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25X1
INTRODUGTION
1. Toward the begihning of February 1950, thq‘damm'emneegﬂ at Ostashkov
25X1 had completed work on the supplenentary rhasés of Project R-1l r—_—'i_l
‘ } In the period following immediately upon the submisslon
25X1 of these reports to the Soviets, the various sections on Gorodomlya Island
seenmed to have occupied themsélves with unrelated and individual tasks, such
25X1 as the compilation and sorting of reference data and computations which had
been ebtained in the course of their work on the R-10 | . |
25X1 | Oaly the radio section which had been unaffected by
Projest R-1l continued with its experimental work.
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2. During September 1950, a requireiz‘xeh_t was received by the German
’ group on the Island for the design of an antiaircraft missile with
g8 outeff date of 1 April 1951. After several preliminary drafts

25X1 were mede, the project received the code number “113" and,
socording to standard procedure, weg prefixed by a letter [:;::::::::]
25X1 | |"R*. /For convenience.throughou

this report, the project will be amsumed as the R-113 project and
referred to as much, :

3. fhe requirement received called for a surface-to-air missile based
on the prinoiples of tho Germsn World War 1II ‘Wasserfall . It wutbto
have an effective conic area between the sngles of eievation of 30
and 90  and an effective range frou five kilometers to 30 kilo-
meters in altitude. For the first five kilometers the missile would
be ineffective because of lack of speed and control during initial
acceleration.

4. Tprevious assignments the Soviets had extendsd to the German :
engineers complete freedom in pursuing the design etudies, Once the
specifications had been outlined by the Soviets, the Germons were
permitted to explore numerous avenues and ultimately select the one
design considered most suitable towards satisfying the given.
requirements, However, in the R-1l1l3 project, the Boviets devigted
from this prectice and strioctly ciroumscribed the work of the
Gorman speoialists., Thus, it was speocified that the R-113 miaswile
was to be based on the principles of the German World War II - -
£a1l' . Purther, the motor of the '!;gggf%gLL* was to be ubtiliséd

n the new design without any changes, although,as will be seen
v later, the German design actually utiliced a slightly higher thrust
! rating. In addition, initial German deliberations in the use of &
gimballed motor, similar to the one designed for the R-14, ware
souhtermanded quickly dy the Soviets, who insisted on the use of
an inflexible motor.

5. At the time that the new assignment was issued, the Boviets placed
© st the disposal of the German engineers drawings and reference dats
of the ' W o This information 4id not constitute the original

Geraan eo:qun ons but rather reconstruotions that had been prnz:rod
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earlier major projects, the main burden of the work was ocrriia on
by the small core of German specialists representing the creative and
theoretically versed element on the Island.

The information that follows represents [the £inal
design of the R-113 misaile as submitted to the Boviets. As in the
case of the R-10 and R-14 projects, this also was entirely s “paper

project” with the final product being a report consisting of drawings

bl

add computations. .Ultirsta dispostion of this report in.not‘knowg <2
3 ;;"u [

The following is a tabulstion of the significant physical charactefistios
of the R-113 missile | s

" dotion radius - gee sketoh.

5km
Immoh g Site

"

‘ Remote control was by means of radio. l‘irult was tb be regulated

80 as to maintain s oconstant dynamio air pressure.
Dimensions - see sketohes, pages 17-28, - Ny O
Thrust - mazimum thrust = 8,500 kg After a given flying portad,

the thrust v’q‘.s to gradually decrease to approximately 3,000 kg,
,Ehll'_cighﬁ distridbution was as followss ‘
Warhead, A(.ﬂ.‘t‘hon't: explosives) 40 kg,
Gas sphere and pressure reducing valve 100 kg.
- Containgrs with panel and foil joints © 320 kg,
2ail with formers o e 0 kg
Adpfoil 5 ke
Gontrols, rudder and rudder ring 78 kg,
Motor, thrust Zrame and lines - 200 kg. .
Rudder machines and pressure gas ring 40 kg,
Gontrols = t Co ' .
Voight eupty o | 980 kg,
Bxplosives . " 500 kg.
~ Explosives and weight empty . . 1,480 kg.
Pressure gas (X ;'u sphere . 65 kg.
Pressure gas l2 in gas ri 9 kg. '
Tonka (7"- pr‘::lntol’y 0.8 : 426 kg, .
Nitrie uoid;fjf approximstely }-.51) 21080 kga - o
Propellants ' _ S 2,320 kg | \,
Launching weight ‘ . 3,800 kg, ‘ ‘
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The pressurizing was as follows:

Pressure gas
Pressure in the sphere
Volume of sphere
Original pressure in the container
(to be constant during the early part Pé' = 35 kg/oem2
of powered flight) :
Final pressure in the containers 2
(afte: sphere becomes exhgusted the by = (approx) 14 kg/on
gas should expand in the containers) 4
Expansion exponent n = (approxg 1.25
Safuty factor of the sphere 7 = (approx) 1.8 IR
. a 11]];

Safe-load factor in relation %o lagunching weight » n = 4
This corresponds to a total life A =« 4,36800 = 15,200 kg.
Safe-load factor im relation to cut-off weight w n m approx.) 10

4'_,’sz

= 200 kg/cm2
1003261[(

Thehsafe-load factor and 1ift wus as Ffollowss

. DESCRIPTION
General

25X1

15,

25X1 .

