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OF SPEGI.AI. IMPORTANCE

The Structure a.nd 'Qpera.tion of Launchi_ng Mounts of the "TRA"
(Heavy Rocket Artiller_x)-nstructure and Opera:tion of Launching

- Mount ."2p2"

L. Tliis 1ls designed Potr firing against ground ta.rgets wi'bh powder

. rockets "3R1%,

R

Tne mount is & self-propelled combat vehicle a.nd. is mounted. on the’

.' ‘_ running gear of amphibious tanlk "PI- 76"

It can opera.te :Ln a loa.d.ed. status with one heavy rocket 3Rl.

2, A tra.nsport-loa.ding vehicle (TZM) is e.uxiliary to. the unit ‘and is -

~ also mounted on the running gear of the PT-T6-

I‘t tra.nspor‘bs 2 rockets and has the ca.pabili‘by of loading a.nd
unloading the la.unching mount by means of a special crane.

_3. 'I’hus s the launching complex, consisti.ng of t.he mount and the TZM

" (the designation of the complex -is "2p2"), provides for transport to
. the firing position of three pro.jectiles (rocke'bs) and 'bheir subsequent
: firing. :

The crev servingi'he mount ‘!‘N:hg EZ)?onsisfs Cf 6 men.

The mount is designed for the 1nclined. launching of hea.vy rockets

a:cd has' ‘one la.unching rail.

L, The basic parts of the mount- consist of: la.unching ‘rall, Rivof
‘bra.cket hoisting mecharism, turning mechanism, system of elec‘t;ric

- "equipmant .equilibrator, sight, heapting Bvstem, a.ppa.ra.tus for launch:}rig
- the rocketfs 5 _and ‘the running gears. : " _

_ Basip Data on the I.a.unching Mount _ S
1) Leng*h of la.unching ra:u_ ‘ 6,7 metem'l;_ !

2),, Type of la.unching ra.il - open, rifled. ty‘pe.




. "5’6. l) Average speed (with mount and rocket) - 30 lcn/hour. :

s lt) Ma.ximum angle of élé\'?ation - 60 deg:é_e
5) Minimwn a.ngie of eleva.fibn -0 .degfe'es.'

‘6) Minimum. a.ngle for firing - 20 degrees.

7) The angle of traverse - plus or minus 5 ﬁegrees.

8)' Weight of the artillery portion of the mount -3, 600 kgs.

9) Weight of the mount with rocket, vehicle, a.nd crev - 16 400 kgs.

o ©10) Time for elevating the launching rail from O to 550 with the.
. ald of the mechanical d:rive - l minute 15 seconds.

g 11) Dimensions of the mount with: vehicle a.nd rocke’o. o
s I.ength -- 9.1& meters. e
‘Width =~- 315 metera. | , . .
“Height -- 3.07 meters (in traveling position)
| 12) Loa.ding time - 5 o 6- minutess

Da.ta. on the Running Gear

.- 2) .Mmcimum speed. - 160 km/hour.
:3) Cruising ra.nge - 250 kmo
C ) :_'-Fuel ca.pacity - 250 literss . e
| 5) .' carance - 1%10 mme o o |
6) .‘."Fording d_.epth:-,l.65 meters. .

7)  Angle of bankﬂ.-f 21 degreess

8) - Grade of climb - up to 22 degrees.
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‘;'7.' This sérves.to insure the precise directioniof flight of the rocket. -

Launching Rdil Structure

In the .present system the rocket may be transported on the launching
redl. ‘The launching rail is of an opdn type with rifled rails (rods).
The rocket is placed, in loading, frodt above on the ldunching rail, at
which time the pin of the rocket is set in the launching rail rod. By
mesns of the rifled rod of the launching rail, the rocket, when moving

- along the latter, recelves, 1n addition to forward motion, a rotational

-‘motion which is caused by the inclination of the nozzlegs The laying

of the required angles of elevation by means of the elevating mechanism

18 achleved by means of a post which is fastened on one side by & hinge

to the pivot bracket of the mount, and on the other can move by means

-of rollers along grooves of the lower clamps of “the 1aunch1ng rall, ‘The

' .. Jeunching rail consists of a beam which has & box-~like ¢ross-section,

 ‘the ‘rifled launching rail rod, locking mechanism, five brackets, which

gerve to support the 1ongitud*nal tubes, and a number of auxiliary ltems.

The rifled launching rail rod has a variable angle of elevation of the .

'spiral. At the muzzle portion of the,lannching rall the angle of the

: launching rail rod.remains consteant and is equal to 1 degree 7 minutes.

8 - To'provide for the movement” of the rocket pin, the rifled launching‘

. 'rail rod ‘has a slot with a T-shaped cross-sections Two longltudinal
' guiding tubes and & system of brackets serve to prevent the lateral '

.iﬁg

:.displacement of the rocket. Into the breech end of the launching raill

is mounted the locking device, which serves to fasten the pin of the .

‘rocket to the lsunching rail in the three positions - "pire"; "travel";
Moad". The locking device - 18 of & yoke type. Upon turning the  °

locking lever to the combat position Meire” , there takes place the
closure of.the contact of the circuit -blocking mechanism which. ignites
the rocket engine. Simultaneously the forward lock lovers, permitting

'the rocket pin to move during firing.v In -the muzzle portion of the -

launchkng regll there 1s a box of plugs to vhich are comiected the wires

‘\which lead to the rocket.

1

”foQ,;zSummary: the launching rai* serves the followling requirements'-'

e  ]€;;=' 1) Its design makea it cqpable of providing a defined
S cluster of fire.

2) The length of & 1gunching rail pvovides optimum
< 'speed of departure and. accelerasion of the rotket,
- 'which helps to decrease the initial disturbance of
‘the rocket. P
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" device for setting to- ‘zero,. hydraulic pump for ma.nua.l control, ¥

3) The design of uhe ls.unching rail assures rapid. ,
: loading of the mount and convenience of use a.nd
_ repair. ' .
4) The pa.rts of 'bhe launching rail are quite durable.
5) Design of the launchlng rail assures ‘the minimum
effect of the gas Jet on the parts of the launching
rail during Firing. .

Turntable (Carriage)

10. It is of welded constructibn and is mounted on the running gea.r on
3 supports: On the front part bf.the turnteble is welded'a pintle,
which i1s the central support of the tqrntable » by means of which the
turnteble is Jjoined by a hinge to the running gear. In addition to this,
the pintle serves as d housing for the disposition of the equili'bra.tor.
To the rear portion of the turntable are welded two cylinders, <. wild. o

. and below are welded two covers with supporting surfaces. In the cylinders

are mounted spring-loaded rollers. Each roller‘consists of a ring in-
which it 1s mounted on the axis on, roller pins. "At the top the turntable
ends in flanges to which are welded cams under the trxmnion. On the
right side of the turntable are welded brackets for the placement of - the
elevating mechanism. On the left side of the ‘turntable is welded a
plate for reinforeing the body of - “the traversing mechanism. Near the'
.plate is fastened the panoramic sight box. To house the batteries ,'.

