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' Miscel..a.neous Information oh Guided Missiles (R-1, R-2, and R-11).

1. The "8AL1" _7 nissile has 8 fudders: A4 aerodynsmic and b gas-

dynam...c. I and rudders are set the target; eyen-numbered
rudders II and IV are perpendicular £fo the plane of fire. Missile
"8zn38" @;%7 6 rudders, two aptodyhaifle and four’ gas-dymic.
Missile 1"%—1;7 has b mﬁypsmic rudders.

, .2 The guidance system of & missile may bave a mmber of sepa.ra.te '
‘a.utamtic assembhes: '

. = the. stabilizer automat , vhilch assures the movement or the mi.as:l.la
a.long a prescribed trajectory )

- the automat for lateral correction (in missile ”82.h38'f) , vhich
keeps the missile movement in the firing plane and returns the
m.lssile into this plane vhen the niasile deviates thererrom '

.- the a.uf.mt for range guida.nce \.vhich 48 present in all missilu.
- .This wtmat emits the signal to sh\Lt down the ehg:l.m at the .

neceu&ry mt.
! !

} 'Thlt is, the function’ of the g'aidn.nce system is to direct the.
" missile in the powered portion of the trajectory along the ]prev:lounly
.prescribed.curvenndto shut down the dngine at the moment when that -
velocity is attained wh:l.c.h will sdsure the missile's ‘hd.tting the
:.3s " Pltch angle is @
. . ,
Angle of yaw 13 “/ < TR )
Angle of rall u ¥ a _
: (The pitch angle 13 the angle between the 1ongi1=udi.nal axis of the
missile and the vertical. The angle of yaw is the angle between the

" longitudinal axis of the missile and its projection upon the firing .
plane, !meanglaofrqnisthea#gleortnrningorthemusﬂc

about its longitudinal axis, measured from the direction of the axis

. of the o0dd rudders of the missile to the intersection of the plane
.of the rudder axis with the firing plane. During the time ormissm

_Asnglelotronmdyav.- C

motion:(all types) tbe guidance. aystem mst br:!.ng bnck to zero the

- iDL
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. h. ‘The 'stabili,zer sutomat consists ofs

Se fn“mipaﬂe_'&li" rudders I and III, aero-dynamic, rudders X and
."III, gas-dynamic, operate by turning to one side to eliminate yaw: and

R gas+dynamic, only operate along the:

’ “ aw and au four rudders operate to:

o _:fl) horizontal and vertical moscopea (1.e. » gyroscopic..
. measuring mtrmnta) il ,

< ;i b )

T 2) nmpliﬁer transformer - it;bervés to transform the L
> el in proportion to the ané].e of deflection. C

'3) four steering motors (dr:lving), ‘the.: . rudders tutn the
longitudinal axis of the missile; they generate the forde
vhich compels the missile to move along the prescribed

. . trajectory.

. turning in a different direction to eliminate roll. Rudders II and IV,I

: . aero-dynamic, ares engaged when the angle of inconsistency betveen

rudderalamm(gas-dymic)emeedaonsdegree Ruddaranandlv,'
-angle of yaw. (In the missile’
“8zn38" the rudders operate in a similar manner.) In the missile '

L "8A61" rudders I and III, by turning/tojone side, operate to eliminate

1tch. Rudders II and IV operate to tain the necessary angle ot

1m:!.na.te roll.
/ N

6. "The gyroscopic Anstruments, vith reapect to their basic aasembly,

j have & gyroscope rotor which is shaped like a flyvheel., The gyro-

scopes are free from outside moments. The axis of the rotcr maintaing l

. 8 fixed direction of its axis in space with respect to fixed stars.

The axis of the vertical &ro rotor is oriented perpendicular to the

- plane of fire; the axis of the rotor of the horizontal gyroscope is

oriented horizontally and is in the plane of fire. The vertical

gyroscope has a potentiometer of roll to measure tha angle of turn.

. from the longltudinal axis. The veloeity of rotor spin is 28,000 rpm.

