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SECTION 1 = INTRODUCTION

1,1 Scope of the report

This report is intended to deal fully with the German
liquid fuelled non-guided flak rocket-Taifun, by collecting
together all the data brought Lack by various investigators from
Cermany, and corbining this with an examination of parts of
actual rounds at Fort Halstead, It should be a final assessment
of this weapone.

The solid fuelled "Taifun" which was being developed under
Ing.¥Wilhelm Burkhardt, who is now believed to be in the Russisn
zone of Occupied Germany, is not treated here in any detail.

1.2 Sources of Information

A great deal of the information contained in this reporit
wag cbtained from Dipl.Ing.Scheufelen, who was in charge of the
develorment of the rocket, and from sore of his assoclated workens,
Those interrogated were:-—

Dr, Weidler éChemistry) Warhead and
Strecker Int.Ballistica) )self destruction
V/iemhoff fuze only.
Tschinkel Chemistry)

Brasselmann Engineering)

Ing Pohajac Foreman)

Schuler Measuring Instruments)

Wherever possible, facts and fipures obtained in this
manner have heen corroborated by measurements made on components
of a Taifun rocket at Fort Halstead. In som2 cases, however,

notably due to the variations from the manufactqud type, this has
not been possible.

1.3 Acknowledgements

scknowledgements are duc to the following for providing
interroration reports and drawingst-

4/Ldr. Robinson AsDaDa

Mr. I.C. Hutcheon AsDAD.

Dr. Merrington AsRAD-

Dr. Sumner PeDaEn

Dre. ReJ. Rosser P.D-E.

Mre JoH. Whittaker (Ra/l.E.) ;of CeT0a5, banm
Cay te Jeiie Giles Ue e nrmy) 3"7 June 'h"f\.
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SECTION 2, HISTORY AND FRODUCTION OF TALFUN
2.1 General

Taifun came into Mwing towardes the end of 1944, at a time
when CGermany waa putting every effort into the develoiment and
design of anti aircraft weaionsa. The rate of develooment,

+

accordinz to the irogrcss dates given, wam very high.

According to Scheufelen, he was initlelly working as a
range officer and concerned with %ne firing Urials of Waseerfall,
but became more and more disc. .owlied with the uroject, consider-
ing it far too lavrpge and uneconomiccl, 1%t also lacked a homing




S
device which wal essentall to its use; and much troublc was
experienced in the initial firings. ;

2.2 Initiantion of Talfun Project. Cordite Expulsion.

Scheufelen accordingly started werk himsell, to design a
emall cheap unguided flak rocket uaing the same fuels, and in-~
corrorating the new method of fuel expulzlion using gas jroduced
by burning cordite., It is not clear whether this was a develop-
ment of attemnta to use cordite expulsion for Wasserfall, or
whether this method was being tried out for Taifun and Wasserfall
aimultancously. It is known, however, thit while 1little success
was achieved with the long burning times (45 scconde) required by
the large srojectile, owing to the burning out of ipes etc.,
romple tely satisfactory firinga were obtainced with the short burn~
ing times (2% secs. and 1 sec.) used in Taifun. It seems jrobable
that this followed attempts with Wasserfall,

2.5 “Submigsion of designa

Designs were submitted to the Reichsluftfahrt Ministerium
in September 1944, and acceited and frozen in October. Scheufelen
was made the 'sachbearbeiter', or administirative officer in chnpgd
of' development at Peenemunde.

2.4 Producticn.
Aetual jroduction of finished rounds began in Junuary 1945
it is certain that over 000 out of the first .rojected batch of
10,000 were completed Liefore the capitulation.

2.5 Intended quantitico

1t was exieeted to have LCO batterics of 12 _rojectors each,
in action by 1st Seitember, 1945, cach _rojector consisting of a
converted Y83 rm." gun corrying 3C rockets in a rojector, instead
of a barrcl. This conversion was very simule and took under 1.
lay to cffcct.

OECTION 3, BASIS OF DESIGN

3.1 Theory of Contact Fuzinsg

ue to the inereccing osize of our benmber aircraft ond the
formations, the Germans had decided on & policy of using contact
fuzing instead of time fuzing, in AL weapons. The theory of this
ig given uriefly ih Alpendix 2, where it is shown that, as the
aircraft size increases, there comea a joint where contact fuzin
is wore efriclicnt. Wiith thip methed there is o fixed size of
rarhead required to destroy un aireraft this size huving an
explosive charge weilsght of about 1,1 1b,

3.2 Choice of Rocket \/eapon

The. problem then became cone of carrying this 1,1 1L, of
cxplogive as near as poassible to hish f£lyinz formations in a
sul tably le thal density. Phe cheapest and most accurate way,
leaving ocut of account uided wea,ons, was seen to be by the use
of the amall liguid fuelled rocket with very short burning time
and very hisgh velocity. The disicersaion of this weapon was reputed
tc be so small that the barrels on one Urojector had to be splayed
to ¢ the necessary asprend.
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As a rough comparison with the /AL gun, the time of
flight of the Taifun to 6 miles is 14 seconds compored with the 28
seconds taken by an 83 mm, shell to reach somewhat under ihis
height.

