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0£ Spec::!.a,l ImPOr‘bance:

m ..'-..-nocmr-mumcmc MOUN'.L' “296"

le: ’.L'his is designed for firi.ng e.t gruund ta.rgets by
(proJectiles) 1iqu1d fuel type (ﬁype "331")

It haa s:bc rifled launchers (tu‘bea).

The launching mount is .self-propellea Awith.the "hassis of a-m'
’truck' "‘Ia.Az-alh" rving. 8s.: '

'I'he mount ms.y ‘be: employed. in eingle rock.e’q fire

- The "2P6" 1aunching-_.mount complex 1ncludes the’ transporb load

* machine "mzu-am" ‘which 1is 'mounted on the chdasis of ‘the "YaAZ-alh"
The urmittof -fire conslgts of 18 rockets . s:l.x ot whicb, a.re cmied on.
ﬁ.he mounﬁ and twel.ve' -ézn the TZM 5 P

l&.
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‘nozzle end of the rocket to t.he front end
of the launcher rai}s) . R

3) Type or launcher ra.il --:- ri.fled. with an angle, or bf°ll+"
h) A.ngle ef vertica.l train ——— from 00 up %o 650
5) Angle of horizontal tra.verae . j; 10°

6) Speed. of vertical wam hydra.plically ——— 1° per second.

. 7) Speed of vertical train by ma.npa.l drivb - 7° per minute.

“train eew 5- 15 kgo for one person-

9) Force on the flywheel of the horizontal tra.verse R l+ Kgo

" of eleva,tion of 65° - 60 seconds.

J.l) Maximum force on the lever of the tray during the sea.ting of
. the TOCka't 15 kga . ’

[N

: a,) ubpor row of tubes - 16°

’b) I.ower row of tubes - 9° : ; .f_%

e 2) Length of launcher rails'|(maa.sur . The s« -4,5..7_,me£ers

.....
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’.16) Weight of the Jaunohing mount in tr
. rockets o 19,100 kge : Y

The Group of Launcher Rails -

e

-~ 5a These are d.eaigned to lay the rocket on :Lts initial direction of flight.

|

|

X
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17) Weight or the artillery section Zee 4,900 kgo . | i
'4

|

|

Baaica.lly the group 18 a structure of welded frames, , og which 1s ,'
mounted. & block of rings with le.uncher ra.ils for six roc’ke‘\'.s. i
By means of. hro lower trunnions ’ placed on the lower zone of the
. frenes,. the tipping part is mttacked to the trunnions of the turning . .
“ carriage, around the axle of which the/rotation of the tipping part in’ |
the. angle of eleva.tion takes placee’ '

L L O the upper zone :of the frame there are trunnions by means of which ol
" "ghe tipping part is connected to the piston rods of the power cyl}nders r
~° . of the mechanism of Vertical train. ' ’

6+ On the tipping part are mounted; the rocket locking a.ssemblies s
brackets for mounting the front and rear contact units; guiding mechanism
' for the loading tray; and the supporting structure for the tipping part :
¢ . in traveliung position. To the smooth siirfaces of the fremes ten pairs =~ . i
-+ of blocks are welded. .Each support. congists of three rings with brackets ‘
e For strengthening the launcher rails. These blocks are placed in two
.+ :: rows vertically, forming the base for the six tubes. BEach tube of the
- tipping section is composed of four rifled. launching rails. One 6f the
‘.. ralls 1s the guiding units Along i'bs slot passes the rocket pin, by
.. vhich action the rocket, when moving a.lqng the launcher rail, is given
a rotational movament.» , " N

* , 1

On one of the launching rails #he férward contact get is 'placéd.
The rear contact set 1s.fastened to' & bracket of the ring of the block.
B '.I.’hese conta.ct seta serve to tra.nsmit the cm'rent impulses to the rocket.

s ey I A

f

7’. . The 1ock1njt mecha.niems are: usec{ for limiti.ng the movement of ’i;he
‘rocket when 1%.1s seated on the’ lsuncher ralls of” the tipping part, and
“.also for ,fixing the rocket with respect , to the ‘electric. eontacts q.nd. to D
secure 1t against l:;g:ement in an: axial direction ‘when in’ trave.‘!.ing R




Tibraye

resembli.nq a cyrillic

' 1) Locking mecha.nismx

i

. .2) I.ever 1inkage for reléasing the locks
3) ‘Linkage: to 'the con‘ba.ct for blocking the firing circuit.

