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CICRET
CIAL,IMPORTANCE

"

Ground Equipment and Technical Preparation of Guided Missiles for 
,Launching 

1. All ground equipment is divided into two groups: mechanical ground
equipment, and electro-radiotechnical. The ground equipment used for
the technical preparation of the missile for launching comprises:

1) Transport equipment (ground-transporters, containers);

2) Hoisting equipment (cranes);'

3) Launching equipment (launah pads);

) Erecting and starting equipment (ground carriages, erectors,
and starting aggregates).

5) Instruments for aiming the missile at the target.

6.) Fueling equipment (compressor unit; auto-fueling units - fuel
alcohol, oxidizer, hydrogen peroxide; preheaters for the
fueling equipment).

7) Auxiliary equipment (fire-fighting and washdown vehicles for
neutralization, air preheate0):„.:::.

:40,1*	 H	 L4'

The:above . groups of 'equipment are-indludea in mechanical equipment.
A

2. To. .the'electro-radiotechnical eqUipment belong:

electric power equipment: gasoline-electric generators,
electrical transformer aggregates;:

contiol measuring instruments;;

- testing-launching electrical equipment (for horizontal and
independent testing of the guidance mechanism);

-,radiotechnical equipment (BM mechanisms)

Indexes:

tiiks transport-hoisting eqUipment.	
—

equals 'fueling equipment.
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"N" equals eiectro-radiotechnical equipment

nSh" equals instruments for guiding the missile to the target
and the control instruments.	 •

"U" equals erecting, launching, starting equipment.

1t8" equals all guided missiles (articles) and equipment for them.

"Yu" equals working areas

Organization of Guided. Missile Battalions 

3. The "R-11" (8A61) battalion consists of:. total - 6 batteries)

f- battalion command

- one headquarters battery

- three launching batteries

- one technical battery

- one missile transport battery, •for Supply of special fuels and•
fUeling missiles

The headquarters battery consists of:

- one surveying platoon; .

- two signal platoons

- a PAMS station (mobile metebrological-ertillry station)

b. The launching battery consists 

two launching sections;:

opie electrofiring section;

one platoon o compression and. charging stations

c. .Thetechnicaltattery consists 

, three	 Sections,



, 

-
- one section fór ::.106ding the missile with special fuel.'

- one assembly section*

di . The transport battery Consistt of;

- two missile-supply sections

•, one rigging platoon

- one section for supply of special fuels

- dry missile depot*

4. The "R-2", (8Zh38) battalion conffists of: (five batteries)

- battalion command

3 - one headquarters battery .
two launching batteries

-,one'technicalfbatterT:

- one missile transport.battery,:for Supply of special fuels
and missile: fueling,

(The organization of theheadquarters battery is the same as for tbs
"R-11." battalion)*'.

The launching battery Consists of 

- one launching .section,

- one electro-firing section;

- cglei engine section;

• ope assembly so.ction.,

b* . The: .technical basi.*.tety cOnsistaot

o miSSile.teSt451g sections/
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- a repair sho4

-: a charging station.

c. The missile-transport battery consists of 

- . one missile (article) transport section-	 ,

• two 'sections or supply Of special fuels:
.	 . ,

one section for.fusling.missiles

The :Technical and Launching positions for the "R-11". Missile

f'
-

The technical and launching POSitiOns fdr "R= .2." iiestles have the-
following	 20 40 kms 'by. 5 	 6 kmsAWith . the 1210

•"	 •• •	 . 	 •
• .	 •

. 	 .
I



6. To the supply depot (F/S), which is located at a distance of 50
km from thetechnical position, the missiles are brought up in don.4
tainers and special railroad cars (vagon) ("8T04") with three Units
each in containers ("R-11").
The following	 allowed to be tranePorted in one train (eshelOn);

- 20 units;

- :"R-7114 missiles - 6o units

- nose Cones; in a two-axle car-4-5 units; in a s four-Axle car
10 - 12 Units. The nose conei-are-transported separately from

. the missiles.

7. Tactical-Technical Data of Missile Prime Movers 

.Oharacteristics
•I:

Heavy .
Artillery
Prime.
Mover

'A-S"
Medium

AT-L
Light

I

!ZIL7
151"

'ZIL-
157"

ZIL-
121,A"

ZIL
157-V"

I
Weight (tone) 20 12 5.8 5.8 5.7 :5.8 5.7

Load eapacity0tons 5 3 .2
• • • •

Weight .of trailer
towed (tons)

n
MaximUm speed
(km/4our): .

25

35-

16

35

6

.

3.6

60

3.6

65

3.6

65

3.6

65

Operating radius
(kilometers)

600 : 250 300 65o 45o ,600 450

„i
Motive power •415 250: 40 92 110 116 • 13:0	 .
(11P)

'd
Fuel :tank 4pacitY 1,41.5. 4001 ' 200 300'. 215 300 45
(.lite-rs).

I

•

'77'777,
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8. Tactical-Technical Characteristics of Ground-Transporters 

.

,

Characeristies
"8T-15,"	 -	 -
Transporter-
for R-2	 .

.	 _

,

"8T-113"
Traasporter
for R-11

•

Load capacity (tons) ---3.5 5•5

Weight of prime
mover (tons)	

. 5.8

Weight of transporter
(tons) !

3.4 2.9

Clearance (ground)
(mm)

460 250
.	 •

Transporter length
(metes)

16	 H .	 9•8.	

.

Width of:transporter
,

2.8	 .,	 ' .	 2.7.
(rioters)

Height of transporter
'(meters)

, ,
. _

2.2* ,
.

1 .8

._
*Turning radius is '

,	 .	 '	 . 12 meters	 . •

.

. .
.

•



Transporters are emplpyed for:

transportation of dry misSilea.

- toexecute horizontal tests at the technical positions-.

They. aretwo-axle trailers and consist of Chassis; front and rear
Cradlei;:drawbar; guardrails; undercarriage; brake mechanism. They
also have rubber straps and bands.

9. Fueli and Auxiliary Equipment:

- Auto-loaders of alcohol N39l for the "R-2";

- Auto=loaders of kerosene "80114" for the "R-11";

-Oxygen cisterns (loaders) "8G1.51;':

- Auto-loaders of oxidizer "8G17";

- Préheater-loaders of peroxide "8G24";

▪ Citerns for hydrogen peroxip; (p6•0
Mobile compressor units "8G3X:;'

:
- .Washdown-neutralizing vehicles "8T-311";

- Fire fighting vehicles."8T34/";

• - Air preheaters "8G25" and n8Q27...

