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Ta Chasti end Podrazdeleniye of Our Troops

L YL VYU .

Transfersble Banner Award —- by V. M. Alekseyev (Page 2)

Do . o . .
£ it e R

Abstract: _ _
This brief article reports on the svarding of an oblast Komsomol
coumittee transferable red bamner to the Komsomol organization led by
‘ Officer PSHENICHNIY
The Sum Total of Fine Initistive - by V. A. VIKTOROV (Page 2)

~Abstract:

This brief a.rticl'e' reports outsﬁanding achievemente of a radar chast'J

Innovators' Conference == by V. N, FROLOV (Page 2)

Abstract :

This brief article reports on & conference of innovetic:s and inven~

' ‘torls , which was held at the Minsk Higher Radiotechnicel Engineering
School. |

"% - < | An Emmg_le for AJJ. -- by N. Ya. KOMAROV (Page 2)
Abstract: '
This brief article reports that the podrazdeleniye, commanded by
Capt 'A. Z:ERIRBILOV,' has been designated "outstanding” for ithe fourth year -
in & row and has been awarded a transferable pemnant for successes in
| training. /A captioned photograph by I. SAVIN, vhich showed Capt ZHURBILOV
discussing & line diaéram with & subordinate, accompanied the article./

i o Guarding the Peaceful Isbor of ‘the Soviet People -- Editorial (Pages 3-6)
| 5 | . Abstract' | ' '

This editoriel, which for the most part is historical in content,

b . states the need for combat readiness and combat capability to be maintained.
\

s 1 .
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The Hism'ical Victor;r on_the Volsa. - by I.t Gea Avn I. G. PUNIUS o
,_(Pases'r mw S
.A'bstract'

'Ir‘nis historical article relates events and battles of the Defenae .I; N SR

_or sm:.ngrad in World War ii. /The article 1s accom:a.nied vy & captioned. b
.photograph of Col P. SHAVI.’[RDI by V. RAYKOV on page 8, and on page 11 by | i

" a ca.pt:l.oned. ‘photograph of Lt. V. Goiovm, vhich is dated 19%2.7 . -_' | o '

| Party Political Work end Military Training " |

' According £o' the laws of I.:Lfe - by Col I. V. KUZNETSOV (Pages 12 - 15)

| s e,.r'hicle relates and discusses mprovements in eircraft main-- R L
‘tena.nce initiated by Engr-Capt MARCEENKO in a technical opexations chast s S
[K captioned photograph by photo correspondent V. TALANIN on pa.ge | |
_15 shows military personnel of a podrazdeleniye meeting with two fa.c‘bory
workers, who took part in the Noveuber CPSU Plemun.] -

' We Train Soldiers in Combab 'J.‘raditiona -- by Capt. Vo M. m.mm
(Pa.ges 16 - 20) |
Abstra.ct- R . T

- This a.rt:l.cle states the necess.ity for: train:l.ng soldiers in the h.:.s-
tory of thelir country and in the revolutionary and combat traditions ot

.

: -the Connmmist Party; and d.:t.scusses methods of ca.rrying out this u-a.ining
LA captioned. ph.otomph by I. SEREGIN on page 17 shows Officer Ye.
PERFIIOV talking to young soldiers about World War II.. A captioned.

photograph by K. FEDULOV on page 20,shows Lt v. APE!mO, secretary of
.' a podrezdeleniye party _orga;gizatioﬁ,- talking with Pfee A. SKUBAK end N. ‘
BOCEARNIKOV, both candidate-members of the crsuj : o ) o . }
- C-O-N-F-I-D-E-N-T-I-A-L :
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Abs'tra.c'b'

This series of five brief itens ;presents examples of Komscnnol 't'.:ra.in-

ing ach:i.evements and pledges. One 11:enn 1dentifies Sr Lt NOZDRIN as the

, head of & Komsomol organiza.tion in t.he Moscow PVO District.

Here Is An Example To Be Followed - by It Col A, B. SOLOV'YEV (Pages -
| 21 - 24) , .

- Abstract-

This article relates how a shortage in personnel wzs overcome in the

" padar compény commanded by Capt SEYRANYAN when the personnel of the com-

pany trained for job interchangesbility. The personnel trained in con-

_ 'h:l.guous specialities by initiating a planned training progreu, study

. edrcles, lectures, techn:l.ca.l e'irening meetings, and & technical newspapers

/A captioned' photograph by S. ZAKHAROV on page 22 shows Sr Lt S.

 DETOCHKA end Sr Sgt V. TISHCHENKO, operator £irst cless, checking &an

antenna and a waveguide _7

Combat Training

Absolute Fulfillment of the Combat Training Plan == by Army Gen P. F.

" BATTTSKIY (Pages 25 - 29)

Abstract:

" This article emphasizes the mporba.nce of combat and political train-

ing, its pla.nning, prepa.ration, xecution, and evaluation. |

/A captioned photograph by K. KONSTANTINOV on page 299 shows Capt

N. KAI.IN, redar’ company conmender, and L‘c A. KUDINOV, who 18 KAI.IN'B deputy

for political affeirs, working out a training schedule./

3.
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| Ta.ctica.l Training of Officers of Radiotechnical '.!.‘rO@s == by Engr-ﬁh:r%ox1 HUM

7 Ye, . GORBACH (Pages 30 - 33) | |
".,Abstract' : S o ' - _ . o
This .a;.rticl'e attacks the idea that it is sufficient for radiotech-

nical officers to lmow only how to service equipment, and discusses the

needs and methods for tactical training of radiotechnical officers.

. Searchers -- by Maj Ye. K. STEPANOV (Pages 32 - 33) " | _' '_ f'
| ibstract: | .' o
| This fbrief article describes equipment innovations which were | _ . '
de&eloped by personnel in a radar company cormsnded by Ce'.i:t MAUKHW. -‘
[The article is accompanied on page 33 by & photograph vhich shows Lt

.i'. LEBEDEV working out an innovation suggestionJ

.. The Oséilla.tion of an Airplane and Ways of Preventing It -~ by Engr-Lt

- Col A. A. D'YACHENKO, Cendidate of Techn:l.cal Sciences (Pages 34 - 37)
The .oseillation [raskachka/ of an airplsne is its involuntery osci~
"1lation in respect to its angle of pitch (hngitud;nal oscillation) and

its angles of roll end yaw (lateral oseillation) in the process of pre-
cieion piloting. Longitudinal and lsteral oscillstion of en airpleme may -~ |

- appear Jdd.ntly or separately. Their simultaneocus appearance 1s possible |
during flights et high eltitudes. During £1ights &t low and medium alti-
: tudes ’laﬁeral bscillation does not tisua‘l_'l.y appear, but longitudinal oscil- o
. lafioﬁ may occur during the execution of precision maneuvers at flying
speed.s a.pproe.ching the speed of sound.
.’ Tt should be noted that the prdbability of the appearance of longli-

' tudinal oscilletion st low and medium altitudes is especially grest in |

fiéh‘ber plgnes_' with non-reversible booster cox_xtrolb and in those vhich ‘
! G~0-F-F~I-D-E-N-T-I-A-L e |
Declassmed in Part - Sanltlzed Copy Approved | for Release 2013/02/19 : CIA RDP80T00246A069000240001 9 |
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50X1- HUM
are not equipped. with devices for the autcmatic regulation of stick

force, In these ‘airplanes stick force is produced artificially with -

the aid of & siﬁ:;ple spring mechanism and therefore changes only in

. reletion to the travel of the stick. At speeds below Mach 1 an increase

in ﬂying speed. facilitates the menual control of the plane, which lowers

the plloting accuracy, one of the factors needed for the appearance of

‘longitudinal and leteral oscillation of an airplane.

Flying theory and practice show that the oscillation of an airplane

during inaccurate piloting occurs only in those £light conditions (meneu-

_vers) during which the engles of attack, yaw, end roll, in the initial

‘moment ‘following a deviation of the controls, fluctuates according to

the law of fluctuation /po kolebatel'nom zakonu/, so that their period

.of fluctuation T is between 1-2 seconds. If that period is less than

1 second or greater than two seconds, piloting inaccuracy does not usually
result in the oscillation of the alrplane.

The question arises: why does piloting inaccurascy result in oscilla~-

K tion only when the period. of & plane's fluctuation is between 1-2 seconds?

'Tn order o answer this question it is necessary to examine schematically .

the process of controlling an airplane. While flying, a pilot controls
the dccu.ra,cjr of his meneuvers by means of varié.tiona in the linear and
angulér .dimensions characteristic of a plane'’s motion. Thus, during

high altitude flights, pilotage, etc., the movement of the plane is con-

' trolled meinly by varistions of the angles of pltch, roll, and yew. The
~ disparity between the required and actual variations of these angular

dimensions is eliminated by manipulating the controls. Iet us exsmine

5

Ce -[{wFoLnDmE~N-E=T-A-1, L -
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how th.is process occurs with respect to control of the angle of pi 5::61)-(1 HUM
Suppose the.t in reference ﬂ.'l.ght cond.it:l.ons & plane is ﬂying with
' an angle of pitchr\?ac, (figures 1 and 2). Flying conditions require .
| ‘that the plane transfer to & different engle of pitch'(\grec . Before D | | |
doing this the pilo‘b visua:u.y determines the difference betweqngmcivdz +_. o . ., ' ; .
| He then e.scerta.:l.ns the amount of elevator deflect:!.on needed to trar:sfer\’ o

the plqn‘e 'to & new angle of pitch in a given period of time. The pilot

next mekes the necessary elevator adjustment and the plane begi:is to
‘chengel 1ts angle of pitch as shown in the curve ABCD in F:[gures 1 and é‘. |
'It can be seen that following the deflection of the e.x.evator, the plane'
angle of pitch .}a.,,cha.nges according to the law of fluctuation with _
periods of fluctuation Tl = 1 second (see figure 1) and T, = 2.5 s'ecdnd.é ,;

" (see Pigure 2). Following the deflection of the elevator in the process '
- . 3 - " . N 0

actual ' e —
. . , . W\ 'D ‘
- / ( ‘\Wm
N A =g '8 N :
A iz Nlg 0 :re.quzrcf‘ : !
L Yy, . . _ - R l

I
. T ‘:, 05 t fo |.s IO tan
Figure 1. cha.nge in i a:_:x aizplane B a.ngle of P ;p:l.tch following deflection

- Lo s iy = 4w etrm s ———

1

- of elévator (T 1 ,Bec.)_ .9
' o artazal

| - D | Sucy b
Lo % : :

57 — ‘ _
-8 \/«.‘
I o T . ; L i’n_req.dired
‘ Yucy ' : .
: t‘ 1 i tzl L ) ) Y i . . '
il 03 1,0 15 20 25 30 Tcen .

‘Figuire 2. Cha.nge in an airplane's. ‘angle of pitch fo:l.'l.w'.l.ng deflection
of elevator (t 2. 5 sec.) ¢ !
. C-O—N-F-I-D-E-N-T—I—A—I. A '

i
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“of precis:.on piloting, the pilot ca.refu.u.y watches the change in the
50X1-HUM-
- angle of pi-bch (inthe case 'being considered) and notes not only the

d_ifference between the actusl and required velues of the angle of pitch

ke e

o = @Q&;«ge?f, but also the speed of its change (in figures 1 and 2 the
- speed of change in the actual angle of Piltch may be represented by the .
o slope of curve ABC). Therefore, when a -cerﬁa:l.n period of time +) has

‘ passed ‘since the beginning of the change in the actual angle of pitch,
- the pilot again notices the necessity of correcting the elevator d.efleé-

g o tion in order to check the 1ncrease in the actual angle of pj.i'.cthgZ gct s
and proceeds to make the necessary correctlon.
In view of the fact that there is & certain delsy in the reactions

of the 'pl.éne and pilot from the moment the pilot notices the necessity

B Y U,

of correcting the original elevator deflection (polnt B in figures 1
g ~and 2) until‘the moment the chenge in the angle of pltch begine under
| the influence of that correction (point C in figures 1 end 2), there
elapses & certain per:!.o&. of time T, which is called the total time lag
| : .' 4in the reactions of 'bhe pilot snd plane.

Iet us assune that length of time iB 0. 1& second.s ‘In this case the
pileb's eorrection of the elev_'ator deﬂegtion results in a__disproportionate'
effect. In tﬁe case of & éh.a.nge in the angle of pitch according to the
law of fluétuation with the period T, = 1 sec., this correction is a.ccoﬁ-

1
panied by an increase 1n the amplitude of fluctuation of the angle of

" piteh (ecurve CE in figure 1), 1. e. the oscillation of the pLa.ne ' If the

% The size of X in a given situation may characterize the pilot:l.ng accuracy

P S N S

:Ln respect to the a.ngle of pitch.
R | 7

C-M—F—I—D—E—N—T—I—A—L
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inherent cheracteristics of the plane sre such that the period of
fluctuation of the engle of pitch is equal to or grester than 2.5
seconds, ‘correction of the original elevator deflection when LF 0.4

' seconds results in a decrease in the amplitude of fluctuation and,

consequently, an increase in the piloting accuracy (curve CE in figure 2).

