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- the automat for range guidance which is present in all missiles:
This automat emits the signal to shnt down the ehgine at the
necesiary moment.

That iS, the fUnotion of the gdidance system is to direct the
missile in the powered. portion of' ,the trajectory along the previously
prescribe& curve and to shut down the engine at the moment When that
velocity is attainedvtich will assure the missile's 'tatting the

•

Miscellaneous Informatión on Guided. Missiles (R-1, R-2, and R-U) . •

.. 1. The "8A11" ty missile has 8 imidders: 4 aerod,ynemic and 4 gas-s
dynamic. I and	 rudders are sei the target; evennumbered
rudders II and IV are PervendiMilat, o the plane of fire. Missile
"h38" ‘IS h2! 6 rudders, two asi.odyhmitit and four gad
Missile	 1* R-117 has 4 Opa=dynamicrudders. 	 Li
.2. The guidance system of amissile may have a number of separate•

L automatic assemblies:	 .

-,the . stabilizer automat, which assures the movement of the missile 	
•!!

along 's. prescribed trajectory L
• the automat for lateral correction (in miseile ft8Eh38"),

keeps: the missile movement in the firing plane and returns the
missilevinto this plane when the missile deviates therefrom

.;

,

target.•

3. Pitch angle is

Angle of yaw is ie 

• Angie of roil ie
•

• (The pitch angle is the angle between the longitudinal axis of the
. missile and the vertical. The angle of yaw is the angle between the

longitudinal axis of the missile aM its projection upon the firing

plane. The angle of roll is the a#gle of turning of the missile -
about it longitudinal. axis, measured from the direction of the axis
of the odd rudders of the missile to the intersection of the plane
of the rudder exisvith the firing plane. During the time of missile -
motion . (all types) the .guidance systmammtbringlmm&to zero the
angles of rø11, 'and yaw.	 1,	 .
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The stabilizer automat consists oft
•

) horizontal and vertidal gyrOscopes (i.e., gyroscopic:.
' measuring instruments);

0	 •
2). amplifier transformer - itibervis to transform the

signal in proportion to the mile of deflection.
v•

3) four steering motors (driving); the.: rudders tutu the
longitudinal axis of the milisiIe; they generate the fOrie
WhiCh compels the missile to move along the prescribed
. trajectory. .

•
5. 111 missile "8A11" rudders I and III, aero-dynamic, ruddere 1and
•III,gas-dynaMic operate by turning :.to one side to eliminate yaw.and
.ttrning in a different direction to eliminate roll. Rudders /I and IV,
aero-dynamic, are engaged when the angle of inconsistency between
rudders I and XXI (gas-dynamic) exceeds!one-degree. Rudders II &120. rip
•gas ..6dynam14e, only operate along the , angle of yaw. (In the missile'
• "87.&38" the rudders operate in a similar manner.) In the missile •
"8A61" rudders I and III, by turninetoione side, o0erate to eliminate
litchi. Rudders II and IV operate to maintain the necessary angle of

' slaw and all four rudders operate to eliminate roll.
•

6. The gyroscopic instruments, with respect to their basic assembly,'
have a gyroscope , rotor which is shaped like a flywheel. The gyro-
scopes are free from outside 'moments. The axis of the rotor maintains
a fixed direction of its axis in space with respect to fixed stars.
The axis of the vertical gyro 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 the angle of turn
froa the longitudinal axis. The velobity of rotor spin is. 28,000 rpm.

The program mechanism of the horimeitel4yroseope has a stepped electro
magnet.*

.The .orreetion of the gyroscopes istmds by two inetrumentes ' on the
horizontal gyroscope pendulum and comMutator bar anit , on. the vertical
gyroscOpeo pendulum and potentiometer. • •

..ThiM•systemizasures the correctness of thopitial installation of the
gyroecopesw



7. There is an . amplifying transformer which is used fors

...transforming the signals from a Magnitude in proportioa to the
angle Of deflection to a magnitUde contalming elements. 	 • :'

• proportional to the deflection angle and. its first abl.seconel!
'derivatives.

. the amilification of signals and the 'distribution of signals to
the steering motors (for this there 'are differentiat1nrcircuite,
.41 Modulator, and gum circuits)..

8. -:The automat for range guidance . .(AUD) consists of ...a velocity
Aping* - or accelerometer, - automatic equipment of the engine assembly
to which the signal to shut down the engine is fed from the accelerometer.

•'In Missiles 'war and "82138" engine shutdown takes place in the
secOnd phaser at the preliminary hommand the engine shifts to the
•pre3.iminaY74base and on the main' cammmad the engine shnist'down
completely. •

In missile h8k61" engine' ethrtdoni takes place on a 'Singe command.
,ancelerometers are made up basically of a pendulum . neutrals

-whose poiition is perpendicular to the longitudinal axis of the

•9. The accelerometer contains: gyromotor, a corrector motor; a .
contact 'corona on the axiaof precession; contacts for approximate
andexact•settings to the zero position; contacts for the preliminary
end. main Commands; starting relays;:fixator coil.

•
The basic part of the range guidance automat is the accelerometer,
of 'which there are various types: . electrolytic, which consists of
6 ordinary relays (RB-1; 10-2;	 BB-5; 118-6) and two ..
magnetic relays.	 •

•10. The fuze assembly of missile *11" consists Of a nose and a base
fuze and an instrument for controlling the fuzes.

U. The integrating Member integrates the angle of yaw.

12.1forlaunching and guidanOe of missile "801", Inertial guidance
i8 used.. Xis2ile w8Zh3E0 has combined guidance.