11
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capacitr Of
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I
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•
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•	 r
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h
80 80 12D
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working
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10:, In constructing liquid. oxygen cisterns, brass and aluminum are
Used; for acid containers - 4111minum and. itsalloys; for iodine,
alcøhol, and. kerosend containers zinc - covered steel up to 0.1.
to .0.2 mm; for sodium permanganate brass,

Gauging methods when filling spaces in the missile with the •
fuel cdmponents:	 •	 .

...contact indicator;

cutoff mechanism of the filling of the spaced;

gkuging by means of Measuring tubes.

• Air Compressor Unit "803" 

This is used. for filling the missile spaces with compressed air
las well as the air bottles (230 to. 350 atmospheres).

•,

Overall:weight of the unit 9.1 tons. 0
'

Weight wir7but the "ZIL-151" 3.2.;tonap

Qudntity:-of free air delivered - Q cUic meters per hour.
•.	 1	 •	 ;
.Mnisture : content of delivered air 0.021 grams per cubic meter, which;

corresponds to dew point precipitation at "minus 55° C.114

•

Power ofcompressor - 55 to 60 hp.-

CompresSOr rpm - 1,250 to 1,800 ri*L of the engine .

• Maximum ground. speed - 25 to 40 km per hour.'

Range of movement in terms of fuel•- 650 ions.

Theunit„Sonsists of; the power plant , air compressor; air system,
codling 'ystem; regenerating unit; .: nxygen..water condenser; contra
panel. he adsorber of . the-unit id filled With alumogel.

:Ph6tO-Electionic Automatic Nicistiie Indicator ."831231" 

"-12e Thia is . used•forcontrollinghe i.hUmidity, Of the:air.which is.	 .	 -
delivered by the compressor unit Or . from•the s bOttles. It consists• .	 .	 •	 .f*'	 measUring head with a cooling syttem; a:I:electronic unit, a

'



power unit; and a front 'cover. The measuring headconsists. o a
measuring mirror; illuminating bulbs; 2 photo-elements;' 2 objectives;
diaphragms. The cooling system of the mirror consists of: a throttle;
a 1011; a preheater and a heat transfer unit. The Power unit is fed
with 220-voit current.

Air Pl-eheater:

-•
13,This has: an electric motor; a gasoline burner; grids, through
which air is driven by a blower.

The air temperature at exhaust is plus 120 degrees C.

Liquid Oxygen Cistern .1'8G15"• •	 •

14. This consists of container space; fittings; lateral pressure.
The tank is mounted on a 2-axle trailer. The container consists of
an inner chamber, (made of sheet brass), an outer casing, and heat.
insulation. The heat insulation consists of nipor and mineral
wool insulation. The thickness of , this layer is 220 to 270 mm.
daily paimissible oxygen loss is up to 5 percent. The fittings ,
consist of piping, valves, manometers, gas conducting pipes,
and emptying pipes.

Equipment for Aiming the Missile at the Target 

15. AiMing the missile at the target is understood to be the n
coincidence of stabilizer surfaces I and III with the firing plane,
with the first stabilizer toward the target. Aiming the mlesile
toward the target requires: balancing,. leveling the gyroscope
plate, checking the verticality 	 the missile. By balancing is
meant the orientation of the gyro-plate r together with the gyroscopes
mounted thereon in relation to the stabilizer surfaces. For
balancing the gyro-plate, a rod and an optical quadrant are used :
which are designated for measuring the angle of inclination of the
stabilizers to the horizontal. The rod is fastened to the adapter
of the gas jet vanes, On the cor4Fol Plate of the rod, the optical
quadrant is fastened, which consists of body, dial, traversing
mechanism of the dial. A scale itt, degreei is painted on the dial.
The vernier of the dial has,a grioti with graduations to one minut,i
(angular). The optical .quadrantrovides for measurement of angles
plus or minus 1200. In aiming the 'missile at the target instrument
set "851112" is used, Which consiOp of: a, collimator -:One utit;!
ellActrigied aiming stakes - two; (She pellotorSmic sight, and 2,
magnetic 10els. tt-4-E	 7



Last tv0 —
nOinuilibers

I	 P.

Last two --
no letters

(The thickness of atrips'
Of the Vid is thei same4 .
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16., The Collimator is designed for measuring the horizontal and
yertical.angles'and for use as the aimingpoint (a distant point).
Weight pg the collimator . ina working state is 86 kgs; the field lot
vision of the collimator tube is 10 degrees; -the field of :vision ot
the sight is 5 degrees; the limits Of Measured ang1e42-horiZontal-.
60-00 of: the graduations of the angular . gauge (360 degre‘); vertically
plUs 6-00, minus 4.;.00.. Graduation's: dial-70-50 graduations of the
angular gauge; 7 the:sight . scale-j 2-06.25 . (one Quarter of the small
graduations) - vertical angles - o, 70.1..

The collimator consists of: .- the collimator tube; - the sight; 7
the upper plate; - the . dial.(or angle-measuring. ring); - the lower
plate; - fixed section with adjusting Screws, and auxiliaries (tripod,
small battery of 2.4 volts ' , cOver),;

17; The 'optical system of the collimator tube consists of an objective
and. a grid. The objective consists of three sections. The grid is
Rainted On the surface of the lens of the third objective section. The
gitid of the collimator tube is placed in the focal: plane of the colli-
tator objective. The employment of the. collimator tube as an nliNing
point is:based on the capacity of the objective to project the iMage
of each point Of the grid in the form of a . bundle qf parallel ray#.
The grid. circle is divided into 76 vertical strips,

,
On one-half of the grid (,to the left) numbers are inscribed'in

a vertical and.. a horizontal-arrtmgement::
•

vi 2 te.3.914.11..5.4)_....•4i.... etc up to 18

The right half is filled. with 18 nnrrow, letters which .Sre arranged
in the same way as the numbers:

1 AB.Ct)DO 	  etc



76:vertical strips.	
between then one number each (on the
left - 36 numbers) and one letter
each (on the.right- 36 letters).but,
2 spaces on the left and the right -
(at the extremities) are blank, i.e.,
they are not filled. with nuMbers or

. letters.

-For Uniform illumination of the grid, a ground glass is installed.
When working under night conditions, the grid is illuminated by a bulb.

During the day the grid is illuminated by daylight, by means of a.
reflecting mirror. The collimator has: a cylindrical level and 2
spherical levels for horizontal leveling. The graddation.of the
cylindrical level - 1 minute. The graduation of the spherical level
20 minutes.

,	 The sight' is fastened to the body of the collimator tube. The
ipptical system of the sight consists of:, the objective, rotating;
'prism, grid, and eyepiece.

18. The panoramic sight is used to' aim:the missile-at the target.,
the panorama. consists of a reflecting ,prism; rotating prism; the
objective .; roof-shaped prism; grid,.and eyepiece. The angle of the
fie1d of vision is 10 degrees. The limit of angle measurement
horizontally is 60 - 00; vertical angles plus or minus 6 - 00. The
panorama :grid consists of 2 rows of numbers: upper and lower. The

•upper roN i of numbers serves for aiming at the target; the lower rpw
for. the balancing of the panorama.