A 1ocking mecha.nism is provided for ea.ch rocketes 'J.'he ‘counter-
sinking of the forward lock ‘takes!place in the followlng manner:- In
the movement of the tipping part to its engle of elevatlion, the 1
lever; engaging & cam which is fastened‘ to the fixed portion of the
nount, by means’ of . the lever linké.ge turns a lever which is connécted

to the forward lock and depressea iits ’Upon the return of the tipping

. part to’ the angle’ of iepression, the léver releases from the cam’ surface
-and the 11nkage with- the lock by means’ of spring action, returns to. its
" original position. The' rear lock (the locking mechanism has two! locks)

under 8prLr.s. s,ction OCcupies its upper pos:l.tion-

When the tipping aection is raised, from the angle of loa.ding to the
1ring angle, the forward lock depresses -and clea.rs the pa.th of motion
the rocket for launching- .

To u.nloa.d. the rocket in the direction of ’che breech it is necessa.ry
to draw out the rea.r lock a.nd to pull out the rocket on 'bhe loa.ding

R ’ The 'J.‘uming M'gcha.nism

4‘.
[l

BN ;8. This io designed for the horlzontal| traversing of the system within

. the limits of +10°:by means of a mp.nual drive. It conslsts of the
following partes .

A
. 1

-11) ';ﬂu.rning carria.ge, A c R

2) Bracke‘cs with - rollers, S ';_"f L , R
3) -Screw-gear mechaniam and a ’pracket with a fork, »

2{-) Traverse with fi'btings a.nd. faatening.s. . L ': ' o

El‘he tirning - ca.rriage is:».in the ;form \of 21 welded box-ahaped structurg
D! 'L-The tuming .qzarria.ge is the 'Ba.se for the R
hi.ch :




In the center portiou of the side beams ‘of the carriage, §ymmetrical !
with its longitudinal;axis are set. glots and openings under the axis

" of the lower springs of the two hydrauli¢ working cylinders. The:.
turning carriage rests on three supports, one of which is a-ball- .
bearing, placed in the forward portion of the turning carriage, and W
two rollers. )

BN
¥

The“roller'snppor%e'are made in thefform of rollers mounted
cast brackets, which are fastened on the left and right to’ the near
portion of the vehicle frame.

The turning of the flywheel of the horizontal traverse by meahs
of a reducer is transmitted by a screw which, set in a fixed master nut,
transmits the angular displacement of the turning carriage. The center . -
~of turning is on the ball-bearing support. After laying, the carriage,
before firing, is secured by nmeans of tWo screw clamps. <

‘9. 'The mechanism(ﬁpr vertical' traverse. of a hydraulic type, serVES
to effect vertical 1aying : It includes the following basic parts.q

/

e mechanical drive to the pump from: the pover transmission of the Vehicle,

i

'.-mtme; R
‘. working cylinders with emergency valves and revolving glands,
‘iid- slide valve control box; - - o N ';1' g
‘- manual drive. o : .h o _ f i . ;

‘The hydraulic drive layout is based on throttle regulation with a
“slide: valve control -which provides for elevation and descent of the.
tipping section, changing the speed of elevation and descent, the firm
_holding of the tipping part at the angles of loading and firing, U
‘prevénting ‘the fall of the tipping section in case of a rupture of the-'
piping system in the pumping or draining main lines. ‘ '

. 10. The transfer of the turning moment from the. power geaerdm;;§ gzrzi
which 1s 1pcated on' the vehicle freme, to:the pump 1s by mechas 2on e
conéisting of .ardrive. line and a gear box, pevrrton RN
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- " fThe' pump mounted is a rotatiohal piston-type with constent out- :
put withexis), displacement of the1 piston end end distribution. - ’ 3
. To essure atmospheﬁc pressure within the oil tank there is a ,
breather. valve. , t o .
_ , lli' The | operating unit which sets the tipping section in motion:
* is’ two hydraulic cylinders which have pistons, connected to piston rods. . g
~ The' ‘cylinders are placed between the launcher rails of the tipping section
. &t a slight angle forward, end are fasteéned to the lower lugs of the
. axles of the turning carriage, and to the upper lugs - on the upper
trunnions of the tipping section. At the lower portions of each cylinder
" sn emergency valve is set. They are made in the form of & reverse bell
- valve, which is operated by a piston with a throttle head which 1a set
“in motion by pressure, created in .the upper cylinder section,and ;
connected with its surface under the piston. : .