- 25X1
25X1
25X1

The first drawing (see page 17) is & layout in three views of the
R-113 miseile designed by the Uermans. Az can be seen from this .
drawing, the missile wac to be m cigar-shaped body powersd by a single
rooket motor. t wae to consist of a warhead, central section, and
tail section Jeach of which shall_be disoussed in detail in the
following mestions of this report/. The caentral seotion wam to

support two airfoils vhile the tail seotion was to support three fins
anngontrol surfaces.

| the dimensions are ot as
ad0uTate as thoSe regarding the R-14 [

longitudinal dimensions may be subject to an
error of plua or miaus five per cent, mhy largest erroys are oonfined
to the warhead, where the error may easlly excesd the percentage asigned
to the over-all drawing. The diameter of the aissile and the angles
of leading and trailing edge of the airfoils are exact, The span of

" the airfoil was not sualler thaxn that shown here but may possibly be

25X1

16.

&8 nuch as five percent greater. The position of the eirfoeil isg n
exaot, but is relatively correct.
the grouping of the fins was as shown on page 17, But stated that
the possibdility existed that the vertical fim mighy have projected

upvard rather than downwazrd, Over-all the proportions of the somponents
and their relation to each other should be regarded as generally eoracot.?

Although the requirements set up by tho Boviets called for a surface-
to-air missile based on the principles of the Wasserfall y 4% ocan be
seon that very little similiarity existed between the Vassorfall

and the R-113 in design. 4s stated previously,the motor was left ine-
taot with only the operating pressure and oconsequently the thrust
inoreased so as to improve the perforaance during the initial phase of
flight. The pressure sphere also remsined the saxe in spite of the

. many disputes thet arose regarding it and the many proposals that were
’lucgiltog a8 an improvement. :
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17. The many changes that occurred were based mainly on the desires of the
: aerodyhamics and statics sections. The aerodynamica section dis-

spproved of the Wgsserfall particularly in regard to flight atability.
This section wanted to sttack the stebility problem anew and ,thus,changed
the shape of the missile. The statics section felt that the strength,
weight,and rigidity of the Wasserfall were not in proper relation
to each other and so a design was produced that was to represent a
simple, light, and more rigid missile.

~.

18. Perhaps many of the changes that occurred were more a result of adminis-
tration poliey than & result of tachnical inspiration. In view of
the 1ittle time available for the projeot, it would have been diffioult
to work with the old structure which was relatively complex and incor-
porated many components.

19. The most pronounced differencs in the R-113 missile was its flight
characteristics. The R-113 missile was to perform more as an airplane
in which turne were to be coordinated. This was to be achieved by
discarding the quadruple airfoils of the Wasserfall and usinga
double airfoil. One of the main reasons for this ohange was & matter
of weight saving. A second reason offered in support of this modification
was the advantage gained in fuel extraction. The extraction of fuel
a8 in the Wasserfall ; whereby a moveable nozzle was necessary, had
caused a great deal of aifficulty. It was expected that these diffioculties
could be overcome if the missile banked into a turn. This decision was
strengthened by the control section which maintained in the early stages
of the R-113 projeet that such a modification would not oause any
added diffioulties from the standpoint of control. However, it was
later found that the ocontrol seotion had bdeen overly optimiatic and
that difficulties in control 4id arise., Navertheloss, the design was
adhered to. -

N‘K‘ZO. From the structural point of view, the design as showa was an attenmpt

to make the body as compact as fessible and to limit as far nl_pollibli
any unnecessary and unexploitable spuces.

21, After innumerable drafts, some of whioh called for completely different

shapes, contours, etc.,, the design shown on the sketch on page 17.

was ssleoted, The airfoil was one of short span and large root ohord,
Btadilisation of the missile wag to be maintained by three fins and
rudders looated rudtulli at 120° intervals., 4 great deal of effort
was placed on the relationships of the airfoils, fins, and center of
gravity shift so as to produce g:epnr stability during the entire
flight. 3Bach was arranged so that distance between center of gravivy

location and center of pressure looation throughout flight would de
relatively oonstant and would be of suoh nagnitude that stability would
coour and yet not over-stress the missile. This prinoiple is bYest
illustrated in the following diagrams ‘

Front

¢a
o el 1Iad

Fugl Cut Off

SECRET

¢

Approved For Release 2005/06/07 : ‘CIA-RDP80-00810A001600390007-5



Approved For Release 2005/06/07 : CIA-RDP80-00810A001600390007-5
' ' 25X1

SECRET
B

22. During the extraction of fuel in powered flight, the center of gravity

'+ . would move rearward along the axis of the missile until the point
would be reached where the weight of the warhead would cause the center
of gravity to travel forward again. During the initial part of the
flight, the center of.pressure would be located relatively far back .
on the missile. As flight speed increased the center of pressure wounld
gove forward on the miseile. At propellant cwt off, the speed would
drop, and the center of pressure would move away from the center of
gravity.’ However, this would gemerally ocour at less demse atmospheres
when loads were relatively small, or the missile had spent itself.
The concentrated effort placed on ths adherence of this principle
wag reason 1o believe that the extrems difficulties of flight control
and of excessive foroes sould be eliminated in this miesile. .

Nose Section
23, f!ha only repréduotion of the nose section | |

was that shown on page 17 and the connection of the nose
section and central seotion shown on page 21,

25X1
25X1 [The nose oonsisted of a conio shaped body made of plywood.