3.3% Moot economical desisn

It wae considered, on the Lasis of experiments done with
the 10 cms (3.94 inches) Taifun, that the most economical size for
carrying the necessary warhead would be of 7 cm. (2,75 inchea) calilwe
and gomewhat longer than the 10 cm. model, with a greatly lowered
drag, and a reduction in the weight of Salbei from 16,5 to 8.8 1b.
and of visol from 7.7 to 4.1 1lb.

3.4 Fixation of oroduction degimm

It wac not posasible to change to this size, however, since
it would have involved carrying out new large scale firing trials to
determine trajectories at different elevations; these VLeing required
for the range finder and predictor devices.

345 Sub _callibre size

A emaller and cheaper variation of the same type to Le used
for vertical ranges up to 3 miles was ulso deaigned, and had reached
the gtage of leing tested statically. This waa of 5 cm, (1.97 in,)
calibre and total weight 17.C 1b,

3,5 Future develorment

Scheufelen stated, that if he vere carrying out Tuture
develoiment of this tyse of rocket, he would have 10,000 rounds made
of the 7 cm. size. Liter complete trials and tests on these,
during which he would bLecome thoroughly conversant with their
rrorerties and jeculiarities, he would proceed to the designing of
other types,.

SECTION 4. LIQUID FUELLED TAIFUN ROCKET - DESCRIFPTION AND
OPERATION.

(Full details cf the various :arts are riven geraratoly wnder
section 0).

4.l Genersl deseription of rocket

The liguid fuelled Taifun (in English "Tyshoon") ie g
emall non-guided, fin~stabilised AL rocket, with alow rotation,
running on Salbel and visel as rropellant and having a hiph all-
burnt velocity.

aving an initial all-u; weight of same 4G 1b. it carries
a contact fuzed warhead with 1.1 1b. of H.E. filling to an operation-
al heizht of 9 miles and has an all-lurnt velocity of over 3000
ft./acc. It was intended fur riz;le firing in large nunbers from
multiple projectors. The cost of manufacture of a filled round
wag about 25 marks or 12/0d.

A section view ¢f this rucket is shovm in Pige.l and the
reference nunbers in the following paraszra hs refer to this
irawing.




4.2 Propellants tankuge

The motor burns the self ioniting 1rorellanta #Salbel
nd "Vigol" which are contained res.ectively in the inner tank (1)
and in the annular space (2) between the inner tank uand outer tube,
and sealed at either end with a burating dise (3,15). The tanks
are simply two lon; tubes of different diameter, one within the
other, the outer forming the body of the rocket, Visal is o
mixture of various hydro-carbons, while Saelbei (the oxident) is
compored chiefly of nitric acid.

L.3 Propellant exypulsion

The ;ropellants ere cxjelled to. the combustion chanber DLy
gas at 900 or 1800 1b./sg.in. (deiending on the model), rroduced by
the burning of a cortridze off soli rorellant (12) contained in a
steel breech (11) forward of the tunkage. This cartridge ia
ignited c¢lectrically by induction mnd burns, producing gas at a
pressure of 2250 1b./sqg.in., the gas being throttled through a
atecl choke (13) before it rpasses through o lerforated stecl dise
(24) which clamps the first burating disc (15) sealing the Lorward
end of both tanks,

Lo4 Conbustion charber

After bursting the dice (3) =t the rear end of the tunkage,
the proiellants Tazas into the cumbustion chamber (7) throuzh two
rcneentric rings of straicht jets (5,0), which impinge on the com-
bustion chamber wall, Initiazlly, the flow of Salbel is restricted
by 2 throtiling valve (10) which 1g only fully ojened when the
Jesiur i the combustion chamber risces to about _'vOU 1‘"./8\1. in, 3’
thus blowing out the expenduble choke which initially partly blocks
the ventuvrd throat,. Thio rives nigh initiol ccceleration and free
dom from starting exiloesions. gunbuation ¢f the vropellants takes
dace at 750 or 1500 1b./ocedn, i iff'erent models.

heD Specifdc imiulsg obbolned
slthe thils nigh combustion | rescure, LYy inereasing the
:as denolity w rate of reaetion, partinlly cffsets the small
ize of charbes r the large eote of fuel flow (24 1b, in 2% or in
sec. ), combustion is not complete, and the spgeific impulase (8.1)
obtained 1o low. dhlle an 3.1 T 104 1lba.s -:'u'./. e was expecteo ’
only about 145 was o arently cbtalned, judging from the erfomnance
figures given.