From figure 1 it msy be seen thet the intensity of longitudinal -
.esci:!..letion ef'. &n airplane depends on the length total time lag in

- the reactions of the pilot and plene LZ«, on the period (T) of the
fluctuation of the angle of pitch, and also on the ability of the

pilot to execute a given precision maneuver. In figure 1, ehepi.lot'..e

skill may be chera.etei'ized by the amount of time t1 end the degree of

~ 'varistion in the e.ngle of pitech 0“.*5& {9 in the moment of time 1:1

An insufﬁciently trained pilot will notiee the necessity of eorreeting

~ the orig:Lna.l elevator d.efleetion later than an experienced pilot. !I:‘nie'

means that s in the case of & plane piloted by an inexperienced pilot, po:l.nt , |
'B on the curve ABCD will be Jpcated to the right of that for a pla.ne pileted

. by an experienced pilot 1n f:lgure 1. .
The total time lag of the puotandaizp.lane((' 2:0 4"2‘7 depends
in turn on the pilot's tre:l.ning, his physiological make-up, the .fly:l.ng

cond.it:l.one ; and also on the aerodynamie characteristics of the plane and

_ its control system. From figures 1 end 2 1t canbe seen that in order
to raise the .piloting accuracy of a plane it is des'irable to reduce the

total time Leg of pilot e.nd plane. Pilots better trained in the execution

of & glven precision ma.nuever bave a smaller time lag in rea.ction 'bo &
ve.ria.tion 'bha.n pilots vho are not as well trai.ned " On the average,

o 8 -
: . . €-O-N-F-I-D-E-N-T-I-A-L
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: ' A ) . . ' fore +tha aan ..-
period  varies in length from 0.4-0.8 seconds; therefors  *he necil

lation of ‘a plene in 'flight appears during a period of ‘rapid fluctuation

rof 1-2 'seeonds .

| The size of this period of rapid fluctuation depends on the aerody-

P ST L TP R

nemic composition of the airpla.ne' and on the flying cond.:I_."l'.ions. Mathems=

tically this mé.y_’be expressed as follows:

: :.“..\1 l . . \/ﬁ‘ ,_ ?‘ s Y ) L ) .
R R - \/' °V v T
] - " vhere 3 - .

K ~- coefficient of proportionality (Its size depends on the com-

A o poéition of the plane and the Mach mmber of flight, and for & specific

! plane, onlyonthemachnmber), o |

‘ o 7t 7_%{’_ -- coordinste of longitudinal focal point of en sirplane in
R o units of & mean aerodynsmulc chord. (It changes during the

[ o : transition from subsonic to supersonle speeds);

'. dynemic head, 1.e. by changing the instrument flying speed. This means

5

;‘
i " . - Kr .
‘ . = =L . .
| * -_ , 2c7- Go coordinate of plane's center of gravity in upits of a mean
! 1 ) aerodynemic chord.
o Vhs -
i ;‘E}" ~= dyneamic head
} © From the formule it can be seen that a pilot can change the period
| = i ' | of fluctuation of a plane's engle of pifch by cha.nging' the amount of
:

that if the pilot finds his plane in a state of oscillation, he can
eliminate longitudinal oscilllation by chenging his instrument flying

speed. The formuls may also be used for deteymining, on the grownd, £ly-
ing conditions under which longitudinal oscillation is possible.

9
C~0-N-F-I-D-E~N~T=I-A-L
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_ Calculations show that certa.:l.n fighter planes which have smal5ox1 HUM i
' gins of cverload stabllity at subsonic flying speecls hmre & period of
rapid fluctustion in the engle of pitch T = 1-2 seccnds at lov and medim | |

- altitudes when the Mach mzmbers 0.7-0.85. A further :anréasg in the Mach

M e et e s ana

~ mumber of flight while flying et & constent &ltitude decreases T to less

+ than 1 second because it increases the dynemic head and the overload sta~

' bility, which is characterized by ‘}K{"' X 7 . Hith‘loﬁ values of T (less.
then 1 second) & pilot is mot in a position to react to each fluctuation

in the engle of pitch. EHe visually estimates thé angle of pitch by E a -
| avera.ging the fluctuations and then flys the plane as he would under o |
_‘ noma.}. conditions. |
| These planes can elso have a T value of 1-2 seconds during high '
altitude fJ.‘Lghts at su;personic speeds. The distinguishing characteris~ - L N
tic in the oscillaticn of an airplene during bigh-altitude flights is = -~ ' o
" the _1a.z-ge aumplitude of the p.'m.ne 8 osculat;on. Let us point out that ‘ " |
' during high-altitude flights planes which ave not equipped with semi- 5 o : ;

automatic _(or automatic) devices have lowdamping and, consequently,

‘& small decrement of damping. Therefore, following & deviation in the
controls, fhesg planes expérience a prolongéd period of fluctuation.

| F;gure3showstﬁeéfféctbftheaiﬁeof@qcfgmeptof&ming-%  E
. on the change in & plene’s sctual sngle of pitch following deflection ok
' of the elevator. It can be seen that a decrease in % sub_stént:l.alli
 impairs the plsne's reaction to the deflection of the elevator. This

reaction at high altitudes (with & suwall %_).‘_inc_re#ae_é; 1ts tendency
toward oscillation. From the drawing 1t can be seen that for §Z1 the
_ 10
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a.ngle of pitch veries a.ccording t0 an serodynamic law, :I..a fInetnagions

N R 50X1-HUM
[ :1 . , °

é g d.isappear e.nd the pla.ne s tendency towvard oscillation also d.isappears
[ '[ 9 Syor opu &s 0,1. ‘

[ b £<05 ~~for

Ly _ : I D™

I L actual T

i S | \ Esis

b i . : E=l ‘3"

| @IS 1 oe] o

: ' Suer, Aired

i - — i

Flgure 3. Effect of the sixe of the demping decrement on the change

-m.a plane’s angle of pitech followlng deflection of the elevator.

P P L R TSN T

‘The preceding statement would be completely sccurate if the pilot
could accurately determine and execu;be fc.he required control adjustments
during the trensition from to  with & limited time, In flying,

i S,

'_ﬁ:ista.kes in contrplling & plesne always occur. As shown in figure 1, it

is possible to graphically end enalyticelly show that mistakes in mani-
pula.ting the controls increase & plane's tendency to oscillate, even
with relatively good. deaping ( -7 0.7) of its a.ng-ala.r wovement.

|
I
13 b The size of the e::ror in menipulating the controls depends on both .

o e

the pilot and the piane. In planes with excessively light and sensitive |
~controls requiring sma.J_'L changes for piloting and little force on the

stick and pedals as well as small balancing d.eviations of the latter

(i. e. with & small mergin of static stability, high control effective-

ness end & small gredient of force in stick travel and pedsl control),

‘the relative error in "measuring out” the required deviation of the con~ |
. trols is much grester then in pie.nes with nomal control characteristics.
 An ipérease in friction and plsy in the control systemlﬁ.lso increases the

- " C
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.'I relative error in '"measuring orut. " the required deviation of the controls
owing to deteriora.t:!.on in the centering a.bility of the stick and pedals
and the ,appea.ra.nce_ pf "free movement" in them called the zone of insensi~
tivi‘by. B

From what has been said., it 1s possible to make the observation that

. at 'bhe basis of a plane's osci]lation lies a short perliod of cha.ra.cteristic _

' rapid £luctuation and a relatively large time lag in the reactions of the
pilot and plane. A decrease in the decrement of damping the engular move~
V_me.nt'of a plané (a decrease in its damping properties) and an increase :Ln

the relative error in "measuring out” the reﬁu:l.red. deviation of the controls

| strengthens the plane's tendency toward oscillation.

 Let us examine the work of a pilot while flying in the state of
flﬁctuation or near it. If for some reason the plaﬁé eaters the state
of ﬂpé‘tua.tion it is necessary 1:.0' counter each individual fluctuation
of the airplane for this only mskes the piloting worse. It is necessqry o
" to fix ‘the orgeus of control in & position which will facilitate the trans-
ition of the pleme to another instrument flying epeed. If the pilot
d;[.scove.;c's that at speeds approaching that of sound end at low altitudes
the controls ‘bécdmé excessively free even ‘though the plaﬁe 1s still |
conti‘oilable ,' 1t 15 necessary to slow down to a safe speed, smoothly |
taking the pla.né into a climb, but in no caée permitting air braking.-
In doing this 'thé ‘pllot must avold sbrupt deceleration or & sudden
 movement of the controls, i. e. any movement which would result ina
d.i_stﬁr'bance -6£'£he plé.ne's balsnce. While flying at high altitudes and

”Bpeeds at vhi_ch the period of &8 plane‘s rapid movement is greatexr than

12
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- in the state of oscillation, it 1s possible to damp the f]étg:;;aaHtaﬁ of the
angles of piteh, roll, and yaw by vigorous movements of the controls
(seelfigrzre 2). This means, in part, that to ensure more or less

: accurate piloting of a plane at high altitudes the pilot must work
hs,rde'r. (1. e. more frequently adjust the controls), which is desireable.

A'goc';d. understa.nding by flight crews of the causes and na:b;:re ‘of'

i : oscillation of a fighter plan.e , and also the means of preventing it,

. will promote the further improvement. in the mastery of aiiation eq,uipment

and raise the level of combat training. |
[K photograph of Cept. S. CHERNEGA , & GCI controller, and Capt. A.

| 'ZAIKO, & navigator, appeers on page 37/.

' Bravery end Skill -- Capt. M.A. YEFIMOV (Page 38)

Abstra.ct'
This brief article. d.escribes how Capt Yu. KOLESOV, pllot first class
end flight commender, was eble to safely land his Jet fighter alrcraft

by restarting the engine of the air craft several times after a malfunction

" had caused engine temperatures to increase to a critical level. [K photo-

. ' eraph of KOLESOV by A. KOZOBROD accompanied the article./

Programmed Teaching with Special Machines -~ by Ma} Gen Arty T.I.

ROSTUNOV (?ages 39-43)
. Dext:

The Commmunist Perty i1s greatly concerned with the training of highly

qualified officers. This concern is explained best'whe.n it is considered

FUTPR—

l P _ ‘that to conduct contemporary combat operations, which require complex com-

Jp—

bat equipment and weapons, demands a great amount of kmowledge, skill, and

i experience. This was pointed out by N. S. KHRUSHCEEV at the Kremlin
_ ) | 5
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'rece:ptioﬁ for military academy graduates on 5 July 1962.50)%: ﬁhL:JLI\E/'I meeting,

the head 6:&' the Soviet government presented an a.ssignmezrt to the workers

of higher military educational institutions - to perfect training methods
end to employ the latest technical advances in this matter.

‘The rapid progress of science and military technology has aggravated

tﬁe contradiction. which exists between the growth in the volume of kpowledge, _

’ wﬁicﬁ-is nécessary. to & milltary speciallst, and the possibility of master-

ing this required knoﬁledge within an established amount of training time.

The presénﬁ syétem of training by means of lectures cannot resolve this

_ contrediction. Thérefbre, an acute necessity has arisen to change over

to essentially new training methods, which include the best of what has
been iearned through training experience and yet vquld make possible far=-
reaching advances in the training of military specialists, allow considera-
tion of the latest séien’bific achlevements, and conform to, or even shorten,
the amownt of time presemtly required for training. | |
The principal shortcoming of the present training method is that 1t
is ba.s;t.cally active in respect to the ‘lecturer, but passive in respect
o lthe student. In oﬁw words , there is no full measure of responsive
commmication in the tra.in:l.ng process, Also, ‘after he has delivered the

lectur_e'm.ateria.l; the instructor does not lumediately receive any knowledge

 concerning how much of the material has been mestered by the stulents. As
& rule ’ 'the instructor cbtains this information over large spans of time -
| by q_uestioning 2 or 3 students d.uring & lecture period, during laboratory

sessions, and from semester examinations when final evaluations conceming

aub.ject mas‘cery are made.
1% (a)
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' Thia sort of information does not a.llow any auagements to be mada ohm;

50X1-HUM’

- the level of sub:ject Imowledge of any one student d.uring the training cycle, ’

_nor does it allow for corrective interference with the training process.

Finally, as & consequence of all this, the instructor proceeds "blindly"

through the training process and required training results are not achieved. |

‘A'serious shortcoming 6f present training methods is the absence of

 individusl training aids. It is well known that lectures and other similer

‘ met.hod.s of .ti-ai.ning are not differentiated, either in content or in form,

in confomance with the knowledge and perceptive ability _of different
groups of learners. Also, one student group msy range from the outsta.nd.inéf
to 'bhe: weak. Again, present training methods do nét a.].low for the organize~
tion of differentiated training. As e consequence of this, the most’

‘ ‘ca.pa_ble -students 4o not work at full capacity throughout their courses

of study in a higher military educational ingtitution and less ca.pe.hle'
studénts £all behind.