, The roteting glands serve to: feed fluid from the turning oarriage
@.the tipping ¢cylinders, and are mechanisms composed of the lower axles
the tipping cylinders; with rings fastened thereon which are copnected
- to the hydraulic cylinders.

o The slide valve control box is the ingtrument for regulating
the hydraulic system and includes the hqusing of the diqtribution device
in which ia mounted a slide velve, a speed regulator, and a throttle.

. 0 )

= Movement control is by .the slide yalve, which can be. set in three
positions. neutral, elevating, descents, The displacement of the;alide
- valve for;elevating and descent is accomplished by means of a drive
lever. In a neutral position the slide ivalve returns eutomatically
under the control of the! zero-settiqg deVice.

i W I

L The manual drive is an auxiliery mechanism, designed,for raising
"and lowering the tipping section. j i .

» g» “»; 'c' The Blocking Mechannems L ._,t ' ‘;: ;;

5 : 3 These are designed for limiting the movement of the tipping
lsection end the turning carriage to the Zone of possible interference ‘ S
.‘of the muzzle &nd of the tipping section with the closely. displaced L L
{spare ‘wheels of the vehicle, as well as the limiting -angles- of: : R
‘elevition of the ‘tipping section (zero. degrees t0. 650), by meens'of
Ithe’gorce&_‘ett g of th lide valvef : ' '




U apd basepla.te. , '

. consists ‘of a stop and: bea.ms ‘with brackets. Tre stop is in the form of
‘.- a cast housing, and is fastened to the lower shrface of the framework

“ of the tipping gsection; between the lower trunnions. In a depression
- of the housing the stop and spring are set.

Sighting Equipment ,' i

¥

- .. lll-. Placed on the tipping sec‘hion, nea.r the axle of 'bhe tr\mqions »
SN - ¥ the 1eFt side of the 1aunching mount ares

1) Sight ind.ex 8U011;
2) Panora.mic sight PG-1 with. collimator and sté.nd,
) Bra.ckets for fastening thé sight to the turning erm. ‘
: ‘ ﬂ‘f'a - Jacks .
15. These are designated for qupporting the launching mount gnd

. __‘ iaﬁe horizental leveling in a combat position. There are four ,jacl;s -
. ‘two' center ones and two rear. Jackg wifgh thé baseplates are fa.stened

ke %o the i’rqme .of the vehicle by bolts. Each jack consists of a ‘screw.

- with' a buttress threa.d., worm-gear drive 5 & cylinder with a master nut

: The Ja.ck, stands are welded boxes to which lugs have been welded. ,On thé

»_..'rea.r Ja.ckp transverse and 1ongitudinal levels are set, which are. neceesa.ry
* for. horizontal leveling of thé launching mount. On: the center Ja.cks
"Tlonly longitudinal leVels are mounted. :

», Electrica.l Equipment of the Mount

. 16+ !Ehis serves to test the rocket circuits a.nd to. conduct fire
. from & covered position removed from the mount at a dista.nce of" fifty

' 'vv“'-,{.__'--_to sixty meters , a8 well as for illuminatiOn and signe.ling.

Gl The power sources sre three stoﬁage _‘oatteries with 8- voltage o : K
L32.8F volts. 'In the event ‘that there is ',é, storage Dattery failure ‘ih

e generator of the type of an explosive q;otor with manua.l drive is
j»'used s a power sou.rce. S :

i
.|
,1 _.
[

y-out of the firing cirpuit permite_ conducting

{L‘he electricalla. _
fire '_'singly or-in’volleys: (salvo) a. three-second Antervals..

LD
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The electrical layout of the firing circuit includes the following

. elements: control panel, control qtation, three storage batteries, two
. switching boxes, six forward contact sets, six rear contact seéts, the

contact for limiting fire to the angle of vertical train, an alanm

signal and a portable cable with- plug eonnections.