•
•	 -

An auxiliary to the panorama is the screw clamp. The screw
clamp serves to set the panorama in ita,fUnctional position. The
screw asp') consists of: the bodY iwith supports; a swinging
mecAanismt; the telescope sockets; 2 cylindrical levels and a control
table, (for the purpose of balancing the panorama and installing the
panorama on the launch pad or on ai ttripod). The panoramic sight is
ballanced when its optical axis in the zero settings of the angular
scale is in a plane with the perpendicular (I) control strip of
the table'.	 r	 .

or balancing the panorama, it is fastened to the control table.
A markini is made according to the col4mator (superimposing ideAtical
markings, of the panorama and the collimAor). Then the panorama is
turned. with its head down (to 180 pgrees). By means Of the angt.lar

'
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scale of the panorama the identical: markings Of the collimator and
theloanorama.are superimposed.. Then the resaing of the angle is
taken from the panorama angular scale.

)	 •
The balancing of the gyroplate takes place (at the technical'

pos3tionAnd Checking at the starting pOsi ..bion) when the missile ie
in a	 L.hotizontal position. 	 •

I9.:.__The':"11-il" missile has stabilizer“ and TV below, and the
"E...:.2.miesile has stabilizers III And IV belay. For the normal
functioning of the gyroscopes, they must be oriented. with respect
to the stabilizer surfaces. The gyrorilaOr axis Of thehoriZOnta
gyroscope must be parallel 	 ) to the surfaces of stabilizers
I And III. The gyromptor axis of the vertical :gyroscope must be
PerpendiaUlar to the surfaces of stabilizers Lund III, i.e., the
control strip of the gyroplate (the gyibplatewhich , iS in. the

and on which the gyroscopid equipment is mounted) must be
Set ..-perpendicular	 ) to the surfaces of stabilizers I and

0,values (categories), used in mimiagthe missile at the target

t,c7(•(0.pha) - computed;

, check;

)	 basic;

- check;

- prime direction;

- Gauss-Kruger, etc.
(-

EreCting and. Launching EquipMent

Erector "811227" ; (fox; "E,122!) 	 •

20).' The, erector is used: for the', ereation of the fueled (or . K
unfueled) missile on launch pad (stol) '.. 1. '8U28" or for the removul.
of the 4.ssile,from the pad; for the placement Of launch. pad "8u28"
on the platform (platform) of the:,Crector;:far removal of the pad

placing it On.the.launching platform (ploalichadka) an for
the transportation ofthe.laundh bad. - •	 '

weight in lipbile:pooitionolas,

lteters.:'



freight - 3.2 meters-,

Width - 3..17 meters

Maximum speed - 35 In per hour

0ruiSing range 7 1,000 XraS

Specific pressure - 0.64 kesq.cm.

Anes of ascent and descent . - 25 ilegreeS

Fording depth -1 meter

Lsngth of boom: without ext"ensionarm i 5.4 meters
with extensiot arm - 5.; .8 meters

rTanit capacities: Fuel - 1,00 'iiters
:	 Oil - 65 liters

Water -.85,liters
j

	

The erector-.consists of a base and. the 	 ewlipment. The base -
is the ,ATT7) - (artillerY- heavy prime movers). The erection equipment
consists of: the foundation (Chassis); boom, winch for raising and
lowerin%,the boom, grab, manual drive, and winch. There are terminal
releases; of the winch (interlocking gear). They are for automaticaily.
shutting- off the motor of the wino h by disengaging the main friction
clutch and stopping the raising or lowering:ofthe boom at an angle

..of , elevation of the hoot equal to 53 : to.:,54 degrees and at angles'of
depression of 1.5 to 2 degrees. Raising the boot to a high angle of
elevation and lowerihg the boom at an atigle .of depression greater
than l4 degrees to 2 degrees can be accOMblisbed only by manual
operation.

The terminal releases consist of 2 stops (npor), fastened to
the boom; the connection of the main fTiiction clutch and the brake
of the Ninth.

1.	 .
Thegrabbing tackle consists of: -plates; .:..a . brac 'ts; 2 cross

arms, a:narrow and 24e claws, a 1ongitudinal-S:4p° ing . .cable0 and.:
2 band iMechaniams for closing ankopen4:ii:thilawS,	 •

• Theiplate is secured by a pin. to he inner pipe of the extension
arm mechanism.. •The.pls,te , on a bering tpf the 14.n:tau: turn 360 degrees;
It canalso. turn in a .vertical plane.,

11



L 'aunching Unit "81.1218" 

21. This unit is coubosed of-8 vehicles and units:

1) The ground- transporter with

2) Prime mover;

3)- Erector*n8U27";

The control Vehicle for:testing;

(

4)

5) Fueling trailer;

6) Electric traneförmet Units:

' 7) GLoOline generator unit;

8) Instrument .vehicle tor. aiMing.

The unit is desigged for the following:

1). To transport	 the fueled and assembled. R-11 missile with
• 'warhead, from the point of assembly or storage Of ready missiles
• to the launching platform;

• 2) The erection of the missile on the launch pad to a vertical
position;

3) To conduct pre-launch teats with the aid of test-launch:
epparatus, which belongs to the lauftching . equipment set!.
.,'18u218";

4) Loading with compressed airand the starting fue,l;

5) Provide direct a41 alternating:currentfor the test-launch
apparatus;

6) To aim the missile at the i target:With the aid of instruments
""183h12", WhiChyareindorpOratedtin.the:Unit; and:,



Characteristics 

,
224  Weight of the unit 'without the miSsile 31.5 tons,

Weight with the missile 37 tone.;_

Crew - 12 men;

. Chassis length - 7 meters;
-

Length with the boom - 12 meters;

Width - 3.3 meters;

Height in mobile condition - . 3.3 meters;

Height in working position - 12 meters;.

Maximum speed - 42 km/hour;

Cruising range 7 300 kms.;

Average specific. pressure - 0.65 kg Per sq

• ,Maxpaium ascent and.Aescent -25 degrees;

Lateral angle of tilt without missile 20 degrees;
with missile 16 degrees;.

Fording depth - 1.4 meters;

CaPaCity of tanks - 5aso1ine - 900 liters ) oil.- 125 liters,
water'- 55 liters;

Range of radio Communication : 2. up, :.to 4o km.