Also, technical training aids which ere currently employed, offer no

‘. possibility for systemtic and objective checkin.g of student progress , nor

do they a.llow the student to check his progress during ind.epend.en'b work

"periods. In the absence of any aelf—checking process , ‘the student frequently
goes rbo teatsa.pd exsuinations without being sure of the strength of his
' knowledge in any single subject. ' '

| Another pro'blem appears vhen the work of ind.iv:l.d.ua.l students 1s con-

‘sidered. Of course, commnd and professorial staffs, and Komsomol and

i part:y organizetions pay much attention to this problem, but we’ cannot

' &Y w-.‘l.th any valid.ity how well en individual atuﬂ.ent :l.nd.ependenﬂy masters

% (b)
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R ' his sssigned material. A reason for this is that some stulents study
7y ' . 50X1-HUM
e : listlessly during 't.he semester and then attempt to meke up for lost time
by cramming for exeminations. As a result, many of them enter examinations

‘with only a superficie:l. haewledge of subject matter.

. s
-

A major shortecoming of current training methods :I.s that cmducting

: exa.minations ’ quizzing students on laboratory work and correcting home-

work -req_uire a great d.ea.l pf unproductive time. Is it not possible to
sutomate this process? 'Of course, it is. However, wp to now, a loglcal

nathematical-teaching theory and optimel methods of checking training have

e e e — —— e . Ty ety

. not been worked out. Statistical data, based on systematic and cbjective
investigations snd on evaluation of student progress are necessary for
'such & e'l:udy. . | _

1 | -Some shorbccmihgs of 'Eeaching 1itera.tuie should also be pointed out.

~ Contemporary text books, ma.nuela » and monographs are too voluminous and

rmcn

‘contain much information, which, although it is spplicable, is superfluous

for students. In order to help students to gain understanﬁing, of subject

e a"Z me he

'ma.tter » instructors spend a large amount of time composing and delivering
- lectures on themes which are a.'l.ready in the textbook.

Also, it is :meossible to remain silent concerning the fact that teach-

~ ing plans for course study end for the conducting of separate activitics
in higher military educationsl imstitutions, until now, have been bu:llt '
S ‘on insufficient scientific bases. As a result, individual tiuestions a.re
i o  scattered about in different course, which creates parallelism in the
' - work of m.a.nv ch,a:l.zjs. | | |
o | | o | _ ‘ 15
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A finding of an ana.lysie of teaching processes and their results at the Kiev
H:Lgher Engineering Radiotechnicel School [KVIRTU] was that it is‘ necSeOBXsL.rHyUtI\g
" change over to & programmed method of t_ea._ching with meximum use of teaching
- maéb.ipes for éuccessful resolution of the crueciel tasks ﬁhich are i:resently ' _
beféi-e nigher military educationsl institutions. It is understood that this |

given method evinces no cha.nge in the subject content of any course s bu'l; of the

actua.l progran of the 'bea.ching process. Thus the most rational sa'quence of course

study end of checking questions and assignments is determined; the teaching

pwrocess is enlivened; and simultanecus checking of mastery of materisl by imstruc-

tors (extemal responsive comnunication) and by the students, 'themselves (in‘bernal
responsive comunicatidn) » 18 allowed.. In the opinion of the professorial staffs
of many higher military'educationa.l instutions, such & method of teaching will
la;rgely'elimi.nate the shortcomings of p'reséht teaching methods, increase i
pcroductivity of lea.rning activity, and shorten the time required for learning

The essence and content of programed teach:l.ng using teaching machines, are
as follows: _

Thé subject matter of a course is _presented in parts in order that ea;ch‘
‘student can have his progress evalusted in en ind.ividna.l"ménn_er after he has
' c_omplg'bedﬁ ga& pa.rt. This segﬁen‘bed presenta‘bion .;should be d.one by meapa of an :
aigorith:rn; whicl_i, a;ccordinQ to subject matter, shogid ihdicate & £ixm, sciénti.f— '
ically founded order for a logicel,:sequential presen;bat:;on of ‘theme and, t.hel.nJ
of the course. This sequenqé eeparé.tes subject ma.’tf'er for its most eicpgdient
mé,stery. The féaéhing-sequence must also indicate the rglation 'Between' courses..

‘Mueh has already been done in our school toward chanéing over to prograimned

teaching. Teaching 'alg'orithms have been composed' for individual courses. In

order to achieve & logical comnection between the tilgorithms of reciprocal GOUrses,

16 . there 18
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" & need for a ge.nera.l algorithm to’ teach s‘tud.ents of & single vprofile. It

S0X1-HUM
seems to us that such & general algorithm can be programed and checked

by electronic computer, vhich will scientifically substantiate the pla.n-

" ning of the whole teaching process and will improve learning significantly. -

At the present time, we have worked out gbout 25 teaching algorithms
for courses. in radio circuitry, electric poser supply, transmitiing equiﬁ-

Vme..nt', puiso teehnology, basis of eq;u:l.pment' use and maintenance, automsated
‘ oon'broi. oystems ,.- automation, foreign languages, mathexﬁatic analysis,

| ‘d.éscriptive geomet:r.jr, and other subjects. Many of the algorithms have
.‘ 'beeb. chockod on universal computers and teaching machines.

Of course, the preparation of algorithms is not yet perfect and

. requires extensive improvement, bu the first step has been teken in the

"defelopment of programed teaching. Presently, a group of schools is

working on the contents of an algorithm for all courses. They are check-

' ing ‘them on computers and in practice in order to devise a general teache
ing algorithm.

A positve aspect of programed teaching is thet this method allows
teaching machines to be employed, l.e., it createa the conditions for &
sharp :anrease in the productivity of learning activity. This 1s achieved
because tea.ching ma.chines » in apposition to other:technica.l means, have
responsive coomunication from the student to the instructor. When toac.h-
ing ma.ch:!.nes a.re used. with any special program, any ammmt of informo-tion
(within re.a.sona.ble J.:I.mits) can be obta.ined concerning the degree of sub-
Ject mastery by ea.ah student. Thus, lea.rning shortcomings of an 1ndividual

: 17
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can be. read:l_ly d.etec‘bed and correc'bed In other words, programed. 'SFG)C'(?“IQUM
with 'tea.cb.ing machines is con'bro:l_‘Led tea.chi.ng _
The recep'bion of information by responsive coumminicétion will present | f
: ’i:he materié.l necessary for the creation of d sclentifically ba.séd thepry - L
| of tea.ching This will allow the whole 'teaching process to be phced. on &
fundamen'bal scientific basis.
We have too little e:@erience to consider whether the use of programed. L
. teaching methods and teaching machines will raise the level of lea.rning of . ;
m:.litary cadres. Actually, this will not depend on the methodological apd o
- scientiﬁc qualifications of '.:Lndividua.l instructors to any great degree,
. but will be determined chiefly by the independent work of students and the
. good qualities of the progreming msnual and the teaching progrem. |
| 4 teaching machine allows the instructor to instruct each student . |

T Rt ¢ vy ———— . i 1-

on an individual basis with consideration of the s'h.tdent"s prior knowledge | o |
and capablility. Consequently, students can complete the learning session |
more auickly and with good results, and scientific research work can be |
carried on simlteneously with teaching. o

Teaching machines can be divided into 2 basic clases: small teaching.

frme o e o ——

machines, which are constructed on sn electromsgnetic basis; end cybernetic B
| 'complexes _of large eﬂiciency s which bave electronic camputers for their
’ .ba.sis.' In our.opinion, ‘the small machines appear to be the ba.sic means for
sutomation of certain stages of learning in higher milita.ry educationsl

S A

institutions, in schools, end in line units. - o T
Theemploymentofamauteachingmachinesinschoolsallows self L
teaching and checking of the amount of mastery of material by tb.e students;

18 . .
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: ‘test:l.ng and. examining over parts of & course or over the whole course;

50X1-HUM

. rapid checking of knowledge Learned d.uring lsboratory sessions; similtuneous
_demonstrating of circui‘bs ’ sketches, ’ a.nd formulae w:!.th the delivery of lec-

tures, -and checking of 1earning by means of control questions which sxe

presented by machine.

We have construc-ﬁed‘23 verious types of small teaching machines in owr

school with essentially our own avallable resources. In ome class, each
o student position 1s eqﬁipped with a small teaching machine. A continuous

- stream of ‘info,z'mé.tion concerning the work of each student at his teaching

machine is supplied to & lighted tablesu which is mounted on both the wall
and a table. Thanks to this, the instructor can follow the progress of

each student and, if he deems it necessary, can interrupt the teaching

. process,

The sma.:l.l teaching machines operste according to & linear prog'raﬁ
and. only & few of them have large ramificatioms. ‘J!eaching accordiﬁg to
& ramified program ie possi‘ble on teaching complexes which a.re based. on 3
e.‘l.ectr‘onic camputers with large external memorles.

A group at the school has worked out and checked algori'bhms for

several subjects on the Ura:l.-l electronic conputer. The achieved results

indicate that there are important possibilities in the employement of large

electronic computers for teaching. However, there were also some 1ndicate&.

. shortcomings. Since the Ural-l machine has a small repid sction cepability

" and en :l.nsuffi,cient internal memory, it is necessery to rely on its opera-

tionalmembry-fdr teaching purposes.,
9
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Practice has rurther{ishom that 1t is fupossible to tea.ch 20 4= 20

90X1-HUM
peo;:le in the same class because of the noise’ of the telegra.phic equip-
ment. which is used to feed information :lnto the elec'bronic com;puter

Also; the machine "la.nguage " is not convenient to work w:l.th. Therefore,

one of the next problans is to develop a noiseless and more econormica.l :anu'b

and. ocutput in the machine. Our group has already worked out such eq,u.ip-

" m.ent, which seems to be a key piece of apparatus for electronic computers
~ UMShN. fType of cmuter/institutej

For the most effective employment of such complexes , 1t 18 most
necessary o compose algorithms for the simultencous end individual |
teaching of tens and hundreds of students, and to develop & conventent
machine "language" for intercourse between the student and the. machine.

A change over to progremed teaching, using teaching machines, is

. also possible when tea.ehing aids are used, if they are adapted for this

purpose. They must be separated into parts vhich ere convenient for self
teaching, self checking, and for checking by the instructor. The mmber

- of pa.rts must then be defined according to volume and course difficulty,.

end the amomt of student mental activity. These pa.rbs must then be

followed by check questions , assignments, and methodical advice. The
 written. teaching material mist be brief and clearly written, and, with

rege.rd. for 'the tea.ch:l.ng algoritim, it should smmarize the theoretica.l
ba.sis of the su’o;ject tntroduce the more important mmer:l.ca:!. data, a.nd
corro'bora.te the ba.sic course positions.

It is necessary to exelude minor ma-berial, unimportan'b in.foma.tion,

and some e:m.u;ples vhich expla.:l.n the scientific basis of the course, fram

20
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tﬁe teaching literature. These examples are expediently "5"(‘)3’(‘1.‘ ﬁGT\-Aﬂ. in the

prdgra:-n'at the progress 'level of the student. However, the brevity of the

te:ctﬁook or aid nﬁzst not complicate the study of the sub.ject.l '

. 'J!he use of specis.l mac.hines for self teaching, self checking, and

also for constant control on'the instructors part, is impossible without
teaching programs. It is necessexry to compare them for each complex
'q;ﬁestion whicl:h is separated in its twrn into smaller parts. These programs

must conform in content and structure to the textbook and the teaching

‘material. Each section of a textbook can be from one or from several '

teach:.ng program.s ’ whose emnnera.tion must conform to the mumbered part of

the programed textbook. The con;posing of programs is a leborious task.

They. cen best be worked out after the textbook has been wri'bter;, but since

no one yet has much experience in writing these textbooks, it is expedient

"to prepare the programs and the textbook simuitaneously.

An opinion exists that, with a change-over to programed teaching,

" the role of the instructor in 'bhe training officer cadres is reduced. : It

is impossible to agreé wlth this. With programed teaching, the instructor
remains the central figure in the tea.ching process. Not only is his fole

- not. decreased, 1t is increased, although his functions are changed consid.er--

" ably.  With the inculestiond the new method of teaching, the instructor

will have more time for actual instruction and alding students.' It is

"possible for him to constantly perfect algoritims ,' programed texts, and

teaching progrems; and to collect statistical data which can be utilized
as & basis for improving the teaching process.
21
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| It.must be understood that the machine, by tsels, cannot teach the .
student. It facilitates the instructor's working eond.i'bions and i?r%)él l::lI.JmM
- from nencrea‘tive work, for-emm;ple ’ checking written work, collectins
e:meninetione and quizzes, ete. All of this‘a.uows- the strength of the

professorial staff to be concentrated on resolving & most important
: problem = the 1nei*ease. of teaching qua.li‘ty.

Programed methods of teaching and teaching machines can also be used

in lipe units, for example, in training radar operators or other specialists.