-'j'.%nd wires to illuminate the sight, two cases are fastened to the turn-

table. On the rear sheet of the turntable are welded a holder, support,
and housing, servi.ng for attaching the, . removable handle of the manual
“drive of the elevating\mecha.nism. The | turntable 1s held on the runni_ng
- -gear by two rear clamps; which e.re ancﬁored by bolts ‘and a ring, which
are fastened to the pin’cle. '

\
v

S 11. Sig‘m:lng mechanismx ‘Panorema table , quad.rent, sight, panorama. ;

The sight is of the distributed (raznesennaya) type ("S-85"). There ..
1s 8 mechanism for coa.rse set‘bing of the angles of elevation. :

_12._ The elevating mechanism serves to lay the launching rall on precise

| angles of elevatian. The elevating mechanism is hydraulic with motor

and msnual drive. The basic drive is motor; the menual serves for

- exact setting. The: basic parts of ~l:he .elevating mechanism are: (ipower ~

‘eylinder, hydreulic: pungp, motor drive,, distribution box, reducer, -

i

' compensator, and pip ng system- T




P ' The drive of the elevating mechanism is mounted on the right
P side of the turntable. A power cylinder is located under the
i ' launching rail and is connected with the latter by its own trunnions,
\ l . Within the power cylinder is located a piston rod with a piston. The
L ends of the rod stick out and its. forward.en& is fastened to the

: traverse support. : _ N . .

13. At the bottom of the power cylinder-a hydraulic lock is fixed

through which oil enters the cylinder., In the body of 'the hydrsulic .

lock there are I openings: lines are comnected to 2 openings, and go f '
to.the power cylinder; to the other 2,lines going to the trunnions\of ¢ '
the tube, Within %he body of the hydraullc lock are located, within . :
cylinders, two nonreturn spring valves, between which 1s placed a Co, . .

" floating piston. ..-When oil does not circulate, the valves aeal the oil . "
in the power cylinder and do not permit sny movement of .the-~ plston rod
in the power cylinder., When the c¢ontrol wheel or the flywheel of the
elevating mechanism is turned counterclockwise, the oil subjected to
pressure in the right section of the hydraulic lock opens the valye 3 N
and: passes into the: power cylinder, Simultaneously with this the. ! ’ ‘:
piston, under oil pressure, is displaced and opens the other valve, » i

. assuring the pessage of oil drawn from. the non-working space of the B %
cylinden “Upon turning of the’ fiywheel\or the conbrol wheel in & - t

_ ; clockwise direction, the hydraulic lock operates in a similar wey,

P S but in & reverse direction. Above the hydraulic lock to one side

; ~ of the pover cylinder, on a strip we’ded to the tube;is mounted a

gyalve assembly used in lowering the tube with the superimpoged rocketa

40 thé truanions throughiwhich the.oil Peeds.to “the:lines_to .fhe . .. .
turntable and connect with the dlstribution box. In eddition, to the
.distribution box are commected lines from the hydraulic pump, the, -
motor drive, lines from the hydraulic pump of the manual drive, amd . = o
lines from the compensator, which serves for feeding during manusal S o
direction and connected in turn, by the drainage lines, With the '
hydraulic pump of the manual drive. .

}
14k, From the hydraulic lock the Iines. .go along the launching rail ' -’_g
|
i
|

_»lS. In the body of the . distribu*ion box there are three longitudinal
o . canals, connected amongst themselves by lateral openingso In the’
Eh. 0 upper canal & hydraulic lock is 1nsta11ed vhich has a structure P o

~ similar +o the abovementioned. hydraulia lock of the power cylindera- -
. In the two lower canals are plungers which have overlappi ng sectlons.
- The ends: of the Plungers protrude.. The *lower ends ~of the plungers '

: - -are connected to the shaft of the shifting leVert, ‘which' ¢an: be set
P S in three positions. o rz_ T : [ S
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16, When the lever is set on’ "rixe "tmvel" “the plungers of! the

' .distribution ‘box close the openings. to which the lines are connected.

and oil cannot enter into the power cylinder. When - the position of
the shifting lever {s turned to "motor™ the plungers occupy a position
permitting the entry of oil from the system of the motor drive to the
pover . cylinder and cover by this. the openings, to which are connected
the lines to the hydraulic pump of the ma.nual drtve.

When the shifting lever position is at MiEfual" the plu.ngers

: -permit the entry of oil from the 8§ stem of menual drive 1o the power

cylinder and cover the openings which lead to the lines of the system

" of the motor drive.

|'

17.. The hydraulic pump in changing its output is set in motion by means
of a direct-current electric motor which 1s fed from the &lectrical net ;
. of ‘the running gear. . .

—

.- In the body of the hydraulic pump is a geared feed pump with a

“filter dhich 1s' connected with the main pump by a system of lines.

In;this system of lines is a valve structure ) including five spring-~
action velves, 1 drain valve, 2 feed valves, and 2 safety valves. The

‘direction of flow of the liquid in the! system of lines and valves is

determined by the cha.tk{of pressure in the pump spaces.

v PN

The . feed pump a.nd valves assemblies are designed to assure normal

operation of the basic pufip: in order ‘that the hydraulic system. should

' ‘be constantly filled with 01l and that no air should enter.

'I,?n
Bt

N

In order to coordinate the direction of rotation of the shafts of
the elegtric motor and the pump, an intermediate reducer is placed

: ':between, them, which is in the form of a spiral cylindrical gear, ..
incorporated into the body. A 0 o

The reducer for control during la.ying of the elevating mecha.nism .'

'l‘has a ‘flywheel of manuel drive and, fitted into it, a control wheel for
s operating the hydraulic pump. : ;

,18. he zero-—setting device is: designed for the. automatic ha.lt of
_,,'the hydraulic pump, as-soon &s the’ opez]*a.tor lets the control wheel of .
the" hydra,ulic punp out of his hands. In the zero setiing device 3

""moyement s trens through a ‘pair of conical gears a.nd vertical

h -_rollers to the spindle of the""ﬁydraulic pump. R Sk -




i

- . Od the protruding end of the intérmedinte Teducer shaft which has
* been pushed out, a double-arm lever is fastened, by means of which

“connection is- mad.e with the mechanism for controlling the hydra.ulic
pump with an interlocking gear assuring the cutting off of motor drive
© at the maximum and minimum angles. for . tra.ining the launching mount

© with the help of the zero setting device and spindle of .the hydraulic _
pump through the reducers. T ;

:19. Thus, in operation by motor or ms.nua.l dx:iwre, oil is fed into the
;f.‘orwaxd__or rear spaces of the power c¢ylinder. When oll is fed into
‘the forward space the rod goes back and displaces dlong the launching

" tube to the traverse support of the elevating mechanism, turning the
support around the trunnion on the turnteble. - Then the raising of the

tube of the launching mount ta.kesuplace. When 01l 1s fed into the rear .

chamber of the power cylinder y lowering of the tube takes places

T _ The Turning Mech&mism

PN i

. 20e A mechanism of & rifled type: is usgd to lay the launching mount
on the ahgles of azimuth required, and asgures the'turning of thg .
- rotatingp parts within the limits of plus or minus 50. It consists of .

two cylinders, screws, a flywheel, and,a shaft. When the flywheel

: ‘turns tﬁe screw with the outer cylinder, achieving forward motion,
this acts through the body.. om;bhe turntable and forces it to turn
towa.rd “the' axis of the pinties T

’,‘a‘ ‘ S ' The Equilibre.tor

21'. A spring equilibrator of the ‘pressure type serves to facilia.te -

- the vork ‘of the elevating mecha.nism by ‘decreasing the moment of load

L covering -in laying the tube the a.ngles of elevation from B0 to l3° .
30 minutés. (At this angle the equilibrator cuts offs) ~The .mechanism.