Engine - 12 cylinders 7 tara . diesel, 520 hp4

k

23. . The launching. unit consietsof: .7he bOdy, engine mount; trans1
milssion;1 chain drici.e; suspenSion; IlmisSile booms, launch pad, test-
launch anparatua; aiming instrumewbacOmpleequipMent . for loading11F
.missile ylth..eompresSed 4r and . siarting fuel the hoisting med;anian
ofAhelooM4 gener4.4eatric.eqUilment; radio equiPMent; -fire- ._

	

_	 . _ „	
.

fighin .'equOmei.it.,.-	 .. 
If -17-
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•

On the b pr of the unit are fadtened:

- 2 dompressed air cylinders;

',..2bokes with electrified aiMing :Stakes;

- 2Istopa .(upor) for the hoisting boom,

2 auxiliary tanks with fuelf(150kga each);

• - 2 . hydraulic Jacks;

- bottle with launching fuel;i'

- cdibinet with valve installation for raising the boom and
tie system for filling with compressed air; (on the left
side of the Unit)

Op the right side is ,inStalled_the.winchfor:.raidlng.,and
lOwering the launch pad ancf-forlowering the boom with-
dut the missile.

• •
Ground Carriage • (.lafet) "81)24" 

24. It is designed for: the tralsporation of missile "R-2" from
assembly point to launching site; erecting the missile on the launch
pad; fueling the missile.

Characteristics

Weight of carriage . 13 tons (without missile

Le4gth (without missile)-- 4.1 meters;
3
	 (with missile)	 19.8..meteis.;

•Width in transport 'donditioni:- 3 #eters;.
!t	 -	 •r .	 •	 .

Width inworkingpositiOn - 5.9 meters,.

Height in transport conditioil ("pout missile) - 3o3 meters,

1011.1iUe mover.- ..."ATV (artill4y h4viry prime mover),•
Mamu 	 with missile --?up 10 20 iosfper, 



The carriage consists of: chassis; screw supports; boom for raising
the missile; hoisting mechanism; wheel drive; auxiliary equipment.

The boom consists of: framework; 3 supports for holding the missile;
connecting device; connectors for loading the missile with its
working components.

The framework consists of: 2 longitudinal beams and cross-bracing.
Three supports are installed on the frame (the upper, the middle, and
the rear). The upper support conists of a cradle and 2 moveable
clamps. The center support is used for securing the missile when
transported without the warhead. The rear (lower) support has a
cradle *which swings mechanically with respect to the longitudinal
axis - this permits the smooth transfer of the missile from the
carriage to the launch pad.

Crane "8T21",

The crane is a gantry type, semi-portable.

Weight - 13 tons.

Lif.ting capacity - 16 tons;

Lerigth - 14 meters;
3.1

Height - 3.2 meters;

Width - 2.7 meters;

Lifting height of hook 5.5.metqrs (which is. very little*.
The crane is not perfected., bu the existing cranes are
peing used.

. Crane"...PT22" 

ThLs is designed for transloadingvthe missile and for oonnecting.
the misiles with the warheads.. he crane is a sitting type with an •,
inclinaple booms Its.desi4n:PerMits the movement or the.:missile by
the crane for small distances at an average speed of 5 kms/hourl,

Weig;.4; of crane.	 tons;

Weight of pane Mover '..,'13.5.;tona:

i197.
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Weight of Universal_trayerse, 460:kgs,

. Length (with-prame . moVer) - 15.1 meters;

Height in mobile Condition - 3.2 meters;

.	
, r

6.5 meters--

Muitiplioity'of . bmUting tackle ; of the load - 9,.
of the boom

Hoisting	 meters minutia, •

-

Height in Working position - 8.6 Meters;

- 3.5 meters. The crane does not fold in 'width to the
- maicimum clearance dimensions of the railroads! Therefore
, when transporting it by railroad it is necessary to remove.

one section (skat): This is very inconvenient, .(The maximum
railroad clearance is 3.114 meters.)

27. Weight: lifting-.eapacitY Og :.the ntane . (with the following boom..
length);

,
At . 1.35 meters 12.5 tons,

2.05 meters: .,.: 9 ..3 tons;
L

3.2 meters-- ..6.5 tons.;

' 4.6 meters - 4.8 tons;
•

4	 •
• 5.6 Meters	 4.0 tonS•

• A

• 3.5 tons.

.	 I.
The indicated weight lifting capacity is Valid at an angular in4ination
of the platform up to:5 .degrees.. 7 At an . inclinatidn.of from 5 degrees.
to 7 degrees; the weight lifting ,capacity . decreases by one-afourth.
At inclinations above -7 degrees, ..craneioperation is not permitted.

Wind load ,up:to 20 meters per second.

The crane has an alternatingUrrent.gehera generator 	 on ze' (SYn	 d)
rpm; (3d kw . );: and. ..g ..electrie . driiring;MotorsjasynchronCus::With: .ehort-
circuit'd	 r.01.?- 7 •C.7.5. 



"8u28"

Maximum elevation (R) of the tiook .- 7 meters

28. Thei.crane consists of 2 basic parts: the prime mover "mar:
157V"), on the platform of which there is a control panel;
alternating current generator,. an rpm regulating cabinet; a
sitting-type coupling equipment, and

the crane semi-trailer, which .consists of chassis, boom,
mechanisms for hoisting and. lowering the boom and the load,
wheel drive, brake assembly, electrical equipment, and Auxiliary

equipment.

The boom, consists of -the pole, crpss-bracing, and the head of the
boom.

The mechani:sm for raising and. lowering the boom consists of:
winch and the block and. tackle.

e mechanism for raising an lowering.the load. consists of:
winch and block and tackle (i.e., two separate mechanisms.)

The winch consists of stile electffic driving motor', 2 electro-
margneti4 brakes of the shoe type, :reducers, and drums (both
wiinches are alike).

, There is a. governor for limiting load hoisting. This prevents
the crane from being overloaded a.5d overturned..

[.:
Thpre is also an rpm regula.tpr on the crane which is an electric

motor run by direct current.
r

Launch Equipment

29. La:lineal pads: "8U28" for the Ha-11." and. 118U23" for the "R-2":
.1

Pad Type 

•"8U23" 



Average specific pressure on the
supportingplatform (kg per Sci 	 0.65

• 	 . 	 2

RET

Height of elevation, , ot , Pad .(mom) 159 300

'Angle of traverse (degrees) 360. 36o

Maximum allowable weight pf missile,
to be mounted. on Rad:,(tOns)

22 5.5

I

a. Pad. "8U23" consists of a base, deflector, and. rotating parts
in ai rotating mechanism.. The lifting mechanism has it- screw

' jacks, a reducer, and. a braking mechanism. Pad. "81;23" is

motuated on a. reinforced.-conerete platform, measuring 5 by 5
.raeters and 1 meter deep. 	 .

b. Pad "8U28" consists of: a base with lifting mechanisms,
deflpctor, turning parts of the pad.. The base is a welded
triangular frame-work, resting on a support plate.