25X1 [ & warhsad weight of approximately 500 kg.

25X1 oould be carried while satisfying the required renge and altitude.

. The use of plywood provided en exocellent heat insulation for the exe
plosive .and also kept the weight to o minimum. Plywood also eliminated

25X1 the undesirable expansion problems associated with steel,. Shrspnel
25X1 ofeot was not considered, and apparently the destruotion was %0 bde
' through conoussion. Disoussions were held on the possidle use of

25X1 ingendiaries, but this sotually had no effect on design sinse the
v over=all weight would not be affected.

As oan be seen (see pags 17), a space wap provided in the apex of
the nose section, |
it was possibly to house a measuring device which permitied

8 nissile %o maintain either a constan

25, The connection in view A of the fourth sketoh (see page 21)  shows
the method of attaohing the wooden warhead to the metal central seotien,
The plyvood wall (28) was reiaforced by means of s wooden ring (12)
glued to the wall, This ring had the dual purposs of serving as a
former and also of providing sufficient strength so that the forees

oould be transaitted through sorews.

26. To prevent excessive forces resulting from the expansion of the
union ring (32) while heated in flight, the design provided for
interai ttent slote in the ring (32). These slots cannot be seen in
the drawing. '

27, lzpori-onto esonduoted on sauple unions of this type showed that failure o
© Wap more liable to osour in the sorew head than the rest of the union, N
suORDY ‘ !
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28. Three sketches (see pages 19, 20, and 21) show ocross sectional and
detailed views of the ceniral section and airfoils;, and the method of
attachment of the two. zibfer to appropriate legend for identification
of parte and material selection of the respective parts

29, The pressyre sphere (3) was to contain N at an initial pressure of
200 kg/om” and was to bs located in the forward part of the central
section. The design called for a heat treatable steel formed as two
half spheres with greater edge thickness for ease in welding. Since
the pressure agphere of the VWasserfall had been the cause of many
failures in the past; an added gafety factor was provided in its
design., While the safety faotor of the over-all missile was set at

- 1.5, the safety faotor used in the design of this pressure sphere
wag 1.8, OQare waes slsc taken to prevent interruptions in the surface
other than a single orifice for extraction and filling.

30. The rings (32) and (33) were to be welded to the sphsre first, and then

the assembly heat treatgd to the point where the sphere material had
a strength of 120 kg/mm“. By this method, further welding of the

) assenbly to the reest of the central section could be ascomplished

i without fear of endangering the sphere. The rings (33) were to be
of such material that the Q-ut treating process would provide a
strength of €0 to 70 kg/mm“ and not permit the material to becoms

. brittle so that further welding ocould be sccomplished,

31. The remainder of the central section was to consist of a sieel
oylinder separated into two fuel cells by the steel partition (4).

The forward cell was to ocont n t

;25X1 | contein nitrie acid.
" 25X1

32, Although the fuel oontainer was to be a single wall structure, the

" aencepts in the utilisation of internsl pressurs for support was

" + different from that used in the R=10 design. In the R«l0 and slso the

' Rel4 design, the internsl pressure served as s principle means of
‘supporting the thin wall s truoture against oompressive stresaes, Ia
the R=11% missile, whers the maximum interasl pressuze was 0 be 39
atmospheres, the internal pressure would be many timss grester than
would de :cguirod to prevent buskling and to provide statis atadbility.
Phus, the high internal pressure became the lone deternirant in the
seleotion of a relatively heavy steesl wall of 2.7% millineter thiokness.
The result tensile siresses in the wall resulting from the internal

" pressure would be of such magnituda that they would offset the coapressive
forees that would ariss cut of bending. Sinse the wall dizensions were
-compelled to be large, continucus formers could be dispensed with

" dntirely as o preventive against foroes azising in missile transportation
and transverse forces arising from the alrfoils, BSegment formers (14
then would be necessary only for the introdustion of the sirfoil transe

verse forces., '
' 1 ]

o SECRET
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The partition (4) separating the two fuels would be subject to minor
gtress since the pressure within the two cells would be approximately
the same, "Howéver, the partition wae to be relatively thiok, two
millimetere, for reasons of safety. It was felt thet the steel
would be subject to corrosion from the nitric acid. A great deal of
thought went into the problem of protecting the steel container, when
fiflally the Soviets informed the Germans that they had a finish

that was relatively safe against nitric acid. The Germans were told
that we could take this into consideration in the design, but no further
details were furnighed ooncerning this protective finish. It was con-
templated that the finish would be applied to all wooden surfaces also
for protection against splash.

The gas pressure lines (7) and (8) were arranged so that the outlet
would be in the upyer forward part of the fuel cells where entering
pressuré gas would not mix with the respective fuels. Since the missile
wae to perform coordinated turns and fly at a reasonable ultitude,

this portion of the cells would be free of fuel at all times. Bimilarly;
the fuel extraction lines were looated in the lower rear part of their
respective cells so that a minimum of residual fuel would remain in’

the tank whether the missile was in verticel flight or in the process
of maneuvering. This locating of the extraction finon and pressure
lines along with the determined flight altitude solved one of the

Jproblems encountered in the Wasserfall missile configuration.