- 1s mounted within the turntable pintle e.nd consists of two- cylinders,
- a set of ‘springs and a thrust bushing. :Through a roller ‘the tube

v;-_';recei.Ves ‘the force of the springs, . facilitating the work by reducing
'the loa.d‘ imoment at small a.ngles of ele\fation.

. . B
S In becuring the equilibrator to the outer cylinder, a flange, is
welded oq, by which the mechgnism Ibea.rsk -upon the butt .end of 'c.he Jturn-
 tahle pintlg.- ngth% cuter cylinder an internal cylinder 1is ,placed'
1o’ reduce The friction two bronze guides are installeds . i

R : . i i
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- 'g - The Electric Equipment : —\

- 22, This is used for the mecua.nica.l turning of the tube (launching
rail) in the vertical, which takes. place by the rotation of the pump -
of the heating system and the burning of fuel in the heating tenk .
(boiler). There is also electrical equipment for launching the rocket.
The electxical. equipment ig fed by direct current of 2k volts plus or
mi.nus’lO% from the' circuit aboe.rd. .the base of the mount. -

" The power source of this integra.l circuit is a genera.tor which has &
power of 1500 watts and a current of 28 %rolta , and a storage battery

- which opera.tes para.llel with the genera.tor. The storage battery consists
of two sections ‘type 6STEN-14 emps. which is the standard electrical
equipment of the running gear, and twoi additional storage batteries of

‘ ‘the same type, connected parallel with the standard one. Their combined
. capacity 1s equal to 252 amps/hours with a current of 2l volts. ' This

. capacity is sufficient for normal operdtion of the standard electricel
equipment under the most difficult conditions (winter, night), ful-
£illing the combat asgignment; heating the rocket over a perlod of 3°

“hours when the: engine of the rumning gear is not operating. Within

the csbin. there ares- .safety devices, the control daghboard, the;:

o i electriq\motor for ’che pump of the heating: systen), e stm:tian,g—

a sw:l.tching mechanism, and storage batteries. On the outside of the C
- ru:ming ‘gear is installed the electric, .engine for driving - the gener-
a:tqr and switeh for c)perating wim this engine.

ﬁMethod Qf Opera.tion

23, 'l'hq electric motor and the heatingl system burners are connected
: dinectly to switches wh:l.ch axe mounted .on the control dashboard.

The electric motor for d.riving is- a.lso ‘activated by means of the
. sta.r‘bing-switching -apparatus. When the switch is engaged current
. .runs along & wire, trips a relay,:and applies current to & coil which .
- a.ct:{.va.te's ‘the englne, and through a.nother wire and the starting i .
resistance, that 15, to the engine, a.rmature ‘core. The starting cu:rrent

R pa.ssing ‘through the coil of & ser:l,es rela.y, d.isengag&-!s its contacts,’

: _consequeqtly the relay remains discomnegted. After ‘mctivition of 'bhe
engine nqe current of the armature:coré, decreases in proportion to the
- ingrease, of the counter - EDS-on- the a.rmature core, .the relay coﬂtacts
S ’chen close » and another relay is enga.ged shunting with its contacts
: 'the starting resistance. With this the starting of the engine 13
-' corﬁxpleted. :

-




e on s 03 e

Wl Ny . ' - .
R Lol e -
! . } e

The Electrical System for Launching the Rocket

24, In the system fdr launching a rocket; the following apparatus for

reparing the rocket and the launchiﬂg chain is inecluded: two switches
which are designed for blocking off the launching chain from the
launching of the rocket, which is mounted on the tube (lsunching rail)
"in a mobile position (by means of two bands and a locking device)s The
console for launching is also used for distant testing of the readiness
of the rocket. The- console 1s remote; by means of one- 70 m. cable it .
is connected to the running gear. . . . » Q

- Box KShR-S serves for connecting the braid of the: separating plug
of the rocket and the braid of the' launching igniter cartridges. - The
readiness:console is used for checking the rocket apjparatus and for

launching the rocket from the cabin. v ii

The Heaming System

25. The heating system together with the heating shell are designed for

- maintaining temperatures, when this is necessary, within prescribed limits

for.the warhead of the rocket, during the period of transport of the :
rocket on the launching rail of the launchlng mount. (A special 'atumic-
warhead is considered in this caae.s 3
i .

26. ,The heatlng system of the rocket has & motor drive which is operated
fromla digtances The heating systém consists of a boiler with 1nJector,
3h ose syqtem with attachments for.connecting and securing them, k4, petcocks

d a pump with drive. The system of hoses is used for feeding the working
liquid from the boiler to the coil gﬂpe :6f the heating shell, and return.
Two petcocks transfer the feed of 11quiq[from the heating system of the
engine to; ‘the heating of the rocket ‘head, and two petcocks connect the
delivery hoses with the coil pipe- of the heating shell, .

27., The heating shell is placed over: the warhead of the rocket. ﬁThe _
shell consists of two sections. In the inner section a coil of rubber -
tubes is placed, through which the heating liquid circulates.. For '
xigldity the rubber tube is fastened in g spring covering. The outer . .
section of the shell serves &as a heet insulating layer. The shell: has .

a window. to accommodete the plugs of the,launching braid. On the. aide a
of the shell are mounted petcocks for dr@ining the heating hoses to the;,
coil of the shell. The shell, placed on.the warhead of the rocket, is R
made fast by straps.. Along the surfaces .of the shell, in. five plaqes, '

~ rubber pads are. placed . which provide a supporting belt for the’ warh
of the rocket. When fastening for travel -~ by means of. thk two loHe ”
l

'.» S o *10-,. . 5 '
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pa.ds the rocket head. lies on the suppor'b -and on the upper pads e,
. steel ba.nd is. placed to hold the rocket fast during travel. .

'I'he Transport Loading Vehicle - TZM

- 28, The basic units consist of: & crane, consisting of & turnbable,

a.rm,e.nd boisting and, turning mecha.nisms, and containers with the heating
system - metal boxes . with covers. Double walls. Penoplast filli‘ng.

: The crane provides for loading (unloading) the TZM, and loading
(unloading) the launching mount.