The p"'og:nn mechanism of the horizontal ;gyroscope hes a s‘tep;ped. electro-
m-gmet. : ' :
‘The oorrection of the gyroscopes is made by two inatnmentst on thc

horizoatal gyroscope - pendulum and comjutator bar and on. the vartical
gy’mccope,pend.ulm and potentiometer- e o . -

, 3 m; system nuuru the correctness of the 4n1tial :Lnstd.lat.ton of the
S &vmheopes- ' _

e e
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7. There :!.s an mlit:ring tra.nsfo?mer which is used fors

- tra.nsfon:l.ng the s{gnals from & magnifude in proportion to the '

- ‘angle of deflection to & magnitude containing elements |
proportional Yo the deflection a.ngle snd its first a.nd. second
derivu.tives.

. - the mmplification of signals and the distribution of u@m‘ "

_the steering motors (for this there are differentiating. circuita ’
"a moduletor, and sum ci.rcuits).; ,

: 8. -The sutomat for range guidance (AUD) consists of - a velocity :
.. gauge - or accelerometer, - automatic equipment of the enfine assembly
to which the l:l@n.l to shut down the engine 18 fed from the acceleroneter.

‘In miesiles "BALL® and “8zh38" engkm shutdovn takes place in the-
. second phhses at the preliminary pommand the engine shifts to the

~pre11m1naryphmandonthemam:>omandtheenginesmtm :
cmplmly.- .

In missile "8A61" engine shutdown takes place on a aingle comnnd.
‘macelercmeters are msde up basically of a pendulum, neutral, '

whose position is perpendicular to the longltudinal axis of the

m'mo L

9.  The qccelemter containss momotar, a corrector motor; a
‘contact * corons on the axis of precession; contacts for approximate
and exact: utt:lnse to the zero position; contacts for the prelinina.ry
and ma.in emas} starting rela.ys, fixu:bor coils

The ba.sic pu'f of 'l'.he range 5uida.nce aut,oma.t is the accelerometer,.
- of which there are various types: electrolytic s ¥hich consists of
- 6. ordinary relays (RB-1; RB-2; RB-3; ms-h RB-5; RB-6) a.nd two :
magnetic relnys.

- 10.. The fuce sssembly of missile "SA11" consists of a nose and a base
m:e and an instrument for controlling theé fuzes.

1.1. '.l'he mtegrating member integrates the angle of yaw.

1R ror :u.unching and guidance of misgile "8A61", inertial guidasoe . -
s used.. )uum Bzhaa hag conhined guida.noe. R :

,._ :
S
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13. . The ba.ttery on board - "BB-J." has & ... K welght of 20 kgs and is

i, 16 volt; its capacity is 22.5 empetes pér hours . for S minutes it J
‘discharges at 100 mperea or for 2 minutes it dischargen at 100 merel
: plua 5 minutes at 40 -amperes . : , |

-1lve  The ‘control syutem is the coupling of ehctrotochnical and rldio
77 technical equipmeént of various systems of the missile and ground : =
equipment designed for the checkout of ‘the parameters of the Mcul

- rad.io-‘bochn:!.ul equiment, v b :
] - pover sources. L o \,’

© A8 - stabilises thie sugular posttdén of the missile in space With
st respect to thres mitually pe mendicuhr axes, The AS conslsts
s ofs .0G=T (ax.as); av-T; mqm notoru mcrm Wmum:-;

instrumernts; the checkout of the circuit, control of the missile prior i

: o J,umchi.ng, to effect the mnchins, and to su.ido the n:l.uﬂe s
. A
i
- - w:bout ror ommution (Aﬁ): | o k
te mmtio equipment of the onshﬂ* (ADU); « '
. instrunent for controlling m fiising (rov)s o
mdiotechnica.l eq,uimnt (mx, tcl.control) , "
0o
B testing aquipment, ' | » . : :
) ' °0mtrol-test1ng equiment; T o o B ‘
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B § Mm cut. off the u;gim Vhen the migsile a.ttains the prescri‘bed
¢ velpoity. : " ] -

;f'ﬁiADU-- serves. to start the engine rFm the range guldance a.\ztmt.
In th. u:bove-mentioned equ:l.pnent, the following are ‘useds. si;nglc

. poutﬂ.on and multiple poai.tion keyy, push‘button installations,: ni,tehu,
BECERN a.nd. plug comoctiom : _