Additional changes that were made were to improve the operating
characterigtics and to reduce the over-all weight, and had to do with
the method of preseurizing the fuel containers. In this missile the -
feed pressure within the fuel containers was to be maintained at

. .35 atmospheres during the initiel part of the powered flight., At some
‘point during the early part of the power flight, propellant feed

pressure was to be reduced until the pressurizing gas within the sphere
was practically exhausted and the gas within the fuel oon%ainorla
expended. . The minimum pressure was to be approximately 14 kg/em®.
This can be shown diagrammatioally as followms

[

g
‘#‘ f"‘gbé”"‘

e

W

¥ T
’ ' me

"It was believed that the advantage of this l&ltln would permit the

missile to reach its full velecoity quickly and thereafter avoid une
desiradble soceleratiohs. It also permitted a saving in the weight of
the precsure sphere sinoe the gas quantity and maxisum gas pressure

would be apprecisdly deoreased,
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37. The airfoil and methed of attachment is shown (mee pages 19, 20, -,
- amd 21) and represents the design submitted te the Soviets
-a}, the completion 6f the R-113 project. The form was the result
of & compromise between the usual aerodynamic and structural oonw

siderations of span, thickness, load carrying ocapaeity,and weight,.

38, A majer consideration in the design was to produce an nirfoil with
: relatively little deflection end cne with no twist., To achieve this,
it was found that & surface must be selected with a large load
carrying capacity, and that the loads muei be transmitted into the
céntral section at many peints. Such a design would be extremely
heavy ualess a material of low specific weight wers ohosen. &
comparative study between various materials, partioularly wood and
steel, was madej wood was found to be the most advantageous, Using
plyvood would produce an airfoil with half the weight of steel and
_would permit much simpler censtructions In additienm, steel would
not only produce many thermal problems, but, unless s greater aunber
. of spars wers provided s series of waves would form in & thin sheet
steel surface between the spars. Sinoe an satisiroraft miseile would
operate in essentially denser atmospheres, the heat generated would
be of such magnitude thata light metal design had to be rejected.

‘39, Therefors, the airfeil selected was to be triangular shaped and wap

" te be made of wood throughout. The skin or surface (20) was to be
plywooed of 10 millimeter thiokness veinforoed at the root on the
outer and imner surface,(18) and (22). Beven wooden spars (17)
glned to the skin were provided to help carry the load and were
sletted (26) so as to receive the lugs (21) welded logitudinal to
the cendral section surface. 4 slot (27) was to be maohined inte
thotomdl of the upper and lover surface adjscent to the central

. sestion, : '

40, Twe oantilevered steel plates (24) running the length of the air«
" foil reob ohord were to be welded lamgitudinally aleng the surface
of the centrel seotiea. On attachment of the wing %e the ounisul
seotion, the twe plates were te be fitted inte the grooves (27
maohined in the aizfeil suzface., The metal sorews 23) leosted at
intervals along the Toet of the airfoil were to be provided as &
nesnis of fastening. .

. 41+ Direotly opposite to the plates (24) and welded t¢ the inwide of
' the centzal seotion wall were s nezies of plates 516). These in
turn were welded %o the oress beams (13) and the fermez segments (14),

'42, The deign permitted the transmission of ferces frem the wing to the
' ogqntral secvion te take place in the fellowing manner. Approxinmately
nal? of the .wing lead was o be oarried by the airfeil surface and
trensmitted tq the plates (243 and the extension plates (16). The
renaining load was %o be ocarried by the spars (17) sad transferred
4q the lugs (21) welded te the oentral section surface. !z prevent | .
1e0al cencentration of loads and the qentral section, the Zormer Al :

segnents (14) were to distridute the leads over the ceniral seotien } .

surface, i
" sROREY
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Although the wooden airfoil would be half the weight of a steel airfoil,
calculations showed that the deflections would be greater. The absolute
deflections in themselves would be small and could be disregarded.
However, the differential deflections resuliing from the variation of
load along the ¢hord spans would cause twist. To oomp.naato for this
the beams (15) were individually dimensionalized so that each bean

-would permit a uniform deflection and maintain a aymuotrical airfoil

section along the span.

To prove the foasibility of such a design, a .6 scale model of the
uirfqil was built and tested structurally at Ostashkov during April

and, !hy 1950. 'the model of the central section could not be constructed
'ﬂnnuﬁhu

7@ lack of equipment, but a dummy attachment was provided.
The tests proved that the wooden airfoil was capable of carrying the
designed loads. In fact, the test equipment broke down several times
when the static loading on the model wing exceeded the design load
by three. 7The probable safety factor of three, rather than 1.5,
artived at resmltied fmom.the:wse of relatively low sirength values for
plywood given to us by the Soviets. It waes found that these values
already had contained a safety factor.

!hq tests slso showed that the deflections of the model were somewhat

-smaller than the caloulations had led us Germans to expect. In addition,

$he . uniform ohordwise deflections, which the dosign provided for,
were borne out by the tests.

‘\ b

~Tho dnlign loads assigned to the over-all missile were four itimes

that of the total launching weight. This meant that the total load -

i " the missile would be subjected to was in the order of 15 tons. The

.

48.

airfoil was to support 60 perwésnd of the total load so that the wing

‘would be required to support nine tons. Since the missile was to.

opsrate at s constant dynamic pressure, the safe load faotor at
propellant cutmoff inoreased to 10.

