a ring circuit and operates contin-

uously, accomplishing one step per half cycle of the current. The receiving dis-

tributor DII is connected as an open ring and stops after n steps. The repetitive

switching cycle of D1 1 begins after reception of the synchronizing (starting) pulse

C, which is to be sent in the beginning of the cycle of DI . The synchronizing

pulse differs from the other pulses (in the present case, by polarity). On the
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receiving side the synchronizing pulse is separated by the discriminator NSD. In

this distributor control circuit, random disturbance of the synchronized switching

of the distributors is corrected after each cycle.

Control-signal transmission is carried out according to whether or not the

next pulse is present in the line. In the present case (sending comiand No. 2)

only pulse 2 enters the line. In the receiver, the operation of the individual

control element (D1 , D2, *..) takes place when the pulse from the corresponding

cell of distributor P I agrees in time with the signal pulse entering from the

line.

The circuit in Fig. 44a is intended only to iliustrate the basic principle

of the action of similar devices and does not contain a number of essential connec-

tions which ensure the necessary interference stability of the renote-control

system.

The transmission distance for these systems is limited by the presence of a

overall synchronous electrical supply and also by the stability of the phase shift

angle between the voltages in the current supplies of the transmitting end receiv-

ing devices. The reliable action of the system is ensured at a phase difference

not exceeding :t 45 to 900.

Regarding this, the most universal devices are those having cyclic action,

local pulse generators and cyclic synchronization (Fig. 44c). The frequencies of

the generators G1 and G02 are approximately equal. The synchronization of generator

G2 is accomplished once per cycle by a synchronizing pulse. The frequency stability

of the generators must be sufficiently high, in order that the phase difference

between G1 and G2 not exceed the allowable number of parts of the cycle.
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Fig. 44. Cyclic remote-control systems.

a - simplified block diagraia of a system with a synch-
ronized overall circuit; b - diagram of pulses in the
communications line; c - simplified block diagram of a
system with a local pulse generator; DI and 'I- dis-

tributors; K.l, K2 - command keys; CCl, CC29 .. 0 - look-

on circuits; R1, R2, .. - execution relays; bPD - syn-

chronizing pulse discriminator; Gl, G2 - oscillators.

1) CP; 2) EP; 3) commo line; 4) 50 cpp circuit; 5) SPD;
6) R; 7) G; 8) D; 9) synchronization.
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1
4-6. Shedn mM JW Execution 9L Distorted Signa~ls.

The interference stability of a remote-control system cannot be absolutes

there always exists a certain probability of incorrect signal interpretation,

caused by interference distortion. The higher the interference stability of the

system the lower this probability will be. However, even a low probability of

distorted-signal execution is undesirable since it can lead to serious aftereffects

for the installation to be controlled.

Therefore, the receiving parts of remote-control devices are equipped with

shielded components and jtmctions, which are intended to increase the interference

stability of the system. It is obvious that shielding will not improve the inher-

ent capabilities of the signal system itself.

With the exception of code reception with distortion correction, the shielding

is constructed on the principle of locking out distorted signals.

The most satisfactory shield in unit signals is numerical, i.e., based on the

number of signal elements. In systems with time division this shielding simultan-

eously controlls the synchronization of distributor switching in the course of a

cycle.

In combined systems with codes having error detection, the functions of shield-

ing are carried out by the decoder. In order to achieve code-shielding properties,

the decoder circuits chosen must react to active (01") as well as passive (00")

pulse-sign values of all code elements. For example, in a contact decoder, the

circuit of selection for a given code is made up of the series connection of

normally closed contacts corresponding to "zero", and normally closed contacts for

"one".

In some code systems (in particular, in systems with frequency division) the

transmission of passive elements, as a rule, is not carried out. In this case the

control of the correctness of signal reception is accomplished by calculating the

number of received signal elements ('cnes"), which is possible in codes of the
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type Cuk etc,

)'any other methiods of shielding are used.
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DISTRIBUTION LIST

DEPARTMENT OF DEIVNSE Nr. Copies MAJOR AIR COMMANDS Nr. Copies

APSC
SCTR 1
ARO 1HEADQUARTERS USAF ASTIA 10
TD-Bla 3AFCIN-3D2 1ADC (RAY) 1
SSD (BsF) 1
BSD (BS 1
AEJ (DC) 1OTHER AGENCIES ESD (ESYl 1
APMTC (M ) 1CIA 1 APGC (P) 1

NSA 2 AEDC (ANY) I
AID 2 APSWC (swY) 1
OTS 2
ABC 2
PVIS 1
POE I
RAND 1

pID.TT- 61-17/1+2+4 24