The containers ‘with the heating system mdesigned for ma.inta.ining .

the tempera.ture of “the rocket warheads within a specific ra.nge during
the period that the rocket is transported ofi the TZM. i

“The crane arm, ma.de of welded sheet cons’cruction, has a boxlike
cross-section. :

i

The turntable is mounted on needle bearings on the ‘base. The base
- is set on a ring of the circular cupole mounting of the tank. Thé crane

axrm is mounted on the ‘turntable, as are ‘the ho:.s*bing mechanism and the
cre.ne—turning mecha.nism.

29. The hoisting mechanism has motqr a.nd manual drive.  The ba,sic unita
Qf the hoisting mechanism are: distrubuting reducer with a pillar-.-type

ual drive, the worm reducer of the we,ight drum, and the 'worm reducer
of the ‘hoipgt arm drum.

e . . A
W ¥ B c 4

The turning mechanism turns the crane up to + 1100 _{phé_dﬁvq of
the meche.nism is ma.nue.l o .

The electrical equipment of the TZM includes the Bta.ndard 'ca.nk
ra.dio set a.nd a tank intercommunication system, as well as the ‘electro-
motors of the mechanism for the crane hoist and the heating system,
The power 1s. obtained from the tank- circuit and the two auxiliary
stora.ge 'batteries.' ' .

[

| Source Conﬁnent" As of 1 January 1960 there wWere about 1, 000 units of ,
.the "2P2" ‘| N . ’ ) ,' :
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' HE POWER CYLINDER OF THE ELEVATING MECHANISM
. P __1° Tovg . S e e N N

1,---Cylinder )
. Rod with piston s
. THousing Cross~saction
. - Hydreulic lock - through aa

1
2
3
iy
6
7
8

... Sleeve L N S
10, Fot = - . 5 S
L0 11, Fut »

.ii, . 12, Collar

B SRR o : ! 2%, Plping .
P I 16, Tock washer ‘21, ‘Babbit 2%." Cylinder .
- 18.. Bolt ST 23, Sleeves - a8t plaent T T S




THE ZERO~-SEITING DEVICE AND DISTRIBUTION BOX |

L] L3

FwhH

Crose—section through AA

G xl) ’b, B . . ) @ .

" Housing of device 1, Housing 5. Nut -4 9. Valre - 2 AT
Cylinder =, © 2, Plungesr = 6, _Piston ’ 10, Wat - 2 -
@Gover . -t 3w Plunger-. .. 7.;..Collar - 4. . 1} Spring «.2 -
S : 4, -Collar - 4 8, (Cylinder - 2 =12, - Flange 2’4--12
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IQUILIBRATOR

Housing

. .
Collar

Cylinder

Key

Shim . : . v
Ball and thrust bearing
Cottas pin ( ‘

9.
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Syring
. Disc
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7.
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Gylinder with rail
Sleeve o
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» TOP SECRET
— ‘ or Specie.l Impoz'ta.nce

The "3Rl" - " *s" Rocket

1. ‘A free powder rocket designed for a, range ¢1f Qim up to 18 kms.

. The rocket has a gpecial, (atomic) varhesd and e dormal warhead, War-
head welght ig 550 kgse. It has automatic equipment for detonating the
¢harge, radar and nose fuzes; it consists of several sectlons. The

" radar detonsting device provides for the detonation of the rocket during
o :Lts traJecto"y as well as directly on the ta.rget.

-The maximm firing angle of the "3Rl" is 55°. fThis insures that the
' most favoreble angle (45°) is attained gt point K (bthe end of the powered
. gection of the trajectory). The points at which the sections of the
warhead are Jjoined are covered with steel strips.

,3, The powdpr engine is based on the system of a double level expulsion
of the powder gases. It consists of twl‘o chambers united by an edapters
The stebilizer is fixed to the rear chamber. The reaction chamber con-
sists of a cylindrical tube with 3'jshoulders which insure minimum’ contact
'of the tube with the la.unching rai;.s.

“l. The powder charge takes the form of. & single grain (for one chamber)
'The external diameter of the graln is 260 mn. The dilameter of the .
: perfora.’tdron is 60 mm. On the external surface of the .grain there are .
Lk ribs for strength and prcotection from . :collapse; the diemeter of:jthe
’grad.n at the ribs is 280 mm. For the production of the grain powder ’
"NMF an (nitroglycerine) is used. ,

L '—i:.. Collpdion - 57% ) Q/Zh =880 KCAL/KG | x
SR nﬁzahmsmc/xc; !

'.,y Nitxo‘glycerine‘ - 26%

_‘ .Dibutylph’chalate -fz% - Tp
Technical vaseline - 1% 'cp 0369 Kb B

Magnesium oxide -':2%' - 5) ,CV- 57 295 _K%_L_ :

,385° Koo

By Tasl i

)

- Dinitrotoluene <129 ) }w = 958 liters/KG
)
)

'.\u ’




5. . The powder grain is fixed to the chamber by means of & retainer.

_ The weight of a single grain is 248 kg. (2 grains = 496 kgs.).  In
the front below thére are two oblique openings which are threaded.

" In these are placed two pyrocartridges which ignite the powder charge,

.The pyrocartridge congists of four partsi- the body, the exploaive

cartridge, springs,and a screw-type heedo -

,‘l

6. The powder gases exhaust through a riozzle block, which has 12
.- nozzles; 2 of these have plugs aud,the ¢ther 10 are inclined to the

- ‘rocket axis in two planes at a.ngles -of 15° and 3°, When the gases
discharge; lateral force of & reaction type develops, which rotates the

" rocket dufing flight. .The powder gases from the second (tail) chamber
- exhaust through & nozzle sssembly which has 11 nozzless .The axes of
" these” rozzles are parallel to the axis of the rockets Ten nozzles are

placed on, the ‘periphery of the nozzle assembly, and. . the one in 'bhe
center has & plug. To the after portlon of the tail chamber a oLl
‘stabilizer ig fastened, which consists of a fairing and U blades, In

. the tail section of the Tocket. there is a d.riving pin (T—shaped).

7. Overaalweight of rocket -1, 750 kgs. S :, _
o 7Diameter of the wa.rhead - 600 mm. '{.' | :
aﬂ- o 'Diamet'er a.t ‘the shoulders - 321&.‘mm. ; g
;fg‘Diameter (span) of the fins - 976 wmy
:~Length of the rocket - 9,100 . jg T 'f:f;'-,>'f'

f speed of flight of the rocket -, 570 qeters per second. Ly

i K
.Yd ‘ (ra.nge proba'ble error) i

Voo K
.