 Modified Airfoil snd Atteobment

Although the original airfoil and attachment fulfilled the require-

“ments struoturally, it presented many construction problems. The

welding of the long longitudinal plates (24) externally to the central
section and the plates f16 ) internally would prove %o be extremely
diffioult if not impossible. This was borane out especially in the
eonstruction of the .6 static test model. The great welding diffioulties
of this design led 1o oconsiderable critioism on the part of the Soviets
and 50 a new design was attenpted. This new or modified design became

s post project to the R=113 project and lasted from four to six weeks. .
It dealt only with the airfoil and airfolil attachment to the central
section,

During the course of construction lnd testing the old model airfoil,
the Germans beoame familiar with a glue that made a new design feasidle
utiliging wood to steel glued joints. Before prooceeding with the new
doutgn. a little information regarding this glue seems worthy of
mention,

SEORET
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While working oi the old model, the Germans requested from the Soviet
administration a wood glue but received in its place a metal glue
which the Soviets praised highly. A few experiments with the glue
showed it to be very reliable if hardened properly, dbut comple te
success in its use did not seem to be possible especially over large
surfaces, Aftér the tests, data concerning the use of the glue was
received from a plgst in Moscow. It was a "Warmlein" glue which had
to°bé heated to 100° C. The instructions showed that it was to be

used primarily for steel to steel joints. S8ince the instructions
contained all the recessary qualities of the glue, including its atrength
values, it did not appear necessary to make additional testis. Althoug]
the actual properties of a wood to steel joint were not known, this klue
was utilized in the design of the new airfoil to eliminate the welding
diffioculties of the old design. . :

The fifthdrawing (see page 23) shows a oross sectional view and

~ details of the modified airfoil and its attachment.. The airfoil was

to consist, as 4id the old, of a plywood skin 10 millimeters thick.
The spars (3) were not to be of wood but rather of a high grade light
metal. To assure a satisfactory glued joint between the skin and spars,

a thin wood veneer strip (12) wae to be glued first to the spars under

& high temperature. Following this, a normal wood to wood glued con-
nection was to be used between the veneer and the upper and lower
surface skin. The metal spars were to consist of a flange at their
extremity which would permit introduction of & sorew (8) at the upper
and lower surface. The sorews (8) were to be threaded into beams (4)
protruding from within the central section. The beams (4) were to be
welded at the points of contact with the skin (10) of the central
geotion so that a leakproof seal between (4) and (10) would be obtained.
This system would also hold welding to the surface skin (10) to a -
ninimum. '

Bscause of small unnynmct;ioal forces that could possibly arise on
the centrel section surface, thin pipes were welded between the upper
atd lower beams for reinforcement. The absorption of the main trans-
verse foroes took & somewhat different ocourse than in the old wing.

"In this design the entire load was to be transmitted by the spare (3)

%0 the beans (4) by way of the sorews (8). In order %o prevent
¢xdesdive lodal strains on the central section skin at the various
points where the foroes would enter, former segnenis (5) were provided
tng were to be attached by means of spot welds (11) to the pipe beams
4) &8 well a# the ocentral seotion skia (10). (See views E-F on page 23.)
The spot welding would oause hardly any distortion

and, thnro#oéo. no diffioculties worthy of mentien. .

This solution meant that the welding difficulties of the original
design would be eliminated and further, the advantages of the original
dedign woyld be retained essentially. ‘

" To provide an asrodynamically olean joint between the airfoil and

céxtral ssction, & wooden trisngular fairing (6) was to be glued to the
upper and lower sirfoil skin., The fairing was to be appropriately
formed and the holes, looated over the bolts, were to be filled with
sothe kind of putty %o prevent asrodynamio interference.

SDORET
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tudinal expansion,/ Because of the internal fuel pressure and the heat
genersteéd ih flight, the central section would expand logitudinally-
at a much gréater rate than the wooden asirfoil., 8Should the screwed
connections between the central section and the airfoil spars be
sbsolutely inflexible, a considerable expansion force would then arise

which would be diffioult to controls To prevent this, the design

provided for the central airfoil epar only to be connected rigidly to
the central beam. The gther spar connections were such that flexibili?y
would be possible along the missile's longitudinal axis, The design

~ Galled for the bored holes for the connection bolt (8) %o be oblong

rather than concentric. To prevent the spar flange from bearing
directly on the protruding beam, when the bolt (9) was tightavod,
e bushing (9) was provided with s length approximately .10 mm'longer
than the thickness of the spar flange. Thus, it would be possidle for
the beams and bolts to move longitudinally relative to the airfoil.

Igil Assembly :
55. One of the sketohes (see page 25)  shows a layout of the tail assembly,

apd others (see pages 26 and 27) . . show the supporting details. ‘
é;holattached legend identifies the various components and indicates

' he materials selected :

56.. Again after many comparative studies, plywood was selected for the sur-

f£aos skin or casing of the tail cone. The wall dimensions or thickness
selected for the surface was relatively large, so that the longitudinal
and transverse forces, bending moments, and outer pressures oould be
sbsorbed without the use of a number of formers and stiffemers. This

. was partioularly desiradle, since the tail cone was to be congested

5T,

58,

and normal formers would oooupy a great deal of the needed space. The
use of an extremely thiock wall actually did make it possidle to oon-

f£ine the number of formers to one additional light former (7) other

than those required for conneotion to the central seotion, motor mount,

- and introduotion of oentrol forces.