The lifting mechanism is 3 screw jacks; the jacks contain a
braking device. The gas deflector is of a welded structure of
sheet steel, the thickness of which is 6 rom; it has a 6-sided
guiding pyramid with a; head. of heA-resistant steel.

;	 .
1.1 The 1.1rning part - consists of two rings connected. by struts. -

The turning portion,rests 04 ball 'bearings.	 .
r	 r

1

; The M8U28" may be Mounted' on the ground without prior
reinforcement.

13

r"

•
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x . nopTxxaltaxmxyNlon k flJJSL iCk#430tek164 .13 XamOolmo'Touxx
4

xa;OAKX:.(yAaloxxott Tplixm).„	 0

'



amm

HYDICHOTO 0VH0-

BOO xonaremaTopa n pationoM nozozolimm -7 86 xi'.; noza 3p0M14

aoaammaTopHon Tpy6xx -- 10
0
 ; otozoopoHma nmoapa	 -o;

upoaomm momcipaommx yraon : ropapcarranbHoro	 60700 AoacHaft'l

yraomopa (3600); nopTmxam;Horo --4-6-00, -4-00. •

1.1oita AOAOHHA	 aam6d	 07-50:aca01kti yraomopa;

- cpTxm amompa	 0-00,25	 mcabnc AoaoHmit •

nopTaxambH;)nc yraon 	 0, -0,1.

KoaammaTOp cocTomm H3. xoammmaTopxoR Tpy6xm; nasmpa;

• cia (maxnopmicro OCHODMIXF;

yraomopHoro xcalma);

• Pawl; Honoanmaloro xopuyca C

y0TdMODOIIHELW DYIRTaMM, npulaAacmiocTil
-

(TpcHora, daTapolAxa -- 2,41T, Nfoxoa).

Onianocxaa PacToma xoaaamaToplott T$ydxm COCTOXT H3 06'01TVIDO.

bOTICH.

060HTMD 000TOMT H3 Tplix OmoAn. 0 CoTx1 nauccoxa Ha Honopx-
-EIPHOITB mulam a-- (=Ha o6loaTviba.

CoTxo. aoaammaTopma Tpy6xaT,: n0meg3na D Ooxany.xok

daocaocTm_od'oxTmna xonammuTopa.

11020J1b$ODMIXO xoaaamdtopHol Tpydxm D xanocTno TOMHM

Haboaxa ocaonaHo Ha cn0ncTno itc0 . ox?ra3a nopoaanam kooOpaxoHmo

xaiada TOxiKM COTHH D DHAO Itytfica napaaacabamx June&

Hpyr COTHM pl3AOROH Ah 76,cbcpTmxaatlanc Hozocox.

Ha ozHoft nozonmHa coAca (Asona) HaHocom: UaOpm D

DODTMHOJILHOM U ropazoHTpasHok! nondkoHmax :

	

1 71 2 ."3 m 4V4 5u)	 . . . .
1J•• Zpiamaa noaomHa oanoaHoHa nocomHaAgaTmo

k ,	 "
	rouao HoTopmx Tagoo *c .... Itax	 ga0p : •

C5: •10 :.n ia	 m

• a TaX AO

•mema •dyanania, Troao-



r•

HOT 6yxnu

HOT 6yRnm

(Tommadasocox

GOTHH ••• oiumaxona).

76 nopyxxaRbHmx nozocox.

mmuy mos no °OA nx0po (caopa)	 (36 imp),

no oAuoI 6yXbo ..: (cnptina)	 (36 6y.x3),

no Alla A020HHR CiODZi fl cnpana (no xpaam

4HOTMO I T.G. HO 3aHOJIHOHU xxOpamx mix

,ET

Ha xoaxxmaTopo

mapomx yponaR AAR

Apx licamoro yponma

- - . 40 mxtryT.

nooxaa excToma pxoxpa cocToxT:mo . • o6 i oxTxna, o6OpaxignasomODica.

npxomu, COTH.H X.1 okyluipa.

•

• 4

Aza•panHomePHoro ocoOgoHma COTHI4 yoTaxanaxnacTca maTonoo

CTOR40: • npm padoTo Honum ycxonmax ceTxa ocnomauTc4

aamnotmoR.	 OOTHU OCDOIlia0TCR j1HODHWJA CDGTOM, cTpamao-

mnm aopxanom,

HMOMTCH	 umaxHApsmocxxft yponow. x Ana

ropmaOnTrponaHma. HoHa AczeHma gxxxx-
i	 T	 •

- I. mmHyTa. 'Atoka .u.oaoHma inaponoro yponHa
3

“
Bremerp yxponaeH Ha xopnyco xanammaTopHoR Tpy6xx. 011TVI-



' SEC

/
naHonama rpoaHaoHaHaa HanoAzHxx paKoTm D

CocToxt HaHopama 413	 oTpaxaTeabHog npxomm; odnpagxnammoticH
o •npmomml oVoKTxna; xpumodpaokoti npxotim;

 M oxyzapa.

Yroa noaH apoKyul 100.	 112QAca A3M0i3OHlin POPM3ORTOJILHEDC yraon

60-00; DCPTLIKCJIBWX yraon *6-00.

CoTKa naHopatag COCTOMT N3 I.Dyx paAnn HX0p : nopcHoro M
- -

HMaHOTO.

TCpXmMit tAA twIT capolT AK:a HanozoHma D AWN); HIDICHMA paA

Aaa . poTxponKx naHopauw.

ripmHaaamicHooTbm naHopamw ApMaCTCR oTpytamHa.	 CA,PDIT

oTpriqxHa arm yoTationaomta naHopam.o ; n pa6ogoo nonozoHXo.

Coctoxt croydamma xa	 onyca c oalnaTaHx; moxaindoma Kagainia;

KopoxIna naHopahm; anyx gmAxHApm liocKmx yp03H02 x HCHTPOSEoHOPO

cT4xlia, (npumalHo g oHHoro AadlocTm6onicx naHopaw x yoTaHonicx

naHopamm Ha nycKonom crane xalpoH8ro.	 a

HaHopama ctmaoTcH osloorxpoBaHHo g ocax onTxmooKaa OCE)

U Bpx HPIODNX ( fO") yoTaHooKax yra,iimo2a HaxoAxTca n naocKooTx

. nopgowlmulsapHoti	 KOHTPOZI,Ha nildHico OTOADIRC.

AMR mcvdponxz . ilaHopamy	 M31OE Ha KoHTpoasHEA CTOMPIX.

1113.0Di3D3AMTCR OTMOTRa HO KoaaxmaTopy (conmogoumOm 0014M0EH11X

oHalcOn naHoliamu x linzammaTopa) 	 3ahom nallopama nonopanaoTon

rox0Koft WPM (Ha-180°). Yranmopom naHopamm UP0M3DOAMTCA

CODt40M0HM0 0AHOMMOHIMIX . 3HaMO2 RoaaAaTopa x naHopaxa.