. : : TN
directi_on proba.ble‘ ‘ e;.;ror'); ;




3R-1 rocket (continus.tiog)

8. ‘A super-caliber free rockeb. It has an eng:ine working on solid
fuel (powder). The rocket consis“bn of a warhead and the rocket body;
for stabiliza.tion in flight it i1s i‘it+ed with 2ing. The warhead has
a specia.l noge contact device which sérves to blose the electric c;l.rcui't
of the automatic device of the charge. The rocket body has an engine
congisting of two rocket chambers with nozzle assemblies. In each of
the - chambers there is. one powder gra.in with a welght of 2#8 kgse -
'1
9. Fbr the ignition of the charges there are G igniters , type VG-650,
of large-grain black powder (650 grams in each). The ignition of the
.. charge takes place by an electrical impulse produced by the launching
 mount and is activated by mesns of two Inclined pyrocartridges, which
" are installed in the forward. portion of-the pro,jectile with explosive
."-ca.rtridges PP-9. o ;

10. The engine operates on two modés: the suwmmer mode in tempera.’cure '
‘ranges of -10° C to +40° C. (in this case all nozzles are open), and

the winter mode from +15° C. to dsinus 40° C. (in this case 3 nozzles
are closed by plugs). A single engine impulse at a’l6® ¢ temperature
1s on the ;order of 190 kg/seconds per kilogram. - i

e ;-_-:3.1. - To guide the rocket on the launching mount there is & pin on- the
" - rrocket. Rotation of the rocket.is accomplished by & combined method..

‘ rifled launching rail and by the use of the inclined nozzles of the
forward. ‘engine assembly. 8uch a combinqd. method of rotation is usua.'L'Ly
used. when firing heavy rockets.

: g - o a

.12., Ba.sig date. of the rocket: ’ o §. ) S .

v

1) Qa.liber of the rocket section r 32& mme
S2) (;a.liber (di&meter) of the wa.rhead - 600 mu.

a

3) ’Qvera;'.l weight of the pro;jectile (rocket) -1 750 kgs. -

R -

Sh) Weight of the powder cha.rge - 1;96 kgs»
4 5) 'Overa.ll length of the missile - 9 lme s R 'f

- 6) Position of: the center of ,gravi,ty from the. bottom of the .

S nozzles . 1&.5 e ,! - ,, . i
. DR : !l

i) . Running ti.me of the- engine; (m hhe sumer mode) - 5 l secondsq

! R ot B . v T . ( B




o

’310).'.§I'eight»of' tﬁé.iiaxhé ‘aa’_ - 553 kgs o )

8) Average thryst (at t= +150 C.) - 17,300 kese
9). Maximum pressure in the chember (in the summer mode)

[ . . D . ; ‘ '
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. —o*nog&um Knomouo eouon gm€ompx"wod&qmn¢ bo) oooex nmﬂhommn-
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MoanuTtoynsut Hacoc u KICUIRHIBIC yeruoReTba IMpPOIHG3HOYOHEI

Las odbcnoqcnma novuenbﬁfﬁ )acorm DCHODHOTO HAcOCR i  YTOGH

runpocucTeMe Sxurd MOCTOAHO JAMONHCHA MACIOM M D HOQ HC HONAX

BO3AYX.
Ina cormdcopaHua HAMPADICHUA 3wamcxnﬂ ‘panop anoxroo—

ADUTATCNA ¥ HACOCR MOXIY HUMU DO3MOHMCH IJOMORYTOMHEI ponyxwou,

npescTanaspmut CoGOK KOCO3YSHYH UMAARIDUIGCKYD NODELEuY,

.

SOKIOYCHHYO D KOPIYC.
Pegyxrrop mns ym; nanogwn npu naaorxe TOA ' CMHERS MGXQHUBLOM

MMGOT MaxXoDUK QYRHOPO mpupoAs U, QGCHOHQJOHHMH BHYTPN €ro,

mWTYpDAn YymperacHua ruxpoxacocou.

HI cycwaxonmrons IMPONHABHAYCH nﬁn anomawmqecxoﬁ oCTO~

HODKM THAJOHACSCH, KOK TONHKO HADOAYUK DHIYCKACT U3 ryx
mrypaan yn;anucunn rnxvouacovom. B EYNCYCTAHODUTON® RBUKEHNS
ncponaeTcs 4yepes - napy xoxuqccxnx mﬁCT030H ¥ DBODTUKAIBHB

Danyi HG WIMHICHD run)on“coca. .
Ho DHDCACHHOM HODYKY xoauc nﬂamoxywoqnoro DRJTUKG

PCIYKTOPE saxwannon nnynnoqmu'ﬁsman, HOCPOLNCTDOM KOTOPOTO
ocymecmauaemca cuaab MOXOHUIME .yn“dﬁnenma rmnpanaéocom c
Gnoxuvonxoﬁ odecnoqnuumgoﬁ nmxnmqnuvo MOTOPHOTO npnnona nou
Muxcnmanbnog u MUHUMCJIBHOM YTJOX HEDCICHUA nycxonoﬁ YCTaAHOBKH,
c'nbmombm nyeycraﬁonurann'u MHuuncna Pm3p03°06ca'qepoa POAYK?0D,
TaruM 06D aaou, g} 706010 Moropnmm MAY DYYHBIM nouﬁo o&,
MacI0 mOA83TCH. n nepennmw Bwan aaﬂuwm TMONOCTY CUIOBOTO qmnun;pa.
Iipu nozave Macaa B’ nopcnnmm nonocrs WTOK Mxor yesan n‘nopeue—
LaoT mo Hangannﬂmmum crvona Tpaaepcy eToltku no omnoro Moxa-
BMaMa, PBIDCPTHDAA croﬁxy Doxpyr uan@ Ha - ueprnmre.i .Hpn ’

] P
OTOM HQOMCXOAMT HOAHMMQHMG CTBOH& HyCKODOM yCTaHOBKM. : UPM

HOABWO Maciao B 3annmm nOﬂOCTB CHHOUOPO quﬂan&, HpOMCXOnMT

onycxaamo cwsona._




Hovo DOTHBIL MCXOAHW3W,

MOXaHM8M DHHTODOrO TUNR CJAYXUT nisd ApuLa s nycxonoﬁ ycra—
HODKC TPEOYeMEIX yIrion ropwaoxransnoro HADOLCHMA M ofccne—
vnnaew nODOyOT ppawmaooicsd thrm D Ipeacaax +5 ,
Cocrour u3 ApyX uununngon, BUHTZ, MAXODUKE W nanhxa.. IIpn

ngamonun MAXODUKL DBMHT € HODYXHEDS UMIIMHADOM, CODODUSS IOC- |

.Tynarong:yoo LDUXCHUC, aoaneﬁcrnyor 4yepes Kopuye HA DBODPTJIRT

u '30CTABAANT QIO nonopoqmnarca oxono ocH mrnnm.
!
Ypannoncmmnammﬂﬁ*Mcxannau.

Mpyxususit yoar Mox, TOSKAPUCTO THRG CHYXMUT LA O6NGrYeHUs

DAGOTH NOX'GMHOIrO MGXaHWBML, YMOHBUGA DICODOR MOMCHT, mpe-
OJONCDASMBIE OPN NPULAHUM CTBOXY YDJOD DO3spmcHUSA oT O 1o

0, : - : .y i
13730' (mpu-.srom yrac ypauuonemmnammnﬁ MOXQHUBM nmmawvaorcx)

MCXaHASN MOHTMDYOTCA DEYTDYU WTHA DOPTIIOTa ¥ - ‘cocTouT n3 nnyx

"uuxuxny)n, KOMILICKTE NDYXMH U »2.emOoEHOM nrynxn.