‘Also uaed are rectifiers of the. cqnmand ‘currents; tra.nsfomrs, vith
- rrequency control (aynamtora)

S 16. The ‘commutation apparatus connccts the instruments contmll:!.ng
*..the' missile which are aboard the missile with the ground-testing/) =~
" launching equipment in one circuit, and assures current distribution

- ... to the timing program. The complex of the commtation apparatus s

7+ inciudes: the missile cable c t (BkS); the distributor head ut.n
. the timing mechanimm (8L120); the plug ¢omnectionss "ShO-65" ;-

" connecting contact, the Bhe3) AVD-4. for sutomatic shutdown of -the :

" engine, -ithis is a twenty-contact' conmction; the Bh-31 - a fourteen-
: ; contct commection - serves for tejting the command current which runs .

’ the steering motors; the "Bh-32" - a twenty-contact comnection, serving
- to measure the voltage’produced by “the trmfomer; Bh~-Th; 811-75»
g 8h—76, Sh~19; Bh-22; 8h-60.

5 17" The tinin; mechanism activates the ourrent distribution mong the

control instruments. It consistas of a step motor, a reducer, &
- . cemghatt (JJt pairs of cams), contact panel 28 .contacts).

18, The automatic equipmnt of the engine agsembly consista ofs ..
.. Blectro-pneumatic valves (EPK); emergency cartridges (A!p-l;
,Ar-a; AP-3); blowout yyrocartridgeq PP:l; FP-2); pyrocartriddes to

- rol presewre (KD-1; KD-2); pyroeartridges ot cutorf (ro-l e
aic, OP-1/; OP-2; OP-3; Qp-4; op-s). |

" 19. - The current d.istributing apperatus or the 8&38 eans:ut- ofy |
" BE8.(missile cable circuit); the ma.in d.i,atributor; distrihutor head.;
progrm current distributor (m-

. The ccuxplex of ground elnctro-te 1n3 and 1s\mgm.ug equipment:

- “missile BA6L includess conmtrol ﬁ ole ("8N0b3"); time mechanism, '.

' ' which has b scaless’ for U425 se 8/ for 10 seconds, and for'l
second; (the fourth scale is only f6r the missile "8A6L"); t‘enting
' ‘point /slc, console/ ("8NO46"); euxiliary consols {™8ROU5®);"
.. dnddcators; ‘and  the- mockup o.f.'the niuils circuits - On- contrg.l codnole
’»».-j("enolts")* : > "Madn®; "cuto:r I, Mot
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21. The control circults of the guidanhe systems relsy RK-1; m{a;
xx—s; RK-{&, RK-5; REA6; mc-'r; mc.a,l ED-5.

22. Rems controlling voltage: ml-so RN-T0; m-eo Rl-6 mt-a mt-a,
nn-l, RN-9; RN-3a .

23. !I!here are five electrical input buses; *=*- (m.nus); "-1-33"3 "35%;
";50 Volts". There are 7 buses of the ground apparatuss -
,f.)i", 8%; “+3B"; “+U"; "+D"; "2 50V%; "+Ba:btery-8ho"ma "R"

" is the bus to feed steering motors. The: plus or minus 50 volts is the !
bus: of command voltage; "plus 8" '.I.s the . lnunch:l.ng bus; "plus U” is the
guidance hus. :

b, The launching equipment of the control system of migsile "82Z138"
‘and missile "8A11": 1s control copsole {"PU-3M" ~ "BNO9"); emergency
shield ("8M19"); relay block "RB-22"; relay block “RB-1M"; time
.- mechanism’ "ChM- f\ll" "88O8"; & quartz generator for the tﬂne mchmim :
: 'm-!m" a launching pnemtic-shield "PShch-a" '

. 25 !l'esti.ng equipment for "S8Zh38" and "8A1.1" " console for. :I.ndspendent
'bests “PAI-IM"; the mockup of the transmitting equipment "EPU-3";' the
mocknp of the accelarometers ("8NOLW"); the mockup of the. gyroscopic
apparatus “EGG-2"; the mockup of the detonating device; ‘the nockup of
the cxplonive bo].t, jhhe mcku.p of the missile circuits
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