Control Panel

. 17. This is an apparatus enclosed in a cast ailumin,housing. Within
the Tousing are placed'j one blocking key, consisting of a socket and a

'.'separable blocking key, two two-button switches of the tumbler variety

for a voltage of 50 volts and a current strength up to 5 emps., one button

"~ for & voltage. of 50 volts~and a 4 amp. current, three signal lamps at a

voltage of 36 volts, and one voltage indicator.

Control Station

"18. This station is to effect the automatic switching in of the
glectrical circuit layout for firing in accorddance with the operations
ﬂérformed at the control panel. It is an apparatusimounted in a cast .
silumin housing. Within it are placed: five relays, calculated for

E Acommntation of the electrical ccircuit of direct current with voltage up
T to 32 volts; a polarized relay working oh a tension up to 24 volts;

} : contactor of acceleration on nominal tensioni of 24 volts; a phase
kaelector with twenty-five working bars in each row of the contact field

»?,.,Weight of '.rzm (without dombat 1oadn_ 114'890 kg.g S

(the phase selector has eight insulated contact rows); two fuzes; two

» ", resistances: for 3000 ohms and for 10 ohms., a six-section plate for a |
“tension of 250 volts. !

Baéi£ Date for‘Vehiéle YaAZ-zih - - ; ,

- 19. Vehicle base - 5,300 nm., base, of the rear carriage - 1, 400 mm. ;

" tragk - 2,030 mm.; engle of approach’ - 520 rear 359; load capacity 7
. tons’ 1nmximum speed - 55 km. per hour; meximum climb - 30°; overall weight
~ " of the vehicle - 19,570 kg.; welght on the forward axle - 5,800 kge.; on
- the rear carriage - 13,770 Kg.i winch: hauling power 8 - 12 tons, cable
L length - 55 meters; thickness of cable - 20.5 mm. :

‘,>The'TZM consists of a platform, hydraulic crane, and loading tr&y for "
f-vehicle YaAZ-Zlh..: . ‘ ) ) -

t, i
L‘~' HAES

'withfcombat load 19,&50 kg.

-

J it




SECRET-

Of Special Importance

. LIQUID FUEL ROCKE’I‘ "337"

V. KORSHUN"

Caliber

»Armed weight e ? ' o

Overall length of rocket

Vélocity of rocket on leaving

launcher B . .
S L - ‘,- .

-,Time?fof rodket~to:léave launchér

~ Coefficlent of the atabilizing
moment of the fins o

Effective speed of gas exhaust
o . t' o
--8). Weight‘ of the wa.rhead T

ngght of fuel

[fange errq;7, irectién eqrq;7

12) Weight of the exploeive ma.teria.l of
the warhead N

<
e e

’_eso'mm. o
380 kgs. |
5,585 mm. ]

34 m. per second. ,.

0.34% seconds.

0.02?3.

P

2,034 m.“per_Bééan;

108 kgs.
162 kgs. (161.2 kgs).
up 't° 55 kms9

50 kgs» of’"mm-s'f

990 m. per seconds




LA

2.' A free.liquid fuel.pockef. It has: a high explosive and a high-

- explosive fragmentetion werhead. The fuel used ié;&nixﬁure;to‘;i?
~ the basis of kerosene "IM-130%:; - - g s

C- %2% light.oils frdm-petroleum_pyfolysjis H
- 2’&% kerosene, o e
Cooa h% phenol (or tricresol) o &

The’ la.unching fuels used' 50% dimethyl eniline and 50% triethylaxnine.
. Upon combining with nitric acid this fuel s’ self-igniting.

= ‘The bxidizer used is "AK- 271", It is composed of 7396 nitric acid ,
end 2 "ﬁ nitric oxides. - _ : .

To lower {the "agg?cessive" propert{es of .the oxidizer, an i,nhibitor 1s
. 1ntroduced. (1odine); or fluorine. :

' -3. The rocket is composed of two parts‘, the wa.rhead and rocket portions.
the point of thelr union there is a section which is filled with discs
for raising the rocket b0 -the necessary: welght, that is, the rocket is
built up, to the. necessary weight (plus or minus 0.5 kgsj

The wa.rhead has two fuzes.v the nose fuze is mecha.nical, impact, non-
sa.fety type; and the base fuze - electromechanical. The. body of the

. warhead, is made of steel - "LOKh". The warhead has a screw base.
Loa,ding takea place from the base section by means of' piecemeal 1oading.