Yepes DOAMK HO CTDON NORCROQTCH YCHMIUQ -MPYXUH OSJOTYSHUMX

DGOOTY 09 MPCOZORGHMW DCCOBOrO MOMCHTO HE MONEX yriax

[DQ3DBUCHURA S

Ina xpenueHUA YPEHODENMDEOIGrO MOXAHMSMA K HADYRHOMY  GUAMHIDY

NEUDA)GH (UIBHOY, KOTOPEM MCXARU3M yUMPLOTCA D pODOY WMTHDA

peprawra. B noxoers Hapyxnoro UMIMHRPA MCReMCUACTCH uunnnxp

’ nxywpoauﬁ, JASi YMCHLICHUA. TwOHmz noCTanIeHH = ADA GDOH3ODBX

nanpunxeunﬂ. : C fﬂh o _ .

-
Snexzpoodopyxonanme.

/

Hvonnaaﬂaqacwcﬂ ans Moxanmauwunaxnoro HODONOHUSA CTDOIA (sanpap~
nzmmcn) o neﬁrmxﬁnm, npmnenonua DO DPENCHMO HACOCH CHCTOMBL:-
060Orpens u 3aXUraHud PomNuUDa; B odorpenarﬂnsxou BaKs (xorne).

Mmeerca raxxe BHOKTPOOGOyYLODﬂHMO'LﬂR nycka rékcr.

:SMOKTpOOGOPyLODaHMG nmraorcn nocroanqmu TOKOM Haupaxoxnou

24V‘i10% or: GopTuDOﬁ CBTM GQam yoranonxn. '-MorquVROMvroxafj

Gopwoaoﬁ cety annsﬁrca renoparop:womxocrbm 1500 bare pu-




-

I

Ay e e s e o 1

T aMminey vacaMm npm"nanpﬂxcxun 24 noJanTta,

‘conpowunnenne.g

Hanpaxenun 28 Doan, 51 axnjmynﬁrowaan darupea, vcdowaamaﬂu

c rcuonaroHOM.;

AXRYMYAATODHOA garcpes CocTOuT M3..1DYX COKK. runa'SCTBH,-

14 an, annﬂmunxca WTATHLM 3JICKTY 0000y A0DAHUCM xononoﬁ yoeTH,

M IBYX nononnnrenbnmx CKKYMYJATORHIXX GaTapeit Toro %0 TuNa,

- HOAKMOYACMEIX mrawnmm. x cyMMurHQH'OMKOOTB ,anna.zsz

9TO# GMKOCTHM LOCTATOVHO LA HOPMCILHOLO (YHKUMOHMPODAHKI
[ITQTHOrO 3ACKTDOOGODYROSARUA I COMBIX TAKGNEX ycxoouax (sume,

- Hous) DHIIONHOHMst Boasoro sananus; vodor“cna DEKCTH DrouoHno

Tpex qyacon npm OCT&HDDHOHHOM xnmrawunc X0a0B0M% YOACTH,.

”Bnyrpm KaOuHH! yowaaannxhamrcn : nyenoxyaxnwons, WMTOK

ynpauncnng, anexrgouowop LS HOCOCA CHCTOMB ‘odorpena, ITYCKO—
nepexanammoe ycrvoucrno n axxyu. garcpeu.

Cnapyxm XOZODOM! HacTy ycwaaanxnnuurca 9JOKTDOIDUIATONS

‘H&BORQHMH - POHGDQTO v HQPGKHDWUTGHBvﬂHH_ynPaDJOHMH 9TUM

ADNUTATINCM,

Padowa CXOMbIe

.

3xouwﬂomowop " aammrhnuo cucrcum oGorpona nxnmqaeron xe—
B
no»pcncruoauo~Du$nmqarenﬁmu, YyCTQHODJOHHbIMA HE mnmxa ynvanenxa.

ONOKTPOADUIOTCHL HADOACHUA SAMYCKACTCH HpH IOMOmK

‘“¥OKOHGPOK&D“&0MGPO yerpoitcroe,

IIhn DHIOYCHAN nmxnmqawona TOR Mncr o nyonony, cpaGeTsmacT
Pexe M nonLeTeA Hanvnx HUQ Ha oﬁmowxy noaéyxnoaux nnurarena

u, YCPe3 gpyroﬁ nponoL u NyCKOBOEe: COMPOTUDAGHNE —— HA SKODD

zpureToad, . Ilyckobolt Tok, npoxoss qcﬁea'OGMoTxy CEePUBCHOT'O

vene PQGMMKQOT -er'o KOHTQKTN, DCﬂORCTDMO qoro pone ocraerca

orxnmqoanmm. o S r

HOCJC 7&3POHd ADMP&TOHH TOK HKO?H ymenbmaewcn aacxer Hagae-

‘ TGBMH Ha RKOgG nrormno—aﬂo xoawaxwm dene aammxawrcﬂ, a

'npyroo pOne nxxmqaercs, WyHTUPYA cnonmu xoxraxrauu nycxonoe

aTHM nycx ADMP&TOME aaxuuqunaewca.

_29,




RNy ot e 4

uHTCpDANe Yy 60eBoit wacTu yhxersu I3 THOHCHORTUPODKG 6ro Ha

.

ICKTPO—CcueTCMa bnx MYCKD DOKCTH.

B cucrvuy LIA NYCKa [BKOTHl DXOAUT CICIYWHAA &Nneparypa mnom-

"roOTODKY PAKOTH ¥ *HenM CTApTE f

Ipa MOPCKMOYATENd, KOTOPHE NMDCAHASHAYAWTCA NI GJOKMDODKY
UGMMA. CTADTa OT 3AMYCKA DAKCTH, 3OCTONMOPOHHOTO HA CTIONC (Ho~

npannnmmoﬂ) D TIOXONHOM NCJHOXCHUH (c HOMOmbm nnyx JOHT, M GTO-

.nopa)

.Hywbr nycka - NPCIHAZHOUCH JNA nﬁcwanqnoxxoﬁ PCDOTKY
romonnocru'“axomm. ' HynLT'umuocHoﬂ§ opn nomomm OJHOrO 70
uowponoro KaOead. coonmnaowcn c xohonoﬁ YECTBI.

= “KopoGxe KmP-s - énymmr IS npwcocxmaenun xryra OTPLIDHOTO

‘WTCNCEABHOr0 pas'eMe DaKeTLUl U mryra OT CTAPTODEIX nu,oaananon.

Dynxse nonroronxn nponnaaaaqacrcn 'ANA HPODOPKY annapam gy, s

DARRUTEL ¥ 3aMyCKA  JAKOTLI us xaduxm. . ' .

Cucqua odonpona.

Ky

Cucrema oforpena conmecwao e uoxIOM! odorlona nrexnaaaaqonmx

ANA NOALGDXGHMUA D CAyYac Heocxonumocrm TOMACHRTYDH B 38LAHHOM

HONMDABIAOLCH! TYCKODO! yCTRHODKY (MMGuTCH BDUAY . cnou. 6oon.
YacTH ~— QTOMHAA). . ‘
K- cncreme odor#end DOKOTH cnoaau MOTOgHmﬁ npunoxn c nuc=

TAQHUKOHHEIM yn,annoxnou. : ¥
.