In our opinion, this teaching is as effective in chasti as in higher
military educa.'bionﬂl instructions. Many course assignments in comba'ﬁ
training, whieh are related to the indiv:.dua.l training of crew members ’
can already be ;progmned for training with small teaching me.chinea. ‘
' VS:ane these maehi.nes a.re simply constructed, they can be prepared in .'L:Lne
tmi'ts. _ ‘
The use of tea.c.hing machines in schools for speclalists allows for
' th.e improvement of individual tra.ining for decrease of the expense of '
ueing powered combat equipment, a.nd for 't:he reprod.uetion of aerial situa~-
tions, which closely epproximate a.ctua.l conditions, during training,
An sdvantage of this method is that a programed assigmment for & '
- teaching m.echd_.ne can be used mazv times for eech eeldier or sergeant.
This allows the sccumiletion of & high level of knowledge during shorter
training periods with minimm expenditures of msteriel parts. It mist be '
kept in mind that, in schools for specialists, soldiers with verious
technical and general backgrounds are being trained in the ssme periods
of peeparation, cen complete the training course in shorter time per:l.od.e
C-O-N-F-I-D-E-N—TuI-AeI. |
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P o How should the inculcation of progrannned. teaching be 'beguz510:>l.(z: line units?
- v" SRR Out collective believes that it is necessary to begin by ma.‘rr::l.n!g_| L;.Mchoicc
‘ a .» Co of the bcst *bypc .of‘ tecchins mechine according to the a.'bility of the chest'
fcr their ma.nufe.cturing, by working out treining programs and a.lgori'blnna H
‘ o | -and by select:.ng an organiza.tion for the centralized prepa.ration of better

I developed tea.chingma.chines.

I‘b is evident that to change over to programmed training, it is

necegsary to consider a wealth of acientiﬁc research. The basic direction

- 1 - _ - . -
o, B e b

. should be according to a line based on the pric:ary theory of this method
of training, on the 1n§estiga.t_ion of possibilities for utilizing the prin-
ciples of cybernetics and bionics for more effective camplexes, and on the

‘ camposition of methods for using existing electronic ccmputers for teaching.
Opﬁiouély,'work in the same direction will be carried on by professorial
stcffs who wili 'be analyzing teaching plans and disciplines; composing

prograniing textbooks and aids; working out theories for the composition’

of: tea.ching algor:!.thms and criteria for the evaluation of their utility;

constructing highly favorable . economic , and reliable tea.ching machines

. P f - . . -
LT e e el A bkl g e A

and complexes, e.nd making use of existing electronic ccmputers.

Naturally, no one ednca.tional 1ns‘bi‘bution or foundation can accomplish
_ | all of this work. Therefore, it is expedient to cent_‘.ra.lize the. resolving
2,-_--'._“ ‘ : 5 of the above enumerated asaignmeri‘bs in the Anti-Air Defense. 'I'he-first
| successes of ou.r collective in the manufacture of teeching machines have
‘given bases to conﬁnn that the necessity for this changeover cannot be
$-_'. . put off and that all the conditions for a new and perfected method of

I . teaching are in existence. This is the conclusion arrived at in the

;L {’“f"'“"" - - | . a3,
: i L ' : ' C~0-N~F~I-D-E-N-T-I-A-L
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-scientific and. methodological conference s Wwhich was held at our school.

- 50X1-HUM
Te.king par‘t in this conference were: soldiers, a.nd repreaenta.tives rrom

higher military educet:l.onel institutions , from many different kinda of

» institutes, fram the RSFSR Aca,deuur of Pede.gogical Sciences, and the Ukraine

Aca.de.my. of Sciences,
The caption to a photograph.on page bl of Capt ORZHEKHOVSKTY by i. .

RYBIN descri'bes a training exercise involving the. la.unchins of -1 surfece-

" to-air missile at a simule.ted aeria.l ta.rget , which was carried out by

ORZHEKEOVSICIY on an autcmatic tra.ining device. .

Combat Buployment of Air-to-Air Missiles -- by Col A. I. DROZHZHIN and

. Engr-1t Col V. F. ROMASEVICH (Pages kb -'49)

' Abstract :

This article, which ia based on material from foreign prees sources,

‘ pi-esents an a.na.lysis of the advantages and disadventages of semi~active

‘homing radar su;l.da.nce sjeten;s end infra-red guidance aysteﬁs foi' air-to-

air missiles; discusses methods of carrying out attacks with air-to-air

missiles; end considers vaerious means of war head armament for eir-toéeir
- in:l.se:lles'. The following i’oreign press gources were reportedly used for

 the article: Flyigg Review, December 1961, Miseilesg and Rockets, December

1960; Intera.via No h767; 196); and Aviation Week, January, April, and
August 1961.. -

[_ﬁrief reviews of the brochure ’ Neupravlya.yemoye raketnoye oruzhiye

(Unguided Rocl;et Wea.pon_s) by N. V. KARTASHOV, Voyenizdat, 1962, 80 pp., 15

~ kopeks; and 'the book, Skorosti, u skoreniye., nevescmost' (Speed, Acceleration,

and. Weightlessness) by P.K. ISAKOV and; R.A. smsmcn, Voyenizdat 1962, _

152 PP., 26 kopeks , are presented on page h9_7
L : o2h
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Equipment and Its Use -

A Rating Is an Tndication of an Officer's Combat Maturity (Pages 50 - 5h)

Ab stra.ct :

This editorial emphasizes the importence of training and earning higher

-ra:b"ing's. for better command qualities, ‘better knowledge of equipment, higher

rc.rpez‘at:!_.ona.l efficiency, and, coﬁsequently, combat readiness. The editorizl

also discusses training methods.

[X captioned photograph of Sr Lt KOCHNEV, "master operator”, by I.

-R!BIN, appears on page 52. The caption to a photograph of Capt N. hYBAKGV »

pilot first class, by K. FEDULOV on page 53, stated that RYBAKOV is ca.pa.‘ble
of executing any flight assigmment in eny weather conditions » day or night./

Malntenance of Antenna Mast Equipment Under Conditions of the Far North ==

. by mgr;capt G. N. SKORODUMOV (Pages 55-56)

The reliability of radiotechnical equipment, including antenna ma.st
eq_uipment, is greatly a.ffected by climatic conditions, topography, grouncl

conditions ’ and other cha.racteristics and phenomena, of nature. For example,

strong winds and soft ground considera.bly rednce the stability of antenns

systems. This type of ground permits settling and requires frequent check-
ing and realigmment. Low temperatures have an adverse effect on radar

stations as a whole. Sharp d.rops in temperature under conditicns of high

- humidity cause ice to form on antenna. systems and wave guides, which in

turn results in a cer‘tain loss of radiated pover and reflected energy..

All this explains the. interest of officers of radiotechnical troops in
questione concerning the malntenance of -redar stations, especially anteuna
ma..at equipment, under conditions of tlre Far North. '-

(e (Yo Thon T T Tl Tl T T AT
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The clima.te of the Far North is characterized by a long winter 50)(1 HUM

large‘amount of annual 'precipita.tion, high humidity, strong w:!.nd.s, heavy
frost, and & rather large number of cloudy days. The texture of the soil
:Ls also peculiar. Layers of peat moss and sand are usually encountered
" at depths of 0.8 to 1.5 meters. Sandy loam, loam, and dense layers of
‘ cla.y are found at greater depths. The water table, as a rule, is located
at a depth of 1 or more meters. Bedrock is located at deptha of 8 to 15 -
meters.

A1 this nrust be taken into account in the mintens.nce of radar equip-

ment in general, and of a.ntenna mast equipment in parbieula.r

Since the texture of the soil in ‘the North does not provide sufficient

'aupport for antenns systems, it 1s necessary to employ means of re:l.nforce-
ment. In a nmnber of podrazdeleniya., wooden 'beams 1-2 meters in length
and 15-20 centimetars in dismeter are used to anchor. the stekes to which
antenna guy wires are fa.stened. The beams are wrapped in ta.rred i’elt or

ca.lcined to a depth of 0.5 centimeters to prevent them from d,eca.y:l.ng The

~ beam is fastened by wire to the eye of an ordinary iron steke. At a dis- |

ta.nee of 2-3 meters from the stake the log is buried in 'bhe ea.rth at a

\c‘lepth of 1-2 meters. This arrangement is sho*-m in the drawing

R e —— e m—————————— = - e e wm—

e

Zog

~-'.. " --‘.".'. v'
60--:,. 000,

\\ T

] N V ,
Dlagrem of System for Bracing Antenna Mast
26
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L - ‘a.ntenr.xa. mast; 2 - stakes for securing base of ma'S_OX1‘-HIU‘IVI"3° of
mast; & - lower guy wire; 5 -'upper guy wire; 6 - stake for fasten-—
ing guy wires; T - wire; 8 - wooden beam.

Sometimes in place of ordinary iron sta.kes 1t 1s expedient to use

| wooden piles approximately 2 meters in length and 17-20 centimeters in

d.iameter. A -log l.5-2 meters in length and 15=20 centimeters in diameter

is se‘b in'bo the ground on the antenna side of the pile to a depth of 20

' ,cent:l.meters. "It 1s set up against the pile, perpendicular to the pro-
J_e'etion of the guy wire on a horizontal plane. Thais type of reinforce-

..ment 1is sanewhat cumbersome btut completely reliable.

To prevent the antenna base from sinking into the ground, aL'n occurence

‘which has been observed in certain areas ; it is expedient to lay a concrete

founda.tion under the base, ‘

_Areas of perma-frost are characteristic of the Far North. Radar

" antennae which a_.re' erected without taking this into account will soon go

- out' of order. -Therefore, in regions which have only isolated areas of

perma~frost, it is necessary to exclude them when selecting locations for

erecting antennae. The presence of perma-frost is indicated by a combina-

“tion of mounds and depressibns in the earth's surface i'esulting from the

deformation of the outer layers of the earth. The profile of the terrain

. changes fram year to year. If outward signs of perma-frost are not evi-

dent, it is neceéeary to investigate the area by excavating or 'd.rill'ing
holes. Special steps are taken 'before 'begin.ning construction in areas

of solid pemabfrost .

The embeniments for the PFX ﬁra.nsuteration of Russian letters/

' .of radar sta.tions require special a.ttention. For protection against the

27
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actiqﬁ of-.r_a.ins and winds the an'bgnhnenﬁ :l_.a éovered'wit.h god, and &5?)‘)(1 HUM
' “ ‘upper part is ccﬁpj.eted in the form of a wooden fremework. The approach
| ra.ﬁp is-z‘eilnforced. with a freme of thick planks or logs. The slope of
thel mbankmenf should be no greater than 45 degrees and the approach |
ramp, é.j:proximateiy 20-25 degreeé. In some a.rc-ai.s 1t is necessary, during
annual preventive maintenanée > to £111 in the embankment because, as a
' 'resnlt of its weakness, 1t is gra.dua.].ly settling. |
Redar antenns masts require careful watching during rapid thaws in
spring During this period it is necessary to daily check the condition
of the guy wires and stakes and the position of the mast.
' The timely change of oil in the reducer plays an important role in
ensuring the rellability of antenna mast eqdipment. Maintenance instruc- :
‘tinns specify that No. 10 oil mixed with transformer oil at a ratioof 2 ¢ 1

" ghould be used in the reducer during 'E_emperatures down to ~30 degrees. At

lover temperatures a mixture of No. 10 oil and kerosene at a ratio of 7 : 3

ey P g e i e ot by e & i o ey
. \

'is reccumended. However, ‘experience shows that this mixture corrodes
B the gaskets and seeps into the synchro group, causing 1t to malfunction.

' Besides't];a'.f, the mixture freezes at temperatures belorw.-ll-S degrees. From
the standpoint of maintenance, it 15 better to use MVP oil (mQUns.oﬁ Staté-
Standard 1805-51) which bas & freezing temperature of -60 degrees. At tem-
pefa,tuxeé below -25 degrees this oillﬁhickens somevhat; however, the ﬁargin :

- of safety of the motors used to rotate the antenna ensures their contimued

opérg.tio_n. The antennae for radar sets having autcmatic safeguards egainst

i e i S -

" overloading the motors which rotate them do not rotate when the oil thickens

.a.t lo;r'tgmperatures.‘ - . B o | - S : - | | i

28 |
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A I Experience shows that in order to ensure the rel'mbn%b-)-m-_‘i_l Jirenna

| . mast éqx_zipment 1% 1s necessary to follow instructions closely. Special
cover:l.ngsf should be used for warming reducers. In order to avoid reéducer .
breakdowns and malfurictions .of electric motors in winter, it is necessary

“to reéula_.te the rate of scan smoothly, without jerks or sudden reverses,

* and 'to pull [Furn overy/ the PFK by band before switching it om.

The radar crew must constantly watch the conditions of the cable

* ——

‘Jo'ints, contacts, and waveguldes, and not allow moisture to accunrulate.

-Fina.lly it 1is necessa.ry to remove snow and ice from relectors, vi'bra.tors,

[ IR S S i i

and other elements of the antenna system, being careful ot to damage the

antenna. ' Chipping ice is, -of course, forbidden.

These are scme reccmmenda.tioﬁs vhich may be given on the basis of

. experience in the maintenance of antenna mast equipment for radar sets
under conditions of the Far North.

‘I‘he Effect of Usage Factors on /Bervo<] Hydraulic Booster Operstion =- by

Engr-Ma} D. P. OGLOBLIN (Pa.ges 57 =~ 60)

_Abstract:

This article discusses factors, irhich are detrimental to the o;péra.tion
of hydraulic boosters for aircraft control systems, their detection,’ and
correction. . .
| /A captioned photograph of Tech-Sr It V. KOZACHKOK, technician 1lst

class, by K. FEDULOV on page 59, shows KOZACHOK performing pre-flight .