13.,, The battery on board - "BB-1",nas 	 ,weight of 20 kgs and is
16 Volt; its capacity' is 22.5 amperes par . bourF.:for 5minutes
discharges at 100 amperes or for aminntes it discharges at 100 savers/
plus 5 minutes it WO:amperes.	 1.

.2 -14. The control system. is the coupling of electrotechnical andribliou-

teahnical equipment of various systems of thoi missile and ground
aquipuent designed , for the checkout of the parameters of the various
instruments; the checkout of the circuit control of the missile prior

• to :launching; to effect the launching; and to guide the missile in
'	 •	 •

154.The jurrent distributing equiiMentlaboard the missile; 

t
. automat for range guidance 41,ID)

automat for stabilisation-44h

' automatic equipment of the engin* (ADU);
.!

instrument for controlling the fusing (EUV);'

power sources.

distributing equipment. on the grounds

laUnching equipment;

testing equiPment;	 1

control-testing equipment;

radio-technical equipment;

- po4er sources.,

stabilise* th*. angulaf.posit4in Of; the missile in space with.
•xespecttO three -mutually pes/pendiiular axes, ,The . AS cosiiiirts
as ;xico! (81215); oN7; stagging Motors; stealing pcieutioaeters;
Umbria's:it:tor ..■Os:tird410 sni4er 41#1•9V-ePst sn the. 
Ilitegrat*ii,:::','"':".•• • 1
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Outs off the swine 'When	 attains the prescribed.
velocity.

serves to start the engine from the range guidance automats.:

.* ,

.Alab used are rectifiers of the coamand"currents; transformers, with
frequency control (dynamotors).	 •

16. The commutation apparatus connects' the instruments controlling
the missile which are aboard the missile with the ground-testingil

' launching equipMent in one circuit„Imwiensures current distribution
• to the timing program. The complex of the commutation apparatus

includes: the missile cable ciui t (Bt); the distributor head. withrcl
the timing masa= (8L120); the ucConnectionss "Sh0-65"	 ,
connecting content, the Shb39 Mb- !for t eutomatic shutdown of the .

1L engine, -ithis is a twenty-contact l eonnection; the Oh.,31 - a fourteen-
! contact cOnnection - serves for teSting the command current which runs .

the steering motors; the "Bh-32" - ft twenty-contact connection, serving
to measure the voltage' 	 by the transformer; Sh-74; 8h-75;,
gh-76; Sh019; Mh-22; Sh-60.

17. : Th' timing mechanise activates the current distribution among the
control instruments. It consists of a stewed motor, a reducer, a
camshaft (A pairs of cams), contact panel (28 contacts).

,
18. The automatic equipment of the engine assembly consists of:
alectro-pneumatic valves (SPZ); emergency firing cartridges (AW1i,
AP-2; AP-3); blowout pyrocartridgeti (PPil.; PP-2); wrocartridges to
?Aral preseure (ZD-1; IM-21; pyroCartridges of cutoff (100-1

. sic, QP-17; OP-2; OP-3; OP- k; OP-5). 1
;	 •	 .

19. The current distributing apparatul Of the 8Zh38 consist. of:
BIB .(missile cable circuit); the main distributor; distributor head;
program current distributor,(ITR-6i).

20, The complex of ground e/ectro-te Ina and 1aunh4ig equipment-
of missile 8A6/ includes: control popo1e 08:4043" ; time mechaniem, .
which has 4 scales:* for 425 secondi9 for 10 seconds, and for 1
second; (the fourth scale is only/for the missile "Aka"); testing
palat., sonao1il NNW"); auxiliary console e"81045n)r.

  aaa..theAsoakv of' the missile circuit. On . control console
'(1181043"). there are buttons: ."2tart", wMainsi "Outoff.r, 	, u.",

•

In the above-mentioned equiment, the following are' used.;. 111;og2.e
position and multiple position love, pughbutton installations, switches,
touiplug,conneetions.'.



21. The control circuits of the Oidan 'he system: relay 1p.1; M12;
RE-'3; RR-; RZ-5; RK46; RZ-7I i.M.8411 ED-Op

.	 Relays controlling voltages RR-60; RN-70; R1-80; RI-6; E1-8i RI-2;
2N-1; RN-9; RN-3.

23.. There are five electrical input buses: azza'(minus); a+Bet. Ri.r;
1450 Volts". There are 7 buses of the ground apparatus:

a	 w+ Er; • +B"; " +II"; " +D"; " 50VW ; . " +Battery, MO: Dun ar
is the bus to feed steering motors. The plus or minus 50 'volts is the
bust of command voltage; "plus 	 ii the launching bus; "plus U a is the
guidance'. bus.

24. The launching equipment of the control system of missile "8Zh38"
andmissile "8,A11": is control console ("PU-3/4" - "8N09"); emergency
shield ("8X19"); relay block "RB-22"; rellay block aRB-1Ma; time
mechm4sm' aChM-4R" - "8308"; a quartz generator for the Ube mechanism
"ROAN"; a launching pneumatic-shield "PDhcb3-2".

25.. Testing equipment for afth38a and "8A1.la t coneole for independent
pests aP41-111"; the mockup of the transmitting equipment REPU-3"4 . the

mockup of the accelerometers ("83014 r ); the mockup of the gyroscopic
apparatus "1/30-2a ; the mockup of the detonating device; the mockup of
the explosive bolt; the mockup of this missile circuit.
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