Cucroma odorpona cocTour u3 KOTAa € PODCYHKOt, CUCTOMHI MIQKIOD

¢ apMaTypoit KPOMNOHWA ¥ COCAMHOHMA WX, YGTHDOX KDPaHOD ¥ H2COCH

C NPUDBOROM, ! 1

vCucTema mnanroa npelHA3HAYOHA nna nonaqu pa60qeﬁ HKUTKOCTH OT

. xoTaa K aueonnxy yexia o6orpcna " oGpaTno. “Ioa xpoHa mepo-—

xmoqaio'r nojavy XURKOCTH OT CHCTOMLI 0601‘ sone “DMPQTGJK “HQ ogorpen

'I‘OJIODKK PQRGTBI, #® 1npa X $12b: {3} OOO.II.MHJDOT HO.&DO,ZLHEMO IIIJI&HI‘M OO

smeenmxou qoxna odorpena.

oW,
¢ ”l"




.Yexox ogorpepa ojupaeTcA Ha GOCDY® YGCTH PEKCTH.  UdXox

DBIIOJIHOH ABYXDARHbM.  Bo payrpesnon
- ¥3 pesunonolt ThyCHs, o KOTODOMY UMDKYyAXPyCT HArporas XUIKOOTS
Ina xeerrocay 3cauaonaa pr@ﬁ.anxnmqena B IDYRUEHY0 odonouxy.

Hapy=urot pin yexna npencraunaer coGoit TennouaonaQMOHnmﬁ onoﬁ.

DRy DPOCOOJNORCH BMOGDUK

B HOXHO MMERTCA OKHO IAA DA3MRUERUS WTCICCABHOIO paa aMe

\nyouonoro XIYT0, ‘COOKY YEXNS CMOHTUDODOHBI KpOHLH nﬁx-non~

Kﬂmqeﬂﬁﬂ WALHIOD OGOPPGD& K 3MCQCDUKY . QGXKD.

QGxon, onermﬁ Ha doenym Y2CTh 3nxorm, 3ATATUDORTCR DeMHAMK,

- flo OKDYyEROCTH woxaa b 5 Mecrax nocwapnoam POBUHODLIG CBWMCKY,

IIpy KONJIGHUM IO NOXOILHOMY - ADYMA HUXHAMUM COQUMAKOMYM IOXODK&

KOTODHIC ‘ COBLRIT OMOPHEHE nosc Anf POJODHO} YQCTH DOKOTH,

DEKOTH JOXUTCA HL ORNODY CTONKM, O HO DODXHUC COUMBKM HOKIG-

ADRGTOA CTENLHOR JOHTA, Kpomuwiaa pdkery me moxoge.

"

r

.

o

TPaHCNOPTHO-3aRAXAKNIAS Mamuua ~ T.3,M,
" i o

OOHODHbLMKY Y3IOMU ADAAOTCA 3

xpay, cocroamuit us pepraora,

OTPEUIBE ¥ MOXAHU3MOD HOA'eMB M ODOPOTa, M KOHTEMHODH o
[ . "

CHMCTEMON oforpeng —-— Mewdn.'nmmxn ¢ kprmkemu,  Jbofmue

cToHkM., lloHOmIACTOBOR aanonxenme.

Kpan oSeonoyunact 3urpyaxy (pasrpyaxy) 7,3, M. % 3apAKaHne
(paspaxanuo) TYOKODOM YCTRHODKH;

Konro#tropst ¢ oucrouoﬁ oooryqnu nponnaauavaxu AnA nonnep—

- KQHEUA TGMHGpaTyﬁH GOODNI Q&CTQﬁ i PCKAT D 38IQHHOM MHTOPD&JO

npu rpanonovrnponxe paxow HQ T 3.M,
Crpona KpaHa cnapnoﬁ nucronaﬁ xoucrpyxuum mmoer xopodvaroe

OGQGHMO.

BGPTJMP uonrupyowcn HO MPOML&QTMW‘HOAmMHHMKﬂI D OOHOD&HHMo

k'OCHODﬂHKG ycranannnnaeroa HQ ROJbHG m&ﬁODOPO HOPOHQ TQHHQ.

Ha noprnmre uoxrnpyercg crpena xgaaa, Moxaauau non eﬁp n

uoxaauau nonopora xpana..,

R -

{_:;31. g

nv.




Moxauuam noa'oua mdcer MOTODHLI M PyuHOM MPUDOAEL,  OCHODHEMH
YaNaMy MOXBHMIMA mox ' ema Rbnﬁb?éﬂ : naaxaiouxmﬁ DCLYKTOD ©
KOJIOHHOR DYUHOTO upnsonu, HGQDHWHBM ppnyxrop 6apa6axu rnyaa
n qernnqnmﬁ DELYKTOD 6apadana crponm.

Moxoxuem nosopora odecnequnaow(nono)or xgana HQ +110 )

IIpubox Moxanmamu pyuaoﬁ.

anoxrpoodopynogague T,3.M, prapuecr B coGa MOHTAX WT&THOU
TaHKODOM naﬁmocwﬁnunu M TAHKODOTO TOPOrOnOPHOro yerpolterna, n
Taxxe anexrpomoropm Mexuxnaua non GMO KPOHQ M CUCTOMS ooorpona.§
ﬂmranne npouanonxrcﬂ or 6opTonoﬁ ceTy U nnyx xononxnr. axx.

dawaxeu.

"/. Ho 1.1.60r. "2M2" ox6n0 1.000 wr. /.

P ettt




»  HKunanaxn

CuroBel [PIMmNIP NOTDEMHOTD MEXAHHSMA

T

Unaunap ,
llrok ¢ nopmHem
Kopmye
- T'inpo3aMor - -
TpySonposon
Hopmye
~[IpyauBa
Hunneas
Hoxsuo
laixra
Tafina
Honsuo
Tlpobxra R Tpnd I
e - Tpy6onposoxn -
Koaruo S . Huaamas -~ -
llatica npyzunnas . 21. DBa6our 26, Cragay
. Hopniye . - R22. Mrox ... .R7. HKnamam = .. .
Boar 23+ Bryaru -4§28° [lopmen -
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CTONOPHOE YCTPON




. cTPOALOH HE LANBHOQTL Ko 18 Ku.

'Pakera uMeer crewu, (aronaym) GoeByk YacTh U OGEMHYI,

*?-qmmb-Z" (HnrpornmnupuHOBmM)

"Cob: CEKPOTHO",.