_maintenance on an aircraft]

yc_ga.tive Feedback and Its Use in Electron Amplifiers ',"‘" by Engr- Capt |
Yu. V. ANOSOV (Pages 6L - 67) |
. 29
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Feedback, i. €., ad.d.itiona.l ccmmunication 'between the output a.nd , - : .
' the input of -1 circuit, is widely used in various 'bra.nches of 'bcchno- -

logy', nost cf all :Ln autcma‘tion, telemschanics, and computers. As an

e e e

example 5 1t can be used in a multiple | circuit for the regtﬂ.a.tion of - - S
spced, 'banperature, pressure, etc, Various manufacturers of a.u't.cmatic 2 | : 1
equipment include a feedback circuit, as one of the most important |

. parts, in such devices a.s autopllots.
Requirements , vhich are basic for most devices are operation - i

stebility, lack of sensitivity to external influences, and distinct

" relatlonships between input and output parameters. Feedback 18 used

to satisfy these demands.’

oy

j
f
T . Amplifier - [
b - b ..‘ch::mem e ¥ ,‘
| t b
1 By t) 06p cqman Lol
T g8 g
Feedback - ; i
Plit‘..l ' ' :

F:Lg'ure 1. .

A system with feedback is shown by the skeleton cireuit in figure 1.' I
This circult and the following output are valid for verious electrical, -
electromccha.nical, and mechanica.l systens. Here, x(t) is the parameter ' 1

of the system input (in the function of time), y(t) 15 the parameter

30 - .
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- of the system output; k is the gain cOefficient; B is the Peedback
" coefficient, which is shown as part of the cutput parameter which is

+ - feeding back to the input; b is the gain parameter, which is supplied

to the input. Evidently, b = x(t) + B . y(t). In this case, when an

addition to the input parameters occurs , Teedback 1s called positive

. feedback which we ghall not consider here. With the subtraction of

these ps'.ramé;ters, negative feedback éccurs.
‘ﬂnis, b = x(t) - B . y(t), 1.e., the feedback is supplied in such
& manner that it‘ is: subtracted from the input parameter. At the systm
output, ‘we have ¥y (t) = vk or, by substituting for the value B, we derive
y(t) = k[(t) -B. y(t)] Solving with regard to y(t), we derive:
| x(t)k , '
y (t) - (1)

With

. x(t) .
Bk greater than 1, y(t) '-'- "B . (2)

It is evié‘.ent fram the formula (2) that the rela.tion of the output

“and input parameters depends only on the feedback coefficient B and does

not depend on the gain coefficient, nor consequen'bly on its chanse.

Negative feedback makes it possible to stabilize the system and signi-

B , rica.ntly improves its qualitative index.

Methods of utilizing feedback can be completely variegated., It
can be used 1n a linea.r regime when its 1ntensity is porportional to out- -

pu‘b aa.tisfy & given variable intensity. Feedback can connect both single

3L
Co0=NeF=I~DeE-N-T-I-A-1
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vith temperature, etc. Peedback 16 the most characteristic and common
featufe‘ of a.J.l'controlled systems. It is frequently uséd in vari.oug

electron _amplifiers R moét]or in low frequency amplifiers. ' o

Use of feedback in low frequency amplifiers. One of the basic demands,

- which are required of an amplifier, is high stability.

oscillation of supply voltege, preaging of components, electron tube
replacements, temperature and hmidity fluctustion, and other reasons ;
amplification is not always strictly uniform. The introduction of negative:
Peedback aids in bringing about amplifier stebility and also often produces |
a favorable influence on other amplifier characteristics. The signifi- ' o '
cance of nega.‘bive feedback 1s that part of the output voltage 1s supplied. |
to the amplifier input, whereupon, in the case of negative feed.'back, 'bh:l.s
vo;l.'ba.ge is supplied in ‘antipha.se to the input voltage, _:!.

of the voltage, which is supplied in the amplifier input, occurs.

' -

i 14
3

| ‘

v Ui U ko> [ P
[ S, U“ K _'I Git.on:ut

Zoc ¥
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Figure 2.
‘ »
C=0=N=FeI«DeEnNaT~I-A-L
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However, due to
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A skelton amplifier circuit with negative feedback 1s diown in figure

25..' Here K is 'bhe coeffiecient of am;plifica:bion of an ampli.fier withou'b

- . ]
i D et e e 4 o

] 1 o nega.t:l.ve feedback, in is input volta.ge i Ut :Ls voltage at t.he output,
| ‘U is negative feedback voltege; and B is the feedback coefficient

UOC

B .=~
Uout

i wnm ¢ e R L

‘It is apparent that 'l.'.he voltage Uk = 0y, - U will. be sq'pplied

directly to the amplifier input. In 1ts twn

U
X = - oub

Uin - Uoc:‘ ?

b 2 et o o s

or Ugyt = K. Uin -k . Uoc

Substituting, in place of U & value, equal t0 B . Upyy, We

J

Cderive thet U, =k .U ~k.B .U or

out
Up = K.
%. P . Uin 1l + Bk , .
A 'defining out 'byk ,wehaverinauy
k°°='1"1’]§‘§1?', T (3)

' wher K n:!.s ‘the coefficient of amplifier amplification with negative
feedback.

‘This formuls results from the ea.rlier introduced genera.l formla (1)

e et i e A A et et L

t’
oc, we derlve fom.lﬁ(s)o'

e 1t is accepted that x(t) = Uin and. y(t) =U and this expression is

N " placed in formulat (1);

e e Zamin
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Tt 1e completely evident that with KB greater than 1, formula (3) +5‘?)’§?1“HU‘|V|‘

the aspect - ' L

x = 8. (k)

- It is evident from formula (4) thet amplification by an amplifier

with negative feedback (when kB is greater than 1) does not depend on’

| _'the properties of thé smplifier itself and, consequently, & change in the
emplificetion coefficlent k does not evoke a change in koc' (within definite

limits, of course). Thus amplification by sn emplifier with negstive feed-
back qépends only on the feedback ecircuit. Since there are no tﬁbea, feed

sources, or other elements for elimination of resistance in this cizﬁcuit; :

' 'such an amplification with negative feedback is completely stable.

The physical influende of negative feedback might be explained as
follows: with reduction of amplifier aqplii’ica‘bion, voltage at the out=
put is decreased and, consequently, there is & reduction in voltage U,

As & consequence of this,voltage Uk at the amplifier input begins to

dncrease, evoking en increase of output voltege which compensates for the
 drop in amplification. Negative feedback is correspondingly self controls

ling with an increesse in amplification. But 1t must not be forgotten
that it is self controlling in & similar manner only when Bk is greater

than 1. Practically, this condition is not difficult to fulfill, since

the co‘efficient of & cascade amplification of contemporaxry 'bubes lies -

within the li.xnits of several hundred or even thousand. COnsequently, the - |

[

1

'_a.ppro:d.mately equal to B N then it 18 evident that a large value for B

is disadfantageously teken from & reduction in amplification.
‘ 3k
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Negative feedback a.lso improves other characteristics of an amplifier
50X1-HUM '

‘end is used: for increasing emplifier stability; for achieving & required

' emplifier inmput or output resista.nce when necessary; for d.ecreasi.ng

| extraneous amplification due to source feed pulsation, tempera‘bure change,
magnetlc field influence, etc. | | |

The shortcomings of a cireult with negative feed.back are: the
amplifier amplification is decreased by 1 + Bk times as. is seen :E‘rom
formula (3); the amplification clrcuit and its adjusment are complica.ted;

and there is a possibility in some cases of parasitic generations being

. formed, especielly with an incorrect cholce of a circult and its elements.

When & negative feedback clrcuit is connected with a part of an
émpliﬁér circuit, a closed circuit is formed, which is called a feedback

loop. The intensity of Bk is called the loop gain (sometimes, it is

. U U
~called the feedback factor). Since B=oc , and k= out , then
- - | iy

U
. , : out '
Bk = Uoc » Whereupon Uk conforms to voltage at the Uk locp. imput, and

Uk

Uoc to its output. F:Lnaﬂy, the intensity A = 1 + Bk is called negative
feedback depth indi'cq.te's the amount of reduction in amplification of an
amplifier with feedback.

Classification of negative feedba.ck, methods of obtaining %t, and

standard circuits. Acéording to the method of achieving negative feédback, |

protional to U__; according to current when U_, is proportional to I

1t is subdivided: according to voltage when the intensity of U is pro-
' oc

out’

and as combined or conxposite when, U . 1s proportional to U . and I out”
ou

A negative feedback circuit is shown in fignre 2e acconding to volta.ge ’

- 35
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and in figure 2b accord.ing to current.

50X1 HUM

Negative feedbeack, according to the method, of in:put supply, 18 in

series when Uin and Uoc are introduced to the eircult in series (figure ?a),

in parallel when these ‘voltages are supplied in parallel (£igure 2'b) ,
or composite (sometimes bridge according to input) when the voltage
| 'oonnectlon is combined in series and in parallel.

In scme compa.rﬁ'tively camplex cireuits, it is not east to d.eterm:l.ne
“the espect of negative feedback. In order to determine the method of -
obtaining feedoa.ck, it is necessary to first mentally short-circuit
'the load, and then to bresk this circuit. To determine the means of

'supplying negative feedback to the input, it is necessa.ry to first

. menta.l],v short-circuit the input of the alternating electromot:l:ve source ’

e.nd 'i:.hen to cut it off. According to “the presence or the abseace of Uoc .

.'hhe circuit is vis'oa.lized 'by using the following ta.'ble.

Determination of Negative Feedback Determination of Negative Feedback
by Derivation of Uoc by Supplying .Uoc: to Imput
Negative ‘ Load | Negative | emf Alternating
" Feedback ; : ' Feedback: |- source .
Short- Cut O£f . ' ~|" Short- .| Cut Off

_ clircult U ‘ eircuit . '
by Voltage |- No Uoe { Uoe Serfes | . Uoe ' | No Use
byCurréot . Toe No Uoe - | | Parallel ~ o Uoe | woe:
Cmposi‘hé - Uoe - Toe - | ] Composite . Uoe Uoe .

36
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An amplifier might have cne or several negatlive feed.back 1oops.

20X1-HUM
It there is one Jocp, the ‘connection is ca.:l.'Led. single loop; 1X there

" are several, ,:Lt is called multiloop. Depending upon whether one loop
includes a.nother or not, they. are called dependent or ind.ependent.

Fina.lly, Joops, which encom;pase individual amplifier steps, are called
" individual or local negative feedback loops.

. A few cirouits for the derivation and supply of negative Peedback

L WIS DI R UL FEE R

in amp]ifier cascades are shown in figure 3. For simplicity in 'the
illustration, some circult elements, wh:n.eh have 1o part in the opera'bion, |
are omltted. Figure 3a 1s a circult for derivetion of negative feedback
according to voltage with & potentiometer (divider) RR - Voltege Uoc 1s

précipitate‘d. to‘_re'sistance 32 and supplied in series to the input. This

SN S PR 3 W

feedback is called in series according to voltage. Capacitor C is a
separating cepacitor. Its magnitude must be sufficiently large. Feed- :
back in series according to voltage is also shown in figure 3b. 'Here,

Uoc 1s removed from the suxiliary winding of the output transformer.
o , Kegative feedback according to voltabe is also shown in figure 3b.

Here, Uoc 18 removed from the suxiliary winding of the output trensformer.

Negative feedback a.ccording to volta.ge is shown in figure 3e, but in th:l.a
I R - eireudt it 1s supplied in parallel, ' The sepa.ra‘t:l.ng capa.citor ¢ must not
| genérate & frequency dependence ,‘ therefore its capaclty must be compara~

tively large. The magnitude of Uoc depends on the magnitude of R.
37
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Figure 3.
| The feedback circuit can supply [ eed.bac}_c] to the first tube anode
or to the second 'bube control grid. With this, it is necessary to ranenﬂ:er
- that the tube changes the phase of supplied voltage by 180 degrees. Ihere-
fore, nega.tive feed‘pa.ck is shown in figure 3e. If thils ccmmicatioﬁ d.ia- '
seminates to two ‘cascad.es; & phase shiff; of 360 degrees is obtained and .
an exea:-@le. of iaosit_ive feedback'wﬂl be observed., In order to avoid this, II
it is ‘Inecessa.ry’to chahée the phase, vhich is achieved by transferring |
' the feedback circuit from the anode (or grid) circuit to the cathode

civcuit s 1s done for the lterated network R,C in figure 3d. Here, the

(local) negative Teedback is in series according to current, due to resis-
tance r; and it is in series and .mters‘cage a.ccer'd.iné to voltage, due to
,ciréui‘t; 3,0.'7' | |
38
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Figure k. |
The three-cascede aznpiifier circult with resistance coupling, shown

in figure 4, is a little more ccuples. Tn the first step, the local

ol AT e d i AR

' negetive Zeedback is in series according to current, due to Ryj in the
N | third, it is locel camposite, in series according to the input, due to
‘ | divider R3R'+; and, finally, all three st.eps are enveloped by series
1 feedback sccording t0 voltage, vhich is generated by the third trens-
. ' Pormer winding end the dividers RlR2 and R3Bh'- The Taa.sic value of this
circuit is namely its feedback.

Negative feedback is a.:Lso used in ca'bhod.e follower circuits.