•:,310a CHMMaCTCA . OTCaT yraa C ytaomolla naHopagm.

Monsponxa rxponaan: np6xanoiixTox (Ha Toxiamecw-A

nonliggaw KoHTppab_Ha CMPT0300 11030014) npg ropinowrdmanom



PatioTa "P-11" pconanaracTcH aTa6mXx3aTopqmx I x IV 1311343,

palicTa "P-2" rrau6xarao p cA crv.6xxX-:aTopamx III x IV 13H143.
,v
AZSI HopmaaLHoro OyintqxoHmportaHmg r14ponp146opop, 01411 aosamm

Oirra .copmoxTxponaHm OTHOCHT0abH0 rutpetcocTott cTadxxxnaTopcn.

Opt, rxpomoropa rxwropx3onra AcxxcHa 6mTB napaxxoisqa (Jl)

1120CHOCTH cTa6xxmaaropon 1:11 III.. 0c6'.rxpomo1'opa ruponopTm-

XCHTO xosnma 614n, HopnotuxHyxspHa (1) nx,IctcocTx.cT0xxxaaropon

I-	 tcoHTpansHast axamo rxpouxaTm (rxpormaTa moropaH

EqxoxxmcH D payoTa H Ha xo popog Y, CTCHODAHDCS/TCR rxponpmdopu)

Aomma amb yeTaHonsiaHa nopHoHaxxyruipHo (I) HxocmocTx cTa6m-'

xxaaTnpon I xIII.

BpixtlxHia (RaTaropmx), HcnonLnyoume Hpx HaneXcHxo paxorm n

0<(axs0a) - victimc.notmooI	 )
)0C - 1(OHTp0MbHaH;
)

("nox")Y- ocHonHan; .	 )
Ac	 r)y- HOHTPOT1hHO1

)
0 - OCDODHOO xanpanlexx0; )

.14	 )Y - raya - Kpmr. x V.A.
)

1eTCHODO4H00 H CTD821TODOO

otionlcriOnaH4b 

Yczationum "8Y227" l'(xim "P-11")
	

J

YoTalionuixtt npoxxamtveH	 AX1 yaTaHoraix aanpanxeHHoft (xxx

itneanpanxamok) paxoTm Ha nyalcoad.ft CTO5 R. "-128" HUH „ARA CHRTHH

paxoni CO CTORA; AIM yoTatiqrxm niyottonoro dTona "8128" HO

• Itt wroopmy yeTaHoztonca;	 CTOJID, H yeTalop1o1..0. 17o. tat

q*apTnnym lixomaAxyg Xxx . TpacHoptxpontajiyakonnrn OTioaa
Cj



oTpoau;

Oftmil.nc. c p nox0Audim 110.71. OXCHHH	 25 TOM.

ZJImma r 7 moTpori,

Bmcoc. r 3,2 meTpa.'

Mlipmma	 3,17 moTpOP.

Mamommastbmam cxopócv .r, - 35 mmblao.

3anac xoAa - 1,000 Km.

.5acitsmoo:Aa.13.uomme - 0;61 xvicm2
'

Yrox noA ema M cnycxa 25°.

EpoA - 1 moTp.

3610T cTposim : 6c:,.,yazmuliToJta - 5,4 moTpa,

• e-yAmmmmp ogom - 5,8 moxpa.

:EMHOCTL damou	 Tonampa'- 1,400 JIHTp0D,

macJia r 65 AmTpon,

Artu -( 85 AmTpon.

YeTaHODAVH COCTOHT M3 6a3u A noeOmmoro o6opyAonamma.

E6.3a - "ATT" (apTmx. TAXCJAA T.cra=t).

,n
LIOA' 014H0 0 060pVI0WAMC COCTOHT

- OCUODC.HMR (pam4);.

- crpoAm;
11

- siodeAmm noA qma, iovexamma

- 3axDaTa;

- primoro npmnoAa:m

aoaAmm.
TI

• • 9

MmomTcm momnenw PvxmoqaTcAm.AcOgAmm (5,momapo pma).	 Omm

npumasmanoml Axa'aPTomaTm q9cmoro, OTRAWICAPIR Ammaream OT

Acaamm nyTbm Pumammemma razinorO. Opmxmmoma H OCTaA0D101

(194Coma MUM onycxaxxx oTposn31 npm yTao DO3DMMORHA mum,
•

pf.nmcm 
530_540 

m npm Oxax fmmomciamm 1,5-20:.

UpA9x cTpozWxa db.mumg /rqx B031314110H144 x onycxaaxó 'qrpostm,

51:.2° •givyroJucxamipxXx,donp o	 :ammo npom310AmTb Tagsmo:

pynxum nplippxog:



SEC ET

X0111100410.0NICA1011EITOAX 000TOAT 143 : Anyynopon. 3axpo1I-

11011XMC Ha oTpoxo; npmpoAa rnapHoro Oimligmoup. m Topmom•

0TanTonwA 

ar

zodeAmt.

3axnaT 00CTONT M3 : CAMTU; Anyx 1cDcHIATo2Hon; .Anyx

6aaaHempon; Anyx yoxxx m Anyx wmpoxxx wilmHeft; Anyx npononsmo

-nuAopainaloamx Tpoonon m AnyX py lmNx motaHm3mon AAa OBOAOHMA

,M pa3no11oH14a moulHog.

- nEmTa o ftomoal,m naabna HpormTqac nmyTpolmol Tpydo K0XCUIX3M0.

yHomia.	 Mama . Ha noAmmnHmHo no.abga momcov nonopanmnaTi.ca .

Ha 360°; 140740T okra nporlopanwnaTscH m D nopTmicansHoU naoomocTm.

øor arporaT . aambHaoT nocoma malumw,m arporaTop.

3dauHaoT : 1). rpyHTonym Toiozrylo

2). TAragom;	 /

3). YeTaHonamx, 48Y27" V

4). MaamHy ynpanaoHma AAR mommTallma;

5). Hpmgon Ana aitnDankm;
I I 6). 3noitTpo-npooispaacinaToAsHm2 arperaT;

7). BoHoo-ozoaTpitmockill arporaT; Ii

8). Hpm6op1ym mammHyAH HOD0A010111.

ArporaT npoAHaoHatioH LAE : 	
•

1). TpaHcnopTmpOblot 3anpanx9HHol H CM-COCCIMA 0

roAonHoA macTba paHoTta "P-117i . oT :1117EHTa mov.Taxa MAX 010040,

rOTODNX pakoT Ha oTapTanym mfbaaAiy; .