Detail A, (see page 27)  shows the conneotion of the plywood casing
(6) to the steel central seotion (4). The design called for a
reinforoement ring (5) whioh was to have a dual task. PFirst, the ring
would have to provide the material necessary so that the conneaction

to the ocentral section could be made by the use of a smaller number
and stronger sorews. Second, it would have to serve as & terminal
former to bsorb the foroes imposed as a result of external pressure.
The slots (40) in the central seption wall were provided to allow for
the difference in expansion between the iwo sections. A series of
tests were made on a oonneotion of this type to guarantee the strength
of ‘the design.

Imthe ares between the reinforoement ring (5) and the former (7),

s nulber of access panels were needed. 25@.-- anels are not shown
since | They 4id not present
sy design or strustural-problems since it waa possidle to provide
suffioient strength dy reinforoing the ocutouts and sorewing the cover

~ Plates firmly to the plywood.
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The longitudinel forces that would arise out of the motor thrust,

and the lateral force that would arise out of the lateral acceleration
had to be conteéended with in the design of the motor mount. It was
felt that the deslgn shown in Detail B, (on page 27) would provide
a means of uniformly distributing these forces to the tail cone.

The longitudinal forse resulting from the motor thrust would resolve
iteelf into two components; one, perpendicular to the axie of the
motor, and the other, in the dirsction of fthe coniz shapad thrust.
frame (9). The frame (9) should he subjected %o only tensile forces,
and could, therefore, be of very thin construction. Nermally, a
thickness of 0.8 um. would suffice except for the faut that large
“cutouts must be made (o allow for the passsge of fuel lines., Thus,
i% became necessary to select & moberial thickness of 1.2 mm. :

The tensile forces in the frame (%) would have t¢ be transmitted Vo

the tell ocasing. These foroes, along with additional bending moments,
would produce rather large circular compressive forces on the cesing.
To support this the former (10) was provided, which had the additional
task of esoting am a normal former for absorption of external pressures.

The former (10) also would become functional in the mounting of the

fins.
The ring former (27) is discussed in the desoription of the controls.
In summation, the tail cons design conwisted of vesentlally a conlc

shaped ocasing and s few simple formors and the design provided for
unifors oirounferential distribution of mntor foroes. -

Fin end Rudder

64.

6.

66,

The design of the fin and rudder (shown on pages 25, 26, and 27)
represented a comprowise in regard to the use of wood and stveel,

" 4 more . practiosl molution was no doudt possidle, dut the relatively

short time aveilable for development made it naocemsary to disoontinue
further work. -

4 structural design for the fin similar to the design used for the
central weotion airfoil was not feasidle, wvinee a thiok fin would
result with a series of formers requiring space for attachment

not evailable, Therefore, the ideal design, that is; one in whioh
forces could be transmitted at the point of inception, had %o be for-
saken in favoy of one in whioh the foroes vould be collected and then
sransmitted, This led to a design utiliping the main spar (21)

whioh would be ocapable of abaorbing the bending moments, transverse

foroes, and torsional foroes imposed on the fin and transaititing these
forces to the tail ring former (27) in the tail ocone,

The front portions of the fin ituelf was Lo consint of s plywood

skin (28) and the ribe (12) and (13), DThe ribs ware to be oconnected
to the plywood auxiliazy spar (14) dy means of small corner posts.
Poroes on the forward £in were to be depositod on the tall cone skin
at the root and on the shield (15) on the fin tip. In addition, the
forces that oolleot on the auxiliary rpar (14) would be transmitted
to the tril cons ekin and the shield, The shield in turn would transe
mit forous to the main apar. '

SECRET
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For reasons of space Baving and rigidity, it was necessary to call
for stésl ii the rear portion of .the fin, For aerodynamic reasons it
was necessary to locate the rudder (3) at the tip of the fin. In
order to tranemit the great forces imposed on the rudder by way
of the rudder shaft (20) it was necessary to select material with a
high elastic modulus for the shaft.

It was also desirable to select a large ghaft diameter for structural
reasons, but a small diameter for aerodynamic reasons. 48 a compronise
to the above, it was decided that the shaft diameter should be the
thickness of the fin minus the thickness of a thin steel skin, and
‘that the shaft diameter would determine the fin thiokness. The use

of wood in the rear portion of the fin would have demanded a pro-
hibitively thick fin., The 1.2 mm. steel skin selected was to be
supported by the ribs (18) and the main spar (21). The skin was to

be connectéd to the spar by means of spot welds. In order to prevent
the loss of space for the rudder shaft, the ribs were to be non-
continuous. The ribs were to be attached to the rear auxiliary spar
&19;, whioh would collect the forces and transmit them to the bracket
25) and the shield (15). This all resulted in a fin with six per cent

thickness at the root and an eight per cent thickness at the tip.

The comparatively small dimensions of the rudder and the relatively
great forces that would act on it made a design calling for internal

and external parts seem impracticable. It was felt that the best

design would bde one utilising a solid plywood structure and a solid

steel oblong shaft placed within it. The two parts were to be atiached
by means of a metal glue. In the pure~wood design, rigidity diffioulties
weres encountered in the bass of the_rudder. For this reason a metal

vase plete (33). /shown in views G+E/ wae provided. It was to serve

a8 & seal for the base of the rudder and, above all, was to transmit

the torsional moments from the rudder to the rudder shaft (20).