1 'Here B is equal'bola.nd.k is close'bothe value of 1. A cathode

follower clreult gives very little distortion, & large input resiste.nce,

and a -small output resistance. With this, the :anut and output voltages

co:l.ncid.e- in phase. Because of these qualities , the cathode follovwer

D ‘circuit has found wid.é usage.

If & negative feedback circult is ccuposed of resistances, its

SR R PR

magnitude does not depend on frequency. ©Such feedback :I.s called frequency-

independent. Scmetimes, it is desireable to obtaln freguency-dependency

[ S

feedback, for example, in order to compensate for frequency distortion and

o e inserted lines with a;_:-am;plifier- or by other means. Then, the circult 1s
: 39
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composed of a combination of resistances and rea.ctances which are selected

50X1- HUM“

a.ccord.ing to a frequency characteristic.

Non-linear elements may elso be Introduced into negative feedback
circuits. This is done in those cases when, for e.mmple, it is necessary
to preserve voltage sta.bility at the output while volta.ge uagnitude is
Lbe:l.ng 'changed at the input. Especie.l]y well related to these are
nmltiple a.utoma.tic gain control cirecuits (ege) which are wid.e]y used
in. raclio receiving eq_uipment. _

. If in the circult, there is no bridging cepacitance fo:Jresista.nce
'ties in the cathode circuit, we recelve an edditional feedback in respéct
to current, which reduces emplification. Finally, if the bridging
| ceﬁacitance'has insufficient magnitude, there is feedback for low
| frequencies and a@Micetioh at these frequencies-.wii;l. be reduced.
".'L'.‘n.a.t,' which ves mentioned eerlier, is also related to the cepacitence in
the scrieen grid circuit. It is necessary to select a 'bridging ca.pacite.nce :
s0 that the resistance capacitance for the lowest frequancy ra.nges is
5 %o 10 times less the.n the resista.nce value. |
Analogous negative feedback circuits are used in push-pull aqpli.fiers ,

but the feedback is usually employed synmetrica.lly to ea.ch tube. Somet:!.mea,' ’

;feed.beck 1s used for amplification ccntrol. Varia‘ble resiste.nce is

introduced into its cireutt for this (for example, replace amplifier

| Rle with e ﬁdtenttcmete: in the cic-cuit shown in figure 3a). However, |
it 1s not possible 6 recommend such & method of gain control, since

with alteration of negative feed.'ba.ck, input end output reslstances w:l.ll

be changed, and with emall feed.back values, the sta.'bility and the

“dlstortion canpeneation cepability of the amplifier will be d.ecr_ea.eed.

C- O=i=F- I-D-E-N-T- I-A-L
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The influ ence of. negative feedback on amplifier characteristies. .
50X1-HUM™

This influence is essentia.l]y manifested. on all basic parameters of an

a.m;p];l.fa.er. Therefore, by selecting a.ny feedback ci:cuit, we can find an
axplifier with the characteristics which we are interested in. Iet us

‘examine this in more detail.

Input en;pli.fier resistance dependes on the method of supplying feed-

ba.ck vol‘ba.ge to the ce.eced.e input and does not depend on the method that

' is used to remove 11‘. from the circult ocutput. It is incree.eed with nega~

tive feedback in series and decreased with negative feedback in par&ilel.

This is explained. by the decrease of the voltage, which is supplied .

' directly to the amplifier cascade (Uk = Um‘- Uoc) and, consequently,

by the d.ecrea.se of imput circult current, which equivalently increases

'in;put resiste.nce.

In a majority of ceses, it is desireable to have & high input

- resistance. Therefore, negative feedbeek in series 1is often used.

. It is found in parallel only in intemedia‘te explifier etepe end :l.n

& few speclal types of equipment. Thus, for example, several voltages
are supplied simultanecusly to a con;pu‘ber circuif; 80 & circuit with a

negative feed.‘oa.ck in parallel is, for this situation, more suitable. -

. Amplifier output resistance depends on the method of taking feed-

. back voltage from the output and does not depend on 't'.he method used to

supply it to the imput. With feedback according to voltage, the output

. resistance is deei'ee.sed; end with feedback according to cwrrent, it is

increased. This is explained by the outpﬁt voltage being decreased in
the fivst cése, and by the current being d_eére’a'.sed.- in the second case.
| | n |
C-O-N-F-I~D-E~N-TI-A-L
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Jn terminal cascades used for improvement cf emplifier load ag 6%1:;;96-&

it 1s desiresble o have & mmall output resistance. . Therefore, feedback

according to voltage 1s usually used in these cascades, but feedback accord-

ing to current is used more often with initial cascades.

'_ Figu.re 5.
In order that feed.ba.ck volta.ge does not d.epend. on load and 1ts
oscia.lla.tiops ’ and econsequently, in order thet load does not affect the

sxmplificetion coefficient and the output resistance, the bridge circult,

wvhich is shown in figure 5a, is used. Here, feedback 1s removed according

| to voltage from the divider RJ.Ra’ and according to cwrrent from resistance
RB. By placing the tube with an equivalent generator, which has the

voltage mU, end internal resistance R, , where m is the coefficient of

in i
tube axplification, we obtedn a circult in the shape of & bridge which -
is shown in figure 5b. During conditions of equality, contrasting arms
are formed, i.e., when R, . R, = r'{ . RS this bridge 1s in egﬂ_m:rim._ -
Eaving chosen the conform:l.ng res:.sta.nces Rl R2 and R3 in order that
this condition would be fulfilled., it can be expected that the ogera:bion
of. the circutt does mot depend on the magnitude of losd R , which is '

. connected to the bridge d.ia@nal.

42

. GmO=N-F=I-D-E~N-T-I-A~L

DecIaSS|f|ed in Part Sanitized Copy Approved for | Release 2013/02/19 : CIA-RDP80T00246A069000240001 9



Cae |
Declassmed |n Part Sanltlzed Copy Approved for Release 2013/02/19 CIA RDP80T00246A069000240001-9

7T 7

| ' CeO-N-FI-D-E-N-T-TI-A-L
i . ‘ No Forelgn Discem

' ‘ 50X1-HUM
Various types of distortion are common in amplifiers. Non-linear dise

tortion usually is formed in terminal cascades, and. frequency and phase
distortion in all other cascades. Negatlve :eedi:ac:k, in all paxts of the
eircuit which is encompasses, greatly improves the relationship between the

- | effective signal level and the level of hermful components. Thls is especially

important for terminal cascades s where one and the same coefficient of non-

linear distortion can significantly increase the voltage, which 1ia su;ppl:l.ed.‘
to the input, and, eonsequently, can increase output powexr.

Until this time, we have assumed that phase shifts in a feedback loop
we.;re equal 'bo zero since it is only under thisl condition that Uyp a.nd Uoe
will be in aentiphase. However, due to reactive elements, which enter into .
the cfrcuit in the negative feedback loop, voltage can achieve & phase shift, .
.especially &t low and high frequencles, which, in its twurn, evokes & decrease

in feedback and an increase of interference and distortion. Therefore, from

. emplifier circuits, which are encompassed by negative feedback, as well as

[ el

:Ln the feedback itself; it is d.esira'ble to exclude resctive elements, espec-

ially transformers which bave sharp expressions of emplitude-frequency a.nd. |

'phase-frequency characteristics. Witk this point of view, 1t 1s more expe~
' ddent o select an amplifier circult with resistance cowpling. |

It was sald earlier that, due to reactive elements (capacitors,

!; o chake coils, transformers), phase shifts for individual frequencies can .
N .a.ppleaa‘.' in the loop, vhich, in certain conditions, might lead to emplifier
stability dismbance, which is formed by positive feedback,i.e., is

: generated. With this, distortion end interference are inereased for free

quencles where phase shifts are significent. The most dangerous frequencies
are tha cut-o0ff Lraguencles of a band.
. . o _ 43
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In practice,it is difficwit to s.chieve identical phase shifts for input ;
50X1-HUM- i

foltage and feedba.ck voltage at all irequencies. “Therefore, it 1s always
' necessary to. cons:l.der the possibility of gamera'tion' foa:mt:!.on.‘ '!Ehe‘ greater

:I:l'.s proba.bmty :l.s, the grea.ter is the feedhack encm@a.ssment and the more

-si@i:fican'b its depth,

Specia.l frequency—pha.se correction circuits are usually connected 1n'bo

miltistage negative feedback amplifiers, where the phase shift a.J.ong the

loop reaches 180 degrees. - Such a circult is shown in figure 6. Eere, the

. cireult R, C, decreases amplification and shift et low frequencies and Re

C, decresses suplification and shift at high frequencies. The epproximate

values of the circult elements eve: .R; = from 2 to 5 megoms; 32 = from

'1.,000 to 5,000 olms; Cl = from Q.1 to 0.5 microfa.rads, and 02 from 200 to_

2 ,000 picofa.rad.s

. _[;

L

(o

- Flgure 6. _
It 1s always necessery to consider the possibllity of the emergence . |

of feedback due to spurious capacitance, inductive coupané, or resistance

cowpling. In case it a.r:Lses, it 18 necessary to attempt to nn:l.'l.:l.f:r 1ts
i.nfluence on the genera.l properties of the amplifier and especia.uqr on its
' stability. _

The construction of & circult with negative feedback in amplifiers,
achieved by semlcondugtor triodes, is not essentially different from aupli-

. ML .
- CmOwNePaIaDrEelieTeI~A=L
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fiers on electron tubes; hovever, there ere & few differencgox{_‘l'_mmxre.
caused by the pecullarities ef ‘bhe semiconductor ,dev:!.ces.I " One of them -

- is the significent instability of the semiconductor paremeters, which. ..
is dependent upon temperature changes and the spread ofeharae'beristics,
even for' one 'qdal:l.ty, vhich leads to amplification change. Therefore,

" thé employment of feedback 1s considered an importent method for bringing
about aaplifier stability.

) : , Pue. 7. L
Figare 7. ST o T

The simplest negative feedback can be used in circuits where vol‘bage
at the output is shif'bed. 180 degrees in phase in relation to the voltage '
at the imput. This conditlon of a circuit is fulfilled by & master /Ghshehly/
emi‘bter, ﬁh:!.ch is available for this and for othexr q_ualitiee. A stapdaxd,

circult, which comnects feedback in amplifiers st semiconductor triodes

. ~ vith e master emitter, is shown in figure 7. A glven circult with negative
feedback in seriles (according to cwrrent) is shown in figure Ta. In'ord.er
to increase 'phe stability of the giveﬁ clrcult, Lt is necessary to increase
the ma@ifu;ie of R:L’ - However, it must not be forgotten that an excessive
‘increase of this resistance, £inally, leads to & restriction of the civcult’
operatian according to voltege. Inclusion of resistance R, allows the
: . seme stabilization coefficlent to be achieved with mmll resistance values
| S | of R_L. |

| .

. CmO-NFeT-D-E-F-T-T-A-L
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A cireuit with negative :E'eed.ba.ck is pa.ra:llel {eccording to voltasze)

50X1-HUM

' is shown in figwe Tb. Heve, stability is improved with an increase of
-the ra.tio'%g' s althmaghtooyeatavalue ofthisratioleadstoa.
d.ecrease of anp]ification. And, finally, a circui‘b with combined feedw -
‘back, where stability is achieved by matching resista.mes R; and R3,
shown in figure Tc. |
All of 't.hese circuits sxre a&moat equivalent in res_pec‘t to thelir
qualities. The most convenlent elements of the circults can be achieved
by the use of negative feedback in series in primary cascadés, a.nd. by the
use of negative feedback in parallel in terminal cascades. In the most
_responsible cases, as well as ordinarily, interstage feedback can be used,
‘but, in this case, Lt is necessary to consider the comparitively small |
input resistance in order not to allow shunting of the output circult.
Also, in tube circuits, feedback voltage with the use of semi-conductors
in emplifiers can be achieved fram the awdliary winding of an owtput
. Gonsideration of what has been said here, can produce the conclusion
| . that the use of negative feedback in electron amplifiers improves all of
" their chavacteristics significantly, Distortlon is decressed in all of
. thelr aspects a.nd'sta.bilz.ty is mcreaseci. A conforming choice of a 'feed:-j
back circuitallowstheemoun'b ofinputanaoubputresistame of an
smp.'l.ifien' to be cha.nged. within necessary limits, which also has an :meorta.nt
' .significance. The use of nega.tive ‘feedback is especiau.y effective in

t.erh:ina.l cascades where delivered a.mpnﬁer power 1s significantly increased

and smplifier efficiency is improved by use of negative feedback,
% .
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wren PoamdAhen
Decrea.se of am;plification in an ampli.fier with nega:bi5ox " HUM"k is

4 con:paratively easily campensated for by increasing amplification in primexy

* B cascades or by inci'easing- the nwiber of prima.ry cagcades, Of course, the -

* ' additional complicstion of the cireult is a drawback but the virtues of
negative feedback are 50 significant that it has found wid.e u.aa.ge.