2). 'YnTasonicm pci*oTLI 0 Ily016DMM:0TOA0M D •

' COilT11.744113X00 . IICAWKIXXO; 	 ii

t •	
401:10AOHMA nPoAcTapTonkdx monuTaHmk o,nobiommk

..-monwTarnAsHo-7;ny6AanWannapaTSrpm, inaamaokna HpimaAao*HooTwo -
• •	 ,



4). 3anpanxx oxamm . no6Ayx3x r nycxoamm ropymm;

5) ...AAR odocnoncxxsi flOCTOXHHWU X nopemonamm

TOLQM xonmmaTdaano-nycsoPoR annapaTypu;

6). AAR naneAolom paxotM'nAtoas o nomouism

npvidopolp "8E12" 1, xaxoARIllxxcR nencoP 'PAcTponno 1 arporaTo; x

8) .. AMR npoxopoAcTPa pmeTpoAa.
• If

Boo.arporaTa Ciao paxoTm -- 31,5 Tonx;

Boc . o paxoTol	 r`.-1 37

3xxnar-- 12 nanopox;

Axxxa no (opnycy -- 7 moTpon;:

Azuna no orpome -- 12 Tpop;

Mxpxxa	 metpa;

BACQTa p noxoAmom nonoxonwx --y3,3 ooTpa;

BudoTa n.pacSotiox 11020X0HMX -- ;2 morpon;:

MagommaAbxaR OXO/DOCTb •-•-• 42 xx./vao4

3argc xoAa -- 300 it. g

CpeAneo yAoAbRoo Acumonxe	 0L165

npooAonoxne IroA l ema x cryoxa	 25,4

Eoxonok Ivan doa paxoTm	 20.•; cpaxoToft	 16°;

EpoA	 1,4.moTpa; • •

EmxocTs Oaxon -- 900 AxTpon,. maana l- • 12541., DOABI - . 85 .110

ACAHOCTE. paAmo-caRox	 Ao 40 }CM. •,
anlitaToAb - 12 gmAxiopon, TaliXODWA Axoaar, molgRooTt1ors 4 520 som.oxa.

----- • ".•

OTalyropog arporaT.COCTOLM X3 xopiryca; moTopmoti YOT4H0=4;

Tpalicxxccxx; rsroonnuforo.AnxxxToAR;'.noAnocxx;

cTpdam nO46ma PE*0T .Je'nyoxOnor'O ..CTOaa; •xonm,,

Twitqanunycxoriciiannipaiyps4: xminAoxxa...npxdopoa.

xanoAenme; 'ClicTomm 36.12paL1(.14'.paNOTbi071CaTfadt,nowtyx0X.

nyoxopum ropmpr .6CA'$band:po•moj=xamaompoam;•

-,o6moraoRoxT;:toorSopyAOpanxg.;::.paAmoodopyptlaut4.

nPoTxpouorapxoroOdbp4460anxR . "
- .„



Ha xopnyco arporaTa ycTanopa

- 2 daJmona co cxcaTml/Hpowipcom;

- 2 ammXa o 3nolapoomgmponanum;in

- ynopa cTpcAm noArCna;

- 2• A0110JIHMTOJIbM11 dal= c roplonmu

- 2 rmApo7AamxpaTa;

6axpon,c nycxo pmm roplo'lzat•

no 150 Er.);

•• . ----.,--	
- —_—_-_,., ....

	

cToponm arporaTa /.1	 .
-7-2.--__,-----,----- ._ .

- o npapon OTOpORM yoTanoolina zoc58Aax 1Arr-7--

	

---	 •	 ... 	 :.•
onycKanna nycxo poro cToza x onycxanmnind-

dca palcom.

- unta0 c DOHTMALKM,r yoTpoAcTpom no.u.o?..!a9.741Diatr

CP= ODE11 aanpap icw • cmcdirmm 130x,Z3rkOM;

ItoToK -:A0 20 *4.Arac.'.--Xagommaxiznaa oltopocTI, AnnacEnts

. ,

'-11

rpynTopMA maci5oT 

"8Ygeln.

Fz
npunaanation Asia	 Tpanonoptmpoplin paxem "P!-.2" a nynnTa

moaTana Ao cTapTopq . nowggnm; Ana yoTanlpitm

paxoTm. :ia nyenp_pk_lpsoo-Amit-sampabiii paltom,

Bo Aa0oTa - 13 TOHH (693 paxoTx);,;.

.4.11RH.:. (603 panoTm)	 18,1 moTpa;

Almna c paxoTon - 19,8 moTpa;

Mmpxna p noxoAnom nono)Connx .-3%mcFpaL

1111/1pHliet patIoncm HOJIOZOHPIN - 5,9 moTpa;

BmooTa p noxpAnom nOnozenxii . (66 -p	 3,3maTpa;

Taz,an - "ATT" (apT, Timbal:* TAra'



SEC E

J10.00T COCTOHT HO: pa41; OPIHTODOI ouopm; OTp04LI VOA'

8ma pamoTm; noOmnord moacannwm; : Iconocnoro xoaa; Icomnaen-

Tylmoro odopyA=xxh.

OTpc4a 000TOHT Hal Oopmm; -Tp8x onop 4..ra.1Porrz0nma

palcom i OTBIRGOOYHOr0 npmcnocodnonxn; Icommynxxauna-Aala aompan!.

KM paRom paCoimmx.nomnononTami..

VOCTOUT H3: ,T.znyx nlioA0uLnmx dazox x nonoponxmx

nopommgcx. Ha Oopma yttanonacua 3 onopM (ncpxxim opoAxxx x

aaAhan).

BopxnAn onopa 000 m0MT HO TO*0 14 Aux VOA/MICH= aaxnaTon.

Cpojinsui: onopa nponnaanattona'.FAx xponzonxx paxem TpancnOpTx

ponx;) dca roaonnoR qacTx.

3aAnnz (nxxxan) onopa MMOOT Armco Mexanivic.cmoro-noxatiknanma

OTHOCHTGABHO none-paw-10A opvi — OTO d6pononxnacT

mzumnammo paxoTO c ma0o7a na'nycl6noR . CToy..
w.

P	 Mann .c8T2141
..„

Avan koaxonoro Tina, nozycTauxonapnmit.

Boo - 13 TOFH.

ipyaonoA . cmno .;T:.! - 16 Tonn;
, H	 •AAHHO *. 1"/ maTpon;

-Bm6bTa	 moTpal

MxPXna 7 2,7, ii0TpO;,

BMOC= noA 1 8ma mixolta	 5, MdTpa	 ottoni, mano!	 16an HG

r
CODO2MOHOH HO umomapsoon *aim 010

:xcuOniapoTon,



.lovpoban Horpyxa.,:-Ao:20..moTpopicoxy*Ay.:	 .