The rudder ahield (15) was provided for in design for asrodynamic as
well as struotursl reasons. The shield was to prevent a gap between
the fin and rudder whioh would give rise %o unpredictadle foroces

and rudder interference. Structurally it was to be used to assist

in the transmission of forces. :

The rudder shaft (16) was to be welded directly to the shaft (20) with
the base plate (33) providing a means of transmitting rudder torsional
moments. The shaft {20) was to be mounted in the roller bearing (17)
at the top and in the roller bearing (22) at the bottom. The upper
shaft bearing (17) was to be mounted in the flange (37), which was

to be welded to the main spar (21)s The lower rudder shaft bearing

"(22) was ‘to be mounted in the bracket (25), which was to be welded

direotly to the tail ring former (27)., The Jet vane (24) was to be
attaohed to the lower end of the rudder shaft and the whole arrange-
nent sotuated by means of the rudder lever (23), It was believed that
this type of rudder suspension would be extremely rigid and provide s
satisfactory means of sttachment. '

Method of Tail Assenmbly

12,

Should the tail unit be constructed, it would have to be assembled in
s manner similar to that briefly desoribed in the following. The tail
oone (}) and the forward portion of the fin (2) would constitute one

SDORET
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‘structural unit. The tail ring former (27), main spar (21), and a

flange. (37) would constitute a second structural unit. The motor

(8) would become s provisional part of the second unit by connécting
the motor to the tail ring former. The two units would then be brought
together and the motor profile ring (41) would be brought into contaot
with the support ring (42). The ring former would be attached to the
tail oone casing by means of screws and the rear portion of the fin
would be screwed to the forward portion of the fin. The rudder shield
(15) would be lowered to the assembled structure and screwed to the fin
and mounting flange. After having completed the above assembly, the
rudder together with the rudder shaft (20) would finally bYe inserted
from the top into its proper position and the jet vanes and rudder
lever attached to the rudder shafdt.

MOTOR AND FUBL SYSTEM

?3, No information is submitted regarding the motor and fuel system.

5 25X1

] they are essentially the same as used in the

Wascerfall with the few exceptions already discussed
o5xq SOECLUSION
| || | |a polioy deocision
25X1 on the part of the Soviets called for the gradual phasing out of the
German-projeots by Ootober 1949. | | for example,[ |
25X1 _ the senseless acoslerations of the R-14 project was the direct result
of this program. | a possible cause for this
25X1 - Soviet polioy was the decision to return the German engineers, and aleo
the fear that the Germans may obtain an insight into the Soviet missile
25X1 progran which would be detrimental to the security of the Soviets.
25X 1 At any rate, | |consonant with this Soviet poliocy
the Gernan enginsers at Ostashkov were no longer to be enrolled iz
25X1 sensitive programs after October 1949.
25X1 | Ithil apparent contradiotion, that is, the phase-
out of Jerman engineers from sensitive projects and the assignment
of the R-113% project to the German specialists on Olttlhkcf,f%::::::::]
25X1 the following two explanations. By the time the supplementary
work was completed on the R<14 (Pebruary 1950), the Boviet hierarchy
may have decided that the Germans were to remain for another twe
25X1 years in the USSR, Xnowing this, the individual research institutes
may have deoided to utilise the Germans to fulfill requirements that
were still outstanding, That is, the institutes may have in faot
violated the existing regulations of seourity by permitting the Germans
25X1 o to work on the classified project.
I!oiov.r, s more likely oxplunltionl
| [
25X1 that the Soviets may Bave encountersd numercus problems in the develop-

ment of an gntisiroraft rooket. To surmount thess, the German engineers
vere 0glled upon. In order to confine the work of the Germans to non-
 sensitive areas, the assignment was given to an institute at whioch no .
ogcinnérl having experience on the Wasserfall were stationed. This

SECRET
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'1vou1d explain the choice of Ostashkove The few Ostashkov Germans
‘who had contact with the Wasserfall were technicians and launching
personnel hardly suitable for research and development work. It was
.probably hoped that during the period allotted the Germans, the project
. would not advance to a stage of development considered critical from
s security standpoint. In addition, the Boviets may have speculated
‘that this work could be of aid in solving problems encountered in
‘the more advanced stage of the Soviet development on the mere chance
‘that engineers entering the fleld anew would not be encumbered by
the traditional ideas and conventional methods of approach prevalent
in the field whigh may have bewn the original cause for the problems
encountered. Thus, it wae essentially a gamble that in thé basic or
. .elementary work to be performed by the Germans, some novel or retrcshing
o5X{ ~  ‘thought might be generated. | |this
N explanation would resolve the apparent contradiction In that it would
-offer the Soviets the desired sscurity whilg at the time offering a
25X1 .pou:l'ble outlet frcl a stagnated condition,

74.. In comnection with the time element, | | the
- problems that arose in connection with the R-113 projeot were not
‘pursued to their ideal or even logical solution. Instead; beoause of
the short time assigned to the project, the development was cut off
‘at a point regarded by many German specialists as unsatisfactory, and
. permitted time to merely prepare the necessary drawings and multiple
caleulations 8o as to meet the date set by the Soviets. This does not
. mean that the design was not completed, hut only that the development
.-was not oarried on to the final or logioal conclueion thought possible
by the Germans. The final produst given to the Soviets, thegefore,
represents not the best the Germans were ospable of producing in the
£iel14 of antisiroraft rockets, but rather the best possibla develop-
ment within a muoh ciroumscribed peziocd.