I Relay Regulator Adjustment -- by Engr=It Col N, P. ICHARITOMV (Pa.ges 67-69)

As s well known, the ESD-75 diesel-electric station uses the G-T31
| genera.‘bér ‘clhe.rger, which operastes in conjunction with the RRT-Q’J-» rehy
, regulator. The RRI-2h relay regulator differs fram sutomobile regulators
K in thet it has five parts Instead of three: two voltage regulators, to
l " current limiters, and one reverse current relay. The generator oseillator
i winding is divided imto two parallel circults. An individusl voltsge regui~
lator &and current limlter which have special campensation windings for -

o T

'Isixi:ultaneous operation are connected in each of them. However,'a. short=
coming here is that the contacts of the S:eg"ula.tors and limiters operate

under identical conditions, If one of the régﬁ.la.tors has & large spring

‘,'1 C tension, i'bs contacts will be'broken by & large current, which w:u.'l. qui.eklar

| "br:Lngonbm'ningof'hhepointse.nd.leadtotheirgoingoutoforderpre-
'matm'ely.

Identica.l currents in parallel arms of the genera:bor oscillator

windings can beé achleved by correctly adjusting the voltage regulators and.

current 1in}1térs.

T SR
o

Adjustment of the RRT is usually done on & special stand, but iy
can be done ;mned;!.ately at the power plant. For this, it is neéessa.ry
- 7 :

et e .
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to prepare & frame rack to ;pla.ce the re.'lay regulator in a vertical position
50X1-HUM

“a.nd. to prepa.re connections to connect i1t to the generator, the storage ba.ttery,

and the framework.

r o

4 L kg
[l T

J ‘AI ‘f.':lrf— »A

_.AUL‘ . Wf‘ﬂ m n
f‘ :_i*f’“—'"f

rJ;,

noat It,—

-L'.‘ T

Figure L. , |
For adjustment, the_RRT:QL 1s removed from its shock &bsorbers end -
placed in a vertical position without its covers. Then the leads_ from
the terminals +Ya, Shy and Shy, of the generator are disconnected, and the
lead, which goes from the terminal 4B of the relay regulator, is discomnected
Prom the FG-57 filter. Then the relay regulator is commected to the gener-
ator according to the circuit which 1s shown in figure l. The size of the -
leads, which sxe intended to connect the relay terminal +Ya end the relay
reculator and the FG-57 f£ilter, must not be less than 10 square millimeters.
~ The following *
mltie

The size of the remai.'qing leeds are 2.5 square millimeters.
| airect current measurement instruments are used in the cirecuits
range ameters with measwring limlts of up to 2 ampexres, a vﬁl‘hne‘ber with
& measuring limit of 'up 'bo 30 vol'bs, and the nmlt:!.range ammeter from the

dlesel control ;pa.nel. !

we g

 Figure 2. ‘1. - plates; 2. - uu%l...._.___,n_;_
E; and 5. = axis. S L8
' C-O-N-F—I-'-D—E-N—T—I—A-L
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‘At the beginning of the adjustment, gaps are CheckedSO)ﬁleHﬁal\ﬁ between
- the a.rmtw:e smd. the core, with open reverse current rela.y contacts (figure 2),
. must be within the limits of 1.7 to 2.2 m:Lllimetm:‘s, and with closed. voltage

gula:hor and c'urrent Limiter con'bac'bs. (mmre 3}, within 1.8 to 2 millimeters. .

=

Figure 3. L.~ contact adjustment screw K; S.- lock nut, 3.- cem E; o=

[LVIr- S A

_-a.:d.s, and S.- stop screv.
' The reverse current relay gap 1s adjusted by changing the position
§. . of the arrés‘bing device U (see figure 2). The voltage regulator and cwrrent |
| liniter gap is adjusted by tlghtening serew K, after loosening the lock mat.
i | . The allowable size for the gap between the open reverse cwrrent relay

contacts 1s from 0.6 to 1 millimeters for each pair of contacts, This

1 .gep 1s sdjusted by aedjusting the insulation plate P (see figure 2), after
e the lock mits have been Loosened.
§ .

'I!he engine is sterbed in ord.er to check and ad.just the reverse cln'rent

reJ.ay While its revolutions are smoothly increased, the voltage connection

" of the relsy is determined (comnected voltage [0 vkl = 24,5 to 26,5 volts).

Then, as the mmber of diesel revolutions is decreased, reverse current

" 1s determined by the multirange smeter on the control panel while the relay
1s discomnected (1 revolution = 2 "l:.o.8 superes).’ | |

i : l. Aﬁausment of the commection voltage cen &lso be accomplished by

‘i ’---—' - ehanging the spring tension vith cam E, arter-z.ooseninémmv. -.'ro. '

o : SRR : .'c-o-N-F-I-D-E-m-m-I-,-A,-L'

: Ko Foreign Dissenm B
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' increase the tension of ‘the spring, and, consequent]y to increase connecs

50X1-HUM S
tion voltage , the cam is turned in a counter clockwise divection; and for -

decrease , Vice versa..

Che.nge of intemsity of reverse current is done by moving the insu-

P ——— P

e

la.'bion plate P which bas fixed con'ba.c'bs. In oxder to decrease intensity,

b ‘bhe plate 1s moved wpwaxd; and for increase, 1t is moved dowmward. | .:

| After the arresting device is a.d.;]usted., the ga.p between the open cons
tacts :!.s within 0,6 to 1.0 millimeters, and all fixed d,e'l:-ails are fa.sten_.ed_

with stop screws;eve:yhhingischeckedagsiﬁinfhemnerrecqmm&ed -

above .

I ‘the electric parameters of the reverse cm'ren'b are within the ndrn_;, :
sd justment of the vol'bage regula:bor can be carried out., For this, the |
'voltmeter 15 comnected from terminal +Ya to terminal 4B, and dlesel Tevo=

' ‘ltrbions are set equal %o 1,500 RPM. Then, the vol’oage, vhich is sustained
by the voltage regulators, end the current in the osc:l.u;ator winding cizm N
cults OShy and Ohp are determined. The voltage must be within the Limits |

of from 26.6 to 28.5 volts, with a load current no greater than 43 amperes

) mmmentsmtheoscmawmdmgcmuitsequ(11.::.2).“ _i
Voltage regulators and current regulators can operate v.!.th wnequal, | 5
cm'ren'bs in the oscilistor winding circults, but the contacts, which break -
" the la.rge current, will be overloaded and will go out of oxder prema.turely
'mb.erefore, parity of cwrrents in the osciua'bor winding eircults is
deternined during regulstor cperation by the acowracy of voltage regulator

i o gt P ALY e e s "

‘ a.nd. cwrrent l:lmiter ad,jus-hnent

If the voltage, which is sustained by the regulators, 1s lower than
' -Yhe norm, it is neceasa.ry W¢MBe the spring tension of that regulator

| 20
c-o-N-F-I-n—E-N-T-I-A-i

‘-‘- , " . : .
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* which has the lower oscillation curremt in its circuit, With emml cuwrrents,

- 50X1-HUM
1t 1s necessary to do this for elther of them watll generator voltage reaches

. & specifiea intensity.

Then, the current in the oscillation winding circuits is d.etemined. w:‘.th"

themltira.ﬁgemmeters.ﬂ\la.ndixe Ifiliasm.uerthania,themaller

oscillation current intensity is subtracted from the larger and divided by
- 1L
half (:L2 5 1 } . .Then, the tension of the @ring 1s incremsed on the

voltage regulator, where the oscillator cwrrent in the c:chuit is lom,

i -
" wmtil that cwrrent :Ls increased to the intensity ( 5 :L'L ) and the stop

screw is tightened. Then, the spring tension of ‘the second voltage regulator
is d.ecreased for -_pa.rity of currents in the oscillator winding circuits a.nc'l
that stop screw is also tightened. If the voltage, which 1s susteined 'by
the regulators, exceeds the horm; it is necessary to decrease the spring

tension of the regu.lators.

e LK SERE RS o

A 50 ampe.re rheostat with a maximm resistance of 0.7 ohms is necessaxry
for checking and ed.:justing current limiters. In order to use the m:ltirange
sameter of the comtrol penel, the rheostat is connected with & storage
pattery in the'circuit while téne diesel is in operation '(wﬁen the lesd is

' discozmec'bed. :Ermn the plus tem:l:aal of the storage battery, the starter

will not operate). When the dlesel is opera.ting et 1,500 RPM end rheostat -

resistance has been &ecrea.sed, the current, where the Uiniters begin to -

operate (1 limiter [Og = 43 to 53 euperes), is determined by the milti-

range amneter on the control penel. .The cwrrents in the oscillator v:!.ndins ;

clreults zmst be equ.a:l., as during operatlon of the volta.ge regulators. _

51
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If the limiters begin to operate at too low & cwrrent level, they
_ 50X1-HUM
axre adjusted by an increase in spring tension; and 1f the current is too
large, spring temsion is decreased. The method of adjustment here is the

seme as for edjustment of the voltage regulators.

Figure 4.

Adjustment of voltage regulators end current limiters by the methods,
which are described sbove, can be done with two voltmeters or even with
one voltmeter if it has a switcﬁ-aver device.

[ ]
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| For clarification of thls, let us examine the cireuit which is shown
in figure 5. If & voltmeter is comnected to the terminals Shy and Shp

of the reley regulator, vwhich is operating in common with the generator;

1t will indicate the difference between the decrease of volta.ge at section
0Sh, end the decrease of voltage at section OSh, (:LlRl 1Rp). Since
individual oseillastor w:!.ndings of the generator tend to operate with id.enti-
cal revolutidns it can be considered that thelr resistances are equal.

Tn this cese, 1f the currents in the oscillator winding cireuits are also
equal, the voltmeter, which 1s connected to the terminals Shy and Shp,

will indicate zexo.

52
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Consequent]y, when one voltmeter is connected to the5ox1 HUM +:B
"mass“ » and the second voltmeter is connected to the terminals Shl
and Sh,, t:b.e intenslity of the vol'ba.ge, whlch 1s sustained by the regim.

'J.ators, can be detexmined; and the current in the oscillator winding cire -
cults ca.nbe ad.justed.inthesamemy They must be adjusted whenever 1t

is. necessary.

If the voltage, vhich is sustained by the regulators, does not |
correspand to ‘the norm, 1% is necessary to achieve the d.es:lred_voltage
by chinging the spring tension on elther regulator. Then, the voltage

. must be measmedatthetemimls&x_,_andﬁhz, thevolhneterreadinghﬁmt
' be divided by half, and, by changing the spring tension of the ssme regtﬂﬂ:bor,

thevol'hnetera.rrm-rmst'be gtﬁ.dea.toha.lfofthemevimreading Then,

_'t.he stop serew is tightened. The. spring tension of the second voltage regu~

tetor must be cha.nged s0 that the voltmeter :!.ndica'bes - ZEX0. '.Ehen, the

stop screw is tightened again. Adjustment of the current J.i.mi'bera 18

.a.ccon@lished. :I.n the Bame WaYy.

" The degree. of misaligment of the voltage reglﬂ.ators and of the cment

: Jimiters, end the condition of thelr conta.c'bs can a.lso be determined. withmrb ‘
‘ remmri.ng the relay regqla.tor covers by measuring the voltage at the texminals

By end Sy, which i especially important waile the relay regulstor 1is

'>in"uée. If the currents in the oscillator winding circults dlffer by 20%,
. vol'bage a.t thetermi.nals Shla.ndShemllid.eauybelvolt.

I'l: mus-t also be noted. tha'b there can be d.ifferent currents in the
oscillator winding cireu:.'.ts also as a result of 'bu:ming or of sign;lf:lcant

) fouling of the comtacts. Therefore, it is recommended that they be cleaned

53
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before a.d,jusmen'h is a‘b‘ben;p'bed, It is necessaxry to check 'hb.e 'voltage at -
S50X1-HUM

metmmmsnlana&earberwmmomsofpompmnt'opmﬁm.
This is How We TeachRadarSetiﬁmingtoOfﬁcerCanﬂidates-—byEngr-

- Lt Col I, M, KRASNYY (Pages 70 = TL)
Abstract: .

This article explains the mechanics of teaching radar set tuning
as done by"msmﬂ's school. After careful classroom preparation, the
: officer candidates complete a sequence‘ of practical activity, which is

followed by checking and reviewing sessions.

Itmovations and Inventions

Ioudspeaker Adapter -- by Pfc Ye. I. RUMYANTSEV and Pvt G. I. VASIL'YEV

(Pages T2 - 73)

CAbstract: . 7 y mRl
. PR U
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This article describes the uses and construction of 35 g)?ﬂnoﬁ%ll\\/rl controlled
\ ; loudspeaker adepter. A schematic d.ia.m-am of the ad.a.pter is given,

| .Crossover".aox == by Engr-Maj V. T. ZAVIDEYEV (Page Th)

AT el S

Abstract:
This brief article describes the operation of & crossover box, used
for different kii;cj.s_of current. The box measures TO by 25 by 3 centimeters,

Two i_llustrations' show the physical construction of the box.

BV e e A T T8 4 e v e T
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[Eﬁhe ca.ption to & photograph on pa.ge 711- of Capt M. POLYAKOV 'by Z.
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SORKII praised Capt POLYAKOV for his innovation achievementsj

In the Fleld of Sclence snd Techndloq

* The Employment of Plasme for Detection =- by Candidate of Physical and
] " . Mathematical Sciences X. I. KONONEM(O and V. S. ZABELINA (Pages 75 l- ™
.i Texb o

| . o The detector is a basic element of almost every radiotechnical apparatus.