KpOH moo .roHopaT Op:- . 11 .6.Patio#Hor	 ( cmHxpoRALIA)

()C5 °poi On/Mmnyiy.,' (30: T),	 A:A np430zelx, ozoxi.po-Ain4ratozg_
(acimeliogHblo2o icop.OTHOmoam gllyTiit POopom -- AO 5 o6opo'l'ori/mx-•	 .

'HyTy

np0.141M0Ha4cH AAR noporpymix paxoT H AAA CT ,OODICH palcoT 0

rrlac,n.Humn 	 KpcH cm.no.Hmloro Tmna c HaxiipHammcgda

cTpanoR. KoH0Tpmna 1103p0IRPT 11020730314TS Hpanan.palmy

Ha mazux AaJILHocTax co opoAHog pitopocTwo 5106./qac.-
Bac lc-palm	 TOHILIA

Boo c-THration - 13,5 Tolpia;.

Bob yxxpoucaabHoa Tpanopcm:- 460 Hr.

AxxHajo Tara0m)	 15,1 :,:oppai.'

BHCOT6. D nOXOAHOM 110.110*01091 - 3,2 moTpa;

BLzo oTa n pad omom rrozmxCHnz - 8,6 MOTW.:

1/411)" 1-1 - 3 , 5 uoTPa	 EPan HO YHJIa:ndliacTcH nO MHp14110 D uyzonmo

("0")' rac5apuTm X0.110311NX Aopor I	 no3Tomy Him TpaxonopTxpongo

-no xpAomog Aoporo - HobOxoznmoCummaTB no on.Homy'cicaTy --

3To dii0HB HOyA06H0.	 . /1-11y.non3 ra04pnT Itox.-Aop. =. 3,114 morpaY,

_rpy3dil3A igmHoopt. HpnHa (uPx nmac:io ;;'60A14

Ha: 1,35 mäTpa

2,05	 -"-

3 ,2

4,6

5,6

6,5 = 3,5 -"-

Yita0aHHam rpy0on);OomnocTb onpanoAannit npn ymoHo naolgaAm
o-
	 fl,w
	 ma ,

AO 0 e	 upx yxxoHo	 Ao ( Tpyaono,A . ouHooTs noHxzacton

ga	 npx ymogo pumo	 pac0T.aA(P.':.H04 110 pa3poulaOrca,



OT ritoporta3xx H orrpoxxAonaxxA:

kmearcaxaiaxo poryitaTop*opoTon --3A0xTprislocxo4 mawyma•

noaRoxxxoro Toxa.

KIMTHOCTE. noimenacma :• rpy3onoro 1--

caspeAor pra	 6;.

OHOPOCTE., rt3A.'cita•rpy3a — 1,2 moTpa/mmyTy.

• Hamd clubmaa nrac6Ta: (H) : i3A'ama Xploxa 7 TmoTpoa.

Hpax COCTOXT X3 Anyx (icmonxw gacTon

Txraxta 13HJI-157B"),..xa natc.Toopge xoaporo. xmooTea nyir.T

ynpanacxxx; rexopaTop nopomeAxor3 taxa; anca0 porywaropon
•
odopoTonv oxAatuaroo cuormol yrrpoileTno;

xpaxa — rr...hunpxgena, xoTop:-A OOCTOHT Ma : panast, oTpoam,

mexaxx3mon noA qma x onycicaxxx CT0,11M M rpy3a, xoxacxoro

xoxt, Topmo3xoro:.yo;pofteTne k _psolappo6gpyconalixa x Lonomo-

raTo r1,7=oro o6opplonaxxx.

— CTnona COOTOHT Xa : OTORHX, , ROAAtioCa 1,1 rationxx oTpox4..

•— Naxamimm noA'ava i onaexauxacTpastu COCTOXT X3 : Z068AHM

nauxenacTa.

MOIMHX3M noA l 8ma i onyoxaxxsfrpyib OOCTOMT-X3 : J1068AXX

noxxcnacTa (T,o. A3a oTA(Dmmu)6.MOXCHH3Ma)..

71063AM. COCTOHT X3 : lipxDaxorb caexTp0ApxraTesia,

.ILDyè, 

•

paciapomarxx .rxmx Topmo3o0x=j$,3%xoro rxra, paayxTopa x

dapjOaxa (o lio so(58Axtit — oaxxatibn4.7:

46400TO1 orpcxxxixmab rpy3otioA'obikoaTx 	 ni)otgoipalip oT xpau,



- 550 Hr.

1,8 moTpa

0..9 mania

300 MM.

360c

E RET

nYclt opoo o6opyAopalimb.

flycHonmo CTOAH : "8Y28" aan "P-11"	 "8Y23" aan "P-2".

•

Tui cToaa

,XELL'HT0p2CTH1011

"8Y23 9 	"8Y28"

. IC:C CTO3i0	 2.500 xr.

tlr.riii10 oToza	 2,5,m3Tpa.

B5ICOT0 CTOAU	 1,4. moTpa
i.

13mooTa Hpa'oma CTOAD.	 i	 150 mm.

Yroa rOP430HTUZbH0r0
• HanoAcinesn

WIROMMOJILHO aonyeTmemil
' DOC ?axon', yoTca.

CTOAC	 22 :ioHHBF

Cpoitneo yaoasHco aan-

360°

5,5 TOHKU

AOHHO_HU onopHym
apaRY 2,5.= xr/o-m2 	0,65 Kr/0)12

CTox "8Y23" 	 143 ow:ion:71-14SL, OTp0MMTOSR H nono-:

:10T114 . mrLOTm n nonopoTHom moxaHlramo... n3A , 8mleg4 MOX4H10U AMOOT

140TUpp DORTODHX gomxpaTa, poayHTop 14TOpM03H00 yoTpacTuo. CT07

:"8Y23," yoTaHaliamn:.cTen Ha OuTom:ponaHHro naoraaalcy, paamopcm

Z'x 5 moTTA2 H nun/1110R 1 moTp.1

CToa "8Y28 COCTOHT 1	 OCHODZHHR 0 noa t ommlm moxa-

:ninny:1m, oTpamaToan, nonopoTHok macTIComota.	 OcHonairio , --t cnapHan
X3- yrbabtran pama, Holionutaaon Hapnopno g YIAHTO.

floa'11MHLA mexalimam	 Tpu DiiiHT07413X AOMHP0T04
'

D AomHpaTo• TOpmo3Ho0 yoipottoTno,

	

reaon	 onapHan kco..Tpyitlimn M3 AHOTODO ..o.r.a4u4,-T4mcgittog.
.	 •	 .

D 6	 HUOCTCH Hanpapaaman utooTxrpaHHan 1:14;110,Ita O. ranorntoa

mcpo-ynopHog cTa414.
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