The rbcket section includes 8 preasure battery and the engine a.ssembly.
The preséure bat‘t;ery serves to expel the fuel into the combustion chamber.

Che Weight of oxidizer S 105 xgs. type “AK-27-I" 61
Weight of i‘uel S Lo 3607 kgs - ty:pe’"TM 130" kgs.
i.:_},{,Weight of sta.r’cing fuel ’_ C hlikge - tmG-02".i . <

:}.‘-Weight of the powder cba.rge of the  6.3 kgse " L‘
pressure battery R ks N R :

, ;;QThrudt of the engine on the surfac,e_f‘ 4,200.-kgse = . -




st A t SN . (S f . . oo :
ool v,...r. B o . N
: ' i

Pressure in the coxnbustion chaprer

Ratio of oxidizen weight to fuel
weight

Consumption rate of the fuel
'; components

D:Lanmter of the critical section _
of the nozzles

Diameter of the exhsust section
of the nozzles ’ :

Pres re in the te.n'ks'of the er_'zginef:
S ly, . . '

Pressure of the regule,ting va.lves

SR B

;Precfsion of' fuel l_oad.ing

.Designed residue) Of,i‘ue_l,

Minin;um safety fa.ctors'
- for “tank sections

’f.Qr pressure 'ba.tte’ry
e
for +hreaded connections b

for tne engine body

: 'l‘he powder pressure battery consists of:
' jchamber end 2 charges; starting and maini

31‘.1 .atmospheres .
3.65- '

l9.i kgs. per seeo;ld.;
nom.

1+5 + 1.5 e:lmiosﬁheres.

: h’? + O 8 a.tmospheres.

z ‘1%
10 k_gs.. ,f_ '

12.13

1.35°

. 1&;5 ,
T
the body, filters R presshre

The body of the pressure

“battery is made of steel - "25KHGSA". ' The oxidizer tank is made of -
.The

‘steel - :"12Kh5SMA". The thickness of the 'ba.nk wa.lls 1s 0. 85 .

‘:;;5. The combustion cha.mber hag two. we.lls for cooling e.nd consists of
three pa.rts* “the head, the combustion’ chamber proper, and the: nozzles.
: There are -185 oxid.izer ‘.in,jectors a.nd 85 mel injectors.- -

‘;;,thickness of the fuel tank valls 1315 ma.

£
A
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h&mﬁﬁ}ﬁéﬁm;ﬁ A T E N ST T : "Con, CCKPETHO".
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III. Hyckopas pockTupuas ycrTaropxa "2I16"
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Hpenxnsuuvona AR crp0nbdm no H?SGMHHM qoaaM Heynﬁannso~
ummu anxocrnmuu paxowaun (oxapanauu) Tnua nw3p7.
_,Oxa uueer 6 nuuronmx Hame eonsmomux (cTDoOAOB),
' Hyoxonaa yowunonxa annaorca 6amoxonxoﬁ, B. K2YeOoTDC X0A0DoH
- wabry cayxar macey. anucﬁcxoro rpydonoro apromobuas "I A3-214",
_:chaﬂonxa MOXGT 6bn5 ncnonsaonaua o nenexua onuaoquoro '
"orxa WUXU 30RDODOrO . orxn. T N
B'uounaexr nycxonon ycranonxn 2H6 nxonnr rgancnowwxo~aapa-
‘:-xanmas MOUWVHE "TSM -zn7" cMomeponeggﬂ Ho apromacey "FTA3-214",
‘Boexounxoxw cocmonw us 18 paxor, 6 ua Hux ' negonoasrcn ‘ha
. yoranobkae ¥ 12 Ha TaM . . .
vsﬁopynuﬁnmﬁ PRCYET ~ 6 YONNDOK | (ux»muau T3M) »
;Honaqa xeooxoxnmmx nunymbcon TOKD ow ycraaonxu HB& DEKOTY
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'ﬁmu?or onAsSE 0 paxoroﬁ, uepes” ﬂna Gnoxa xonwaxron, aakponxenamm
- 'HO} HONMGRDIAOUMX. 'n;_ L ‘
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e nnxor nnn“annammux,
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- ﬁonopornmﬁ Moxanuau," 1 U Tt AL

ﬁ muoxbnoc/~cnocodnoxue,

oaoxrpoodopyncnnnno,

GaoxnpOLoqnmo ) ncnouorewcnsnme ycwpoﬁewna.