- The history of redio began fundementally with the development of a eleétrq-
megnetic weve detector. With the development of elec‘troh‘tubes , the electron
tube detector proved itself to be most effective for long waves and it assumed

. & domineering position in radiotechnology. In the course of its development,

55
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vhen decimetric a.nd. microvave ra.nges were adopted, electron “tube dgg«)aatcla_lrgm

were no longer suitable since their sensitivity dropped shaxply with reised

?
f
:
"k
f
;
i

< f .

‘frequencies. ‘Because of this , the en;pioyment of 'crysta,l detectors‘ wes begun
in decimetric and micrmve ranges. They were more sultable beceuse of
their small size, their sufficiently fine sensitivity, and. thelr i.ndependence

m i ot g e s — 2

| from power supply so_urces.‘ But 1t was soon discovered that these detectors '
had serious shortcomings.
Therefore, study was subsequently begun of what are called plasmic o

detectors. First experiences e..h:'eady have shown thet these detectors -

- 3

successi‘ully execute their functions in & renge of from 50 cycles per,
_second up to 6,000 megacycles pér second without a loss of sensitivity.

 Thedr operatiox; 1s almost completely independent from frequency. There- -

e e e e

fore, they are called wide range. There are two possible detection mechaniams - ki
a.nd, in conformance with this, there are two types of d.etectors. | N
What is a plasmic d.etector? It is a ge.s-dischs.rge tube of special

- construction, in which a ga.s-discha.rge plasma 1s formed and ma.inta.ined.

in a stationa.ry condition d.ue to the energy of an external source.. A .

;o_pera.tion of the detector is based on the use of the non~linear prolaerties

of the Pplaswa, which is a highly ionized gas containing a small quentity ' 3
cf neutral ‘molectiles end an identical nurber of positive ions and -electrons.

In this manner, this system is, on the‘whole; electrically' neutrel.

R S
-

It would be & mistake to consider that pla.sma is a rare pheno;nentss,

which is studied only by scientists in their :l.s'bora.tories. We meet with

"4t in neon advertisement tubes, in electric arc welding, in the surora R

- borealis. Our Ea.rth is encircled by & plasmic blanket at es‘a.ltitw_ie of o - .

1

C=0-NeFwI-D-E-F-TwI-A=L = %
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hundred. kilometers which is called the ionosphere. Scientists,
| & Few ! 50X1-HUM

who are occupied with study:mg outer s:pace, have come to the conclus:l.on

'bhat only one l,OOOth part of the mass of our Gala.xy is f:er matter.

FURETRLE N JRr I SR S S

All the' other matter is gas, of which & large part is'in a pla.smic

!I i - condition,
| ) .
i

Cment.‘!y, .the proper-bies of plasma are wid.ely used both in- science

and in technology. -Of special interest 1s the developmept of plamatrpna.

b et e * ke

With their employment, thermsl energy has been successfully tre.nsfermed.'
b ' . d:;.rect];v into electric current energy.

The employment of plesma for detectlion is based upon the usage ef_

one of its multitudes of qualities -~ non-linearity. The condltion of

- the plasma is determined by its paremeters which are primerily related

+o the electron temperature, which reaches & level. of severel tens of

' thousands of degrees in ordinary gas-discharge tubes; to electron demnsity,

[ AL. T . RNt P " SE AL TP

" 1. e., their quantitative velue in a single cubic centimeter; to plasmic

potential; to 'potenjt'ia.l gradient; etc.

pe—

'Th_e ‘two types of plasmlc detectors, which were mentioned earlier,

differ from each other in their mechanisms for interaction of the electro-

magnetic wave field with the plasma end also in their comstruction.

‘The first detection mechaniem is used in a detector with probes. ' If &

probe, which represents & metallic electrode (flat, cylindrical, or -
spherical), is located in the plasma; it is nega.tively charged. As a |
consequence of this, {he electrons in. the pla.sma will be repe].led. from

| the probe and positive lons will be attracted to it., As a resul'b, & le.yer,

. , L
. PSR P P PRSI

vhich is devoid of electrons and which is called the Iangmilr /dark space/,
e 1s formed in the vicinity of the prob e.
. ’v;}_: . ‘ ) SN TN 57
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It volta.ge s which 1s alternating in respect to the cathod.e, is 50x1- HUM

to the probe during a certe.in constant potential a.t the pro'be, electrons

'oeing to be attracted to the probe i‘rom the realm of u.nd.isturbed plasma
during a posit:l.ve- ha.lj.f’-period, and positive ilons are repelled. This

‘results in an electron current being s'qp;_ilied to the probe. During e

negative ha.'lf-period, _the process will come about :lnverse.‘ly: electrons

‘will be repelled, ions e.ttra.eted, and an lonic current will be supplied
to the probe. However, since the ionic mobility is significantly less

 than that of the electrons, this current will be extremely small in oom'-.

pa.rison to the electron cwrrent a.mi, consequently, :Ls usuaJ.'l.y d.isrega.zﬂ.ed.

. (figure 1). The resulting current at the probe will heve & direct com~

. ponent m.th an :Lntensity dependent upon the intensity of a supplied

' 3nexmp mok . '
‘ Electriec current

// .
S YTV er n
Flgure 1. i _ Ionic ek ent S0 Pue L

The construction of this type of d.etector is shown in figure 2.

It is & glass bulb with en internslly located small cylindrical anode. f

. A tmgsten filament, which serves as & cathode » travels along the axis

of the a.nod.e. The tube is fi.'l.led. with an inert gas and discharge 1is
mainta.i.ned by & constant voltage between the ca.thod.e and the anode. In

2 .this wa.y, the :pla.sme 1s concentrated in the ancde i.nterna.l cavity. Diska,

symetrically located at the ends of the enode , serve as detecting probes.

They are festened to the wires of & two-wire Jine, which is soldered into -

58
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. the tube bulb. ' A 'signal is supplied along the line, vhich can be extended
into an antenna for recep't:l.on in free space or else ‘terminated as & loop

o et bt et b v_en A

: cou;pler S U T S ZX A
. : o "\ . ST
: ]“ I Pao 2. L
: | Figure 2. . B

The second type of detector differs in its sim;plicity. Its operation

[ S

o ..is based on the direct interac'bion of the high frequency field of & tz:a.vel—

|j 3 o ing wave .with plasrnie volume. Elec“w rons are the most sensitive plasmic

o | elemeni;.s. Under the influence of a aigh frequency field, which penetrates.

li the plasma, the speed. of the elec-t.rons is increased, the plasmic tempersa~

| " ture is raised, and this, in its turx:, alters the discherge current which
is ﬂooiné througa the detector. Betieen the power intensity of the

!

1

{

1 applied high frequency field end the ntensity of cmmt chenge, there

i is a determined quentitative relationhip which makes possible an evaluation
i

of field power according to the cha.ng\“of the discharge current.

\.

"

|

i

T

: , - ruc, 3.,
Flgure 3. . : .

’ ) ) ; .}

Constructively, & detector of the fecond type 1s a small diemeter

glass tubs Wilch is sealed &t both enil| Two rod-electrodes are soldered

ey

‘co its ends and are separated from eacl !other by & few millimeters. The
tube is evscuated and filled with an in\*‘b gas to & pressure equal to a

_ |
few tens of millimeters of a colum of #ercu:ry The oPtimal pressure

i amer Rtk et ot

of the. gas :Ln the tube, which is- suital= for each tube in respect to

. ‘. i'bs nacrenr diapason of detected weve 1 hes 2 is selected by experimental

— | | 5:\
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’ ‘means. The plasma is "ignited" by constant voltege which is supplizp, HUM
to the electrodes. The tube :Ls exposed. to the curren'b of ultra.—high
:E‘req_uency pover 1n & free space ‘or ‘else 1s inserted into a circular
aperture which 1s made in the wide walls of the waveguid.e. A low fre-
‘quency signal can be removed from tne_electrodec and observed 'by the
ierel cf conforming detec;bor noise with an oscillogreph. 'Ihe change
in discharge current i_s also an indication. Its stremgth can be verified
by any measuring circuit. | |

Such detector opera'tion is observed when the power of high frequency
oscilla.tions does not exceed & certa.in critical value. An increase of
the power gbove the cr::bica.l level evokea a supplementary ionization . | _
of the gas in 'bhe discharge tube. Then, the stationary condition of '
the plasma is disturbed end the relationship between the applied pover |
and the detector current becomes unstable. Thus, for e:csmple, if neon.

} 'tubes are e:@osed to an impulse ;power with a gas pressure of from 0. 5

| 't:o 2 millimeters of. mercury and & discha.rge current of from 7 to 50 mill:!.a.m-
peres ; the critica.l power will be found within the limits of 1T to 250 |
watts.

There has been much interest in the sensit:.vi'by of plasmic detec- .
tors. ' The sensitivity d.epend.s on many factors, :Ln paa.'ticula.r' the
accuracy of evacuation and presging of the tube, the gas composition,
the opere.tion regime, the peculierity of the construc'bion of 'l:.he tube, |
ata‘bi:l.ity of operation of the d.etector itself, gas presaure in the tu‘oe,
,Ietc. One of the condi'bions, ‘which are necessa.ry for the achievement of
high sensitivity and of a low noise level of & plasmic d.etector is the

— stabili‘by of d.ischarge. Here, especially rigid dema.nds are made of the .

€.

' G~ 04N -F=I-D-E-N-T-L-A-L '
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'det:ect.or. High sta.bility of discharge is achieved by f.bc.curgé:)«z1 Wﬂm
and, prea.ging of 't.he tube, by selecting -conforming d.ischa.rge regimes » by
replacemen‘t of a consta.nt feed voltage with a highfreq_uency altema.ting
volta.ge, and ‘by ‘the: add.i‘bion of a certain mmber of 1n:purities, in pa.r--
ticular mercury, to the basic gas. ' | ! |

Ef.he resonance qualities of plesma can be used for a sharp increase

in sensitivity. Different levels of resonance can be observed in plasma:

i e o e e e e il b el R A et g R s e L

electronic, ionle, and cyclotronic. Cyclotronic resonance requires the
use of & niagxe‘bic Tield. The employment of resonance phencmena can

increase detector sensitivity two or three times. -The shortcoming of

e T

:resqnance detection is its narrow-band i)rc:perty. The frequency of elec~
tronic and ionic resonances can be regulated within certain limits by .

change of the density of the plasma. The frequency of cyelotronic

R 2P O R

.resona.nce can be regula:bed by changing the magnetic field. The sensi'bi- 7
vi'by limits of plasmic detectors according to power are presently from
0.00L to 0.1 amperes per' watts in conditions where the resonance qualities
ji 'of the plasma. re not utiiized.. — |
i : In using :pla.smic detectors for the detection of impulse power,

1' l. the i.ner'bness of the detectors is of great si@ifica.nce, i. e., 1t is
. - Ie...'“pla.smic proPerty ';hat it :t.s extremely slow in regaining en original
— S | ..undisturbed condition. Inertness of plasma is determined by the ultimate
[ -+ time necessary for establishing an eg_uilibrial d.istri'bution of electron

i speed s.nd densi'l;y. The t:Lme necessary for reesta.blishment of & concentra-
! : - tion is significantly greater than the time necessary for reestablishment
; ' of speed distribution. The time for reestablishment of electron speed
R T— o o | s : 61 ' '
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o _d:.stribution has a basic role for small suberitical powers. This am’50X1 HUM

of time depend.s upon the duration of the induced impulse and the pressure
- and type of utilized gas and in@urit.ies. This smount of _time ca.n be
shortened ‘oy using a gas which ha.s & large electron trapping profile.
_ An infinite reduction in detector inertness cannot be anticipated, but
' a limiting _ve.lge of impulse frequency succession and duration, which
mekes plasms detection possible, has not yet been eete.blished.
We have discussed two types of p;asmic detectoxrs. T'ihich of 'bhem is
- the :best?. Both are suite‘ble for use. The first type of detector possesses
“fine seesitivity, operates on a.ny frequency, and detects both constant
and pulse oscillations equally well. The second type of detector is dis-
.“tinguished by its simplici’ty end is sma.ll in size, which mekes i'h especially

suitable for use in wavegu:.des. Tts sensitivity 1e as finé as that of the

. flxst type.

In conclusion, 1t should be noted that plasmic detectors are not
N repe'bi'tion.s of other detectors, for instance of crystal detectors. ~ They
possess new quali'bies and peculiarities, which are :i.nherent only :Ln 'bhem.

" Chief e.mong these are: & wide dispason, an operation independence from

external atmospheric 'tenperature, the ability to.use resonance detection, -

. end the ebility to endure large pover losds. Plasmic detectors with their -
_ new qua.fl.ities might also be used in checking equipment used for measuring

voltage and power &t high and ultra-high frequencies.

Rev:l.ews end. Bibliography
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| This article review two nistorical brochures: Aeriel Remming (Vozdushnyy .
S o taran) by F. A, VAZHIN, Voyenizdat 1962, 9l pp., 10 kope.ks, end Defenders

4 of the Capital's Skdes - (Zashchi‘tnm neba, stolitsy) by N, M. nmmsxn, o

Voyenizdat 1962, 9h PRy 9 kopeks
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