25X1
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LATOUT OF THE R-115 MISSILE IN THRER VIEWS
(LEGEND)
1. rih?hood
2. 6cntrsl section
' : 3, Tail section
- 4; Pin
5.. BRudder
6. Jet vanes
T. Arfoil
8. Reducing valve

9. Beparation between warhead and the central section

10. Pressure gas sphere ('2) : | ‘“ ‘
11. Fuel container (Tonka) |

12, Witric acid container | /
13. Lines and cable fairing

14, Oas container for rudder control

15. Separation bdetween central section .pd tail loeiion

16. Ooatrol and radio inltruuont’oumpartnontl

17.' Kotor )

18, Motor mount

19, Aerodynamic foil

20, Rudder lever
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CENTRAL SECTION AND AIRFOIL (R-113 MISSILE)

(LEGEND TO PAGES 19, 20, AND 21)
1. Tonka container (ateal(ﬁ?%ﬂkg/ﬂnz)
2. Nitrie acid container (stesl & =~ 80 kg/an?) '
3. Pressure gas sphere (annealed ateel.(,'approz. 120 kg/mn2)
4. Panel (asteel 6 = 80 kg/mm2)
5. Rear panel (steeléﬂ = 80 kg/um?)
6. Rear joining ring (steel 30 x F'CA gﬁ 60 kg/wm?)
7. Gas pressure line for Tonka container
8. Gas pressure line for nitric acid container
9. Teed line for Tonka
10, Peed line for nitric acid
11. Line and cable feiring
12, Varhead central section joint
13, Airfoil
14, Pormer segments (steel 30 x I'bA(f' 60 kg/u
15, Central seotion cross beaus (Stul 30 x T"CA&p = 60 kg/nnz)
‘16, Plate (stesl 30 x FCAGY . ¢y yg/mu?)

17. Spars (plywood)

18. Joiat reinforcement (plywood)

19, leading edge guard (steel)

20, Load carrying surface (plywood)

21, Longitudinal lugs (steel) to receive wing shearing losd
22, Inner joint reinforoement (plywood)

23. Anochoring sorews :

24, Plate (steel 30 xFOA G = 60 ke/an’)
5. Plug

26, Blot in spars to receive (21)

27, Groove in airfoil surface

26, Varhead load carrying surface (plywood)
29. Reinforoement

30. Warhead conio sealing panel (plywood)
31, Bead in the plate (16)

32, GConnecting ring

3% Oonneoting ring
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. MODIFIED AIRPOIL AND ATTACHMENT (R-113 MISSILE)
o (LEGENRD)

Central Section

Airfoii ‘(same dimensions and position as original design)
: . e »

Spars (high grade, light .metal)(fn- = 42 kg/mm

. 2
Central section oross beams (Steel 30:(03(3 approx. 60 kg/mm“)
-‘._Eio:g:"me,-_rv‘aegmants |

l'airinﬁ (wood)

Load qg:_-ry'ing plywood skin

Bolts

Bushing

' oy ' 2
‘Central qootiqn'lki,n (lyoolo; approx. 80 kg/mn ).

‘lolu'n',# ‘points

A
Yeneer
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lavour of TAIL ASSEMBLY (R1/3 My‘::ilc)

. Tor legend see page 28.
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LAYOUT AND DETAILS OF TAIL Ass?mu (n-uz% MISSILE)
(LEGEND TO PAGES 25, 26, AND 77) -

l. Tail cone

2. PFin

3. Rudder (plywood)

4. Central section

5. Joint reinforcement (plywood)

6. Tail cone casing (plywood)

7. . Pormer (plywood

8. Motor 2
9. Conic-shaped thrust frame (dnralcf’ approx. 40 kg/ma“)
10. .Pormer (dural £ approx. 40.kg/am .

11, Pin and. rudder Eeading edge protector (steel)
+12. Connecting rib, glued and sorewed to teil casing

13. Rid (plywaod) ' S

14. Auxiliary spar (plywood)

15. .Rudder shield (plywood) : 2

16, . Budder. shaft (steel ST approx. 40 kg/nn®)

17. Upper rudder shaft bakring

18. Rib.(steel s, approx. 60 kg/mum*) 2
19. Rear duxilia¥y spar (steel &, approx. 60 kg/mm®)
'20+: Rudder shaft (steel 47 uppro!. 40 kgésna)

2l. Main spar (steel s aPprox. 60 kg/mm

22, Lower rudder sheftdp ‘
23. Rudder lever (steel)

24. Jet vane : . . B
25. Bracket for support of rudder shaft and for ng?ntinc of missile on

launching platform (stesl p 8pprox. 60 kg/mad) -

26, Guide for push rod (stesl 2,

27. 7Tail ring former (stesl approx. 60 kg/mm*“)

28, Pin forward skin (plywood)

29. Borews ‘ . 2

30,  Tin rear skin (u;ul{':B approx. 60 kg/am®)

31. Screw b

32.. Borew

33+ Rudder base plate (steel)

34. Pin end rid ?plylood)

35. BSorew

36, BSorew : 2

37, Mounting flange (ltttlérs approx. 60 kg/mn®)

38, Sorew

39. Borew o

40. Blo% in central section skin
~ 4l Motor profile ring (stesl) 2
zg. ::pp:rt ring (ltoolgrb approx. 60 kg/mm®)

. ve .

44. Glued reinforcement (plywood)
45, Sorews

earing
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