Ocaonnme Thxruxo-JGXHuvecxno nannswﬂ'
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ORMA ONGTa, | ' - J

QOﬁumb Ha uowopoﬁ NOHTH; ymro& Gnoxu.xonou c HOODADNLOIUMU
nms mocwu SEKOT, ’ : '

'noaco ¢opuu, xauammaqhuacws cnxacxa

Yroxa ropnaonmanbnoro-uanonoxun +10 )

. L0 .
_Cxopoers nopruxanaaoro HODOAGHUA TULE onpunonou... 1" /cox,
Ckropooers nopmnxcnsnoro HGDPAOHMH pyquu npunonou..7 /huu.

ycunue Ho MAXODYKQ pyuuoro npunona

n0pwuxcnsnoro HODOROHUS . :-. v 5-15 KP HE 1 YONODOKE,

o i

Youneune Ha MOXODUKO ropuaonreabxoro Hanononns... 4 xkre

Bvoux non oMa- xgqanuaﬁoa qaoru aa nonHmM : S
yron ‘nox ' oma ‘65 A R IR R . e .'.w60 COBKe

Manouuaxanoo ycuuuo ua ﬁyxoarxo AOTKA n;n o
noobmuo A/&KQTH; I L U S .o_-. e o o o 15 kr,
anm aapxxauun yomuncnxu - ‘ '

: a) nopxxoro na CTDOan I 1

6) HKXHOT’O -""'— :'—"“-*' O .'. : .o‘o . o‘ . 9

i

CnocoG ropnaoumwponrxuﬂ yoraxonxu vesss O TOMOMBIO DUH= g ;-

TODLIX ZOMKDATOD,

Bvoua novoxoxa ua noxonxore n Goenoo noaoxdnno... 5 muH,

rasapurxuo AGHHEIO Yoranonxu . Iﬂ o i '
;; ':. a) nxuna D noxonnou nonomenun ' .3; a . +-9,65 ¥OTD,
o 6) biicora BT :.3;..~. vy 3,8 NOTTO.
g D) mupnna _ é' -_,q- a;,: e .’. . ;‘2,7:uorpa.»

16.f Beo nycuoaon yorauonnn B noxonxou nonoxounn

° moo'rbb MUTGM“ o @ o u:o_ LN AR 4 . [ ] _- 19.100 RP.»
‘Boo aprunnovnﬁcxon uacru ¢ . .;,’.;, e e 4,900 xr,

.

Haxor Hanﬂaanam Mx.

t . P .
; S

ernxaaxavox ang IDUMCHIS 3&koram HOQDOHawaxsnoro ROmpeD~

chonoﬁ naxora snnnorcs xoncrpyxunn, coowonmax u3. cnanaon S

noopoxornou nnyx noauan¢ouaﬁxon,




V'Ha sepxueu noAca mepmu paononomenm uan¢5n npu oMoy xoropﬂx "

xauammaxca qacrb cngsLpaeTed o WTOKAMK CUNOBBIX TUAKKAPOB:
L7 MexaHMaMa ncpruxanbnoro uasoneﬂua.-“
‘Ha xaqammekoa yaoH MOHTHDPYOTCA crouopqme ycrpoﬁcwaa

'“i'~ nﬂ# paKeT; xponmwoﬁnm LAA YOTRHOBKY- NepeLHUX ¥ 3amnnx

kpen:gzux no- noxonxomy kataoneitea yaeru, _

“'K ?epuenmm ILIGCKOCTAM DPANOK ¢epuu npnsapunamrcn necawb
nap Gnoxoa. Kaxnmﬁ dnox cocrout na Tpex. xonen c xpoamwoﬁ—
naun nas KDOIIGHUS - ﬂaupasnammnx. Bioku pacnonaramrcn B
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