OcoGoli BaXHOCTH,

I. © 8PL - "Mape".

HoynpabsAeMmas TOPOX0BaA [8KSTE N CLHA3HAYGHHAER and

"Boeras 4ACTH (Boc 550 xr.) umeer n;uﬁogn anrowaruxn nos-
. psma o)'aaa, panuoaoxaumoxxmu  rornoBHOI aapunarenn,’ GOCTHUT
U3 HCCKOURKHMX OTCGROB, '
';PanmoxoxaQMOHHoe BILBBHOC ycrzuucrso oéccnequsaor NORDHID
:igaxewm KaK Ha T“aOKTOQMM, rak Uy neau- Henocpexcwseaao.
 MaxcnanbHpii yrox samycka 3PL = 55°, aro ocecnequaaer Ng
‘ITOVRM g (komey BKTHBHOTO yYaCTKa Tpacxropnu) nonyveaue
nannmrouﬂeﬁmoro yraa = 45°, '

_.Mccma coennuounﬁ OTCRKOB Gounon:qacwn 3axpm1m cranbnmmu

ACHTaMH,

HOD_OXOBOY& .D.BMI’B.TGJ'IL BBIIIOJIHC‘H IIO cxeme .IlByXJI')yOHOI‘O

il

fycreqeuma nopoxosmx rasos, Cocromr na nsyx KaMGD, COG=

~ .JIMHOHHI:DC MOXIY €O060il IIOQGXO“HHKOM.

i1

B- xBocTOBoﬁ KaMepe yRpemieH craﬁnnmaawog. '>'“,

Peaxrmnxag rauepa: npencraannor u3 ceﬁ& unnmanpnqecxyn rpyﬁy

e TP“MH uexwpymmnuu yronmeuuﬂmu, xoropme odecnovunamr uunu-

MaJIbHOO OOHPM}(OOHOBOHVIO T*)yﬁbl Q Hall, 1&BJI.FHOIIIMMH.'

- HMopoxoBoit aa)xg 'BBUIONIHCH : B BHJ» oxuoﬁ mamnu (nnx oauoﬁ

' RAMODEI) Hapyxnum LUBMOT) LAWKU = zeolmm., vunauerp Kanana
: =160WMM. Ha Hapymaoﬁ nosey xuocrn mamxu nmeerca 4 pera

'”i.~— nnx npoqaocrn m npenoxvaaeumx or npormca, nnamewp mamxu no

Dedpan. = 280 MM"

Iaa marorosnenua mamxu Acnoxbsyorcx nopox




e

- = Juamorp coeaoﬁ YAQTH = 600 MMy

e KOXIOKCHAMH - 57%;) Qx = 880 kKan/Kr;
— uh&pornuumpnx —.26%;3 Vn = 224 KT COR/KT
—— AUHUTPOTONYOL - 12%;) W = 958 nmrp/kr'
—— ZHGYTHI:G TANAT = 2%;; Tp = 2. 385° K3
—— Ba3ONMH TOXHUYCCKUK - 1%3) Cp = O,SSQxE%%ﬂ
—— OKMCD MarHus - 2%;) Cv =0,295 -~ "

) 1 =& 1,2,

[TopoxoBan mamwka'B Kadepe 3AKPEmIAQTCA ¢ noMombl Auadparusl,

Bec oniroit wawky =248 kr., (2 waumxu - 98 Kr).

Bfnepexxou'xnnme ¥MeC 0 1BY HAKJAOHHBIX OTBCDCTUA C DPE3BOOH.

B Hux noMemawTod Lpe NMNPOCBCUM, onyxaume JIJIH BOCnjlaMeHeANA

" TIOPOXOBOTO sapana. liupocseua cocTouT uS. qermyax yacreil ¢

Kophnyca, NUPONATPOHA, NPYRIHE X aaBnHQnaamePOCF\ﬁéyonoquuxa.'

[TopoxoBslec rassl BRITCKART Yepa3 connonsm 6nox, yoropmm umest
12 comnexn, InBe ¥3 RUX UMCKT 3arnymxz; ocragabHeie 10 conexn
HAKJOHGHH K OCH DPaLITH B IBYX MIOCKOCTAX ITOL yraamy 150, u
3? fipn Méreqoxmuvraaoa_Qdﬁhayewcn Suk0oBas cociéﬁh&mm&a
bqahrnsuoﬁ CUJBly KOTODad nponopaﬁmaaer.paxcry Ha nonera.
MopoxoBE rassl U3 BTO)OR (XBOCTOBO) KAMEDE MCTEKaKT

yopes connoBoit Gnox ,umcoumit 11 comox, Ocu swux comex
nepednenbssl ocu pakers. IO comen pac-

~ MONOKCHB! Ha nepedoepun connoaoro 0n0Ka, & ORHO B qeurpe o1

nicer aarngguy.
B zanueit yacTu xmocroBoit xaAeﬁm yxpennxowcg cTefYIu38TOD,

cocroauuit us ofTeKarTens u pd aonderei.

b’ xBOCTUBOK wacTH pakeTa WiCCT ae yupit meudr ("T” oGpasuuﬂ).

: . ) n
oy et ¥ "
=-QGuuid Beg paroThH = 1750 kr, g ; @‘ , L

1.

" IvaMe?y ne USHTRHPYRUCMY ?oanRnw - 3‘4 MM,
- Inamotp paamaxf ONIPOHKA = . 97ﬁ MM ¢

Inuna paxots = 9100 mM,
: Cwop@gwé ROIQTA PRKITH = 870 Me&poa/cen.
~ B

13

190 k] A w v s ' _ R

- BY '5%. , B
FOAT -~ L (e nQOAQnmenuq}.
v o (e noapodmmie: AHRNO 0

o
n|

(paxewa Ha Y- 4 OTPOHUTAX: | o




%

‘rHeeTea mTM@T; : Hﬁonoﬂaqnsaﬁua

Paxcra 3P1°  (mpoaonxenuc)

»

HanxanuGepuad, HeynpaBiAcMaA. . Mmeer nsurarcas,

padorapmuit Ha Tsépxom TONAURGS (nopOXOBoﬁ)

DPaxocra cocrour ua 600B0u uacwu u paxernoﬁ qacrn, aaAa
cTAalUIU3AUUY HA NOJRTC nmcewc» OHOHCHMO.

Boepad yacTs mMoeT CHCQM&ﬂbHOG roJioBHOE xouraxrnoe
ycm>oﬁcwao, cnymamoe pib &4 aauxmaﬁun ANCKT; ouenoﬁ asromaruxu

aapaga. deernaxﬁqacwb nmeernnsmrawenb, cooroxmuﬁ u3 ﬁayx

. PBKGTH KaNMOD C comnossmu GioKaM#, B xaxnoh ws kamop.

nuoaroa oQ oauoﬁ nopoxosoﬁ mamKe BeooM No 248 Kr,

 Hna BoonnaMOHeHMs aanxnoa'wweoTCR nBa aocnnamenurenz,
Tyna "BFnSSO" us xpynno—*cﬂnuororo nmwuoro nopoxsa (no 650 Pp.
B KAXIOM), !

Bocnxameneuue sapaae ocymocwsﬁ%Tc1 nepenauoi JACKTIU~

“YOCKOro nmnynaca or nycxoaoﬁ ycmanosxm PERANIYETOL © noMA=
mulo gayx H&KHIOHHBIX nnpoeaeqeﬁ yﬂTauéanerumu:B nopoknoﬁ uaoru
CHAPANA C TNUPONATPOHAMK -9,
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