The L™ ve  he .10 of eunbustion chartier volume to
venturi throat ) 1 he [ roductlon model 1 40 inches, {fop

Lthe & rter

us 9

(tyzes 1 and 2) it is ow 1

sLlow rotation
te eliminate

5)et with ¢ niact
i ;ah' o gelf-
technic train fro
the rocket when
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QECTION 5. PERFORMANCE

5.1 Comparison with British 3 inch rocket, with 22,5 1b, warhead
‘and also with an assumed 2 1b. warhzad.

A few typical figures are given here, Complete details
of five types of Taifun ere given in the data sheet in Appendix 1.
The values of all-burnt velocities given in the table below are
calculated assuming level flight in vacuun,

Talfun.,F.| 3" UP L 1
with with
22,5 1b.| 2 1b.
warnead | varhead

A1l up weight 46,2 H=52:5
Empty weight with warhcad 22.0 39.6

Ratio, fuel/total weight 52.5% 24%

"g" excluding warhead ] ‘ She 7% 42.3%

Specific Impulse of fucla-—
expected 1b/sec./1b, -

obtained 1b/sec./1b, \ 377

Ooverall length in. ' 55

Motor diameter in. 5] 3.25

Combustion chamber pressurs L, Tut 750 75

|
2% appx. | 1.6

Thrust obtained APprrox. ol 1410 11500
|

Burning time secs,
All-burnt velocity. Calculated ft/sce.| 3900 1580

Obtained ft/acc.]) 3000 1580
Operational height £t.] 5000 -

Velocity at operation height ft/scc, 975
]

5.2 Accuracy

In several significant ways, the liculd Taifun has
advantagee over s0lid rockets. These are indlcated in the
followings-

{a) Due to the special design of combustion chember which
gives an almost instaneows risc of thrust from zero to its
full value, the veloclty and apecd of :cta%ion on leaving
the projector are rclatively higha Thig solmises the
usually considerable errors abd this point ¢ ibts £1light
when the fins have 1little effcci. 5
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(b) In sclid fuvelled rockets, just Lefore mll burnt, piecea
of unburnt propellant are liable to be thrown out aa the
thin remaining propellant breaks up.. These cause dis-
persion as was aprarently evident in a series of f£light
photographs, token by Burkhardt, of the solid Taifun.
lio such dispersion was cvident in similar photographs of
the liguid version of the rocket.

©)) There is no dispersion due to the heating up and con-—
sequent distortion of the body of the rocket.

(d) The exhaust gas flow is more uniform over its croas
section giving a more accurate axial thrust.

The only actual trial known to have been carried out on
dispersion of the liguid Taifun was over a horizontal distance of
100 metres, in which a small number of rounds all fell within a
fleld oft 1 x 13 £t

.

SECTION 6., DETAILED ANALYSIS OF COMPONENT PARTS.

6.1 Fuels

The propellants used in the Taifun are Visol - and Salbel,
The first of these exists in several hundred variations - being u
mixture of hydrocurbons .- and 1% is not kiown which vigsol was used.
Erobably severul wers tricd, the cholce dspending on the supply
position. 3albei, which is the exidant, is largely (70% or 99%)
fuming nitrlc acid with the addition of sulphurlic acld, and some-
times a very little (1%) phosphoric acid to reduce corrosion of
the tankage etc. Aguin, the exaci cholece of oxidant probably
depended on numerous [actors such ag, the supply position, the
materinl availuble Cor constructing the tankuge =te.

6.2 Eropellant tanks

The inner tank is L15.5 inches leng and is of 1light alloy
construction. The parallel portion is made of sheet 079 inches
{2 mm,) thick, rollcd and welded; the welds being filed off smooth.

The ends which are welded to the parallel part, are domed
and flanged. The flanged ends -are secured to the spray injecior
ib,), at the tall end, and at the nose end to the perforatcd plate
14), each by 12 small studs. The volume of this tank is 320 cu.in.
which, allowing an 8% ullage giveos a capaclity of 294 cu.lin. Its
weight is 4 1b. 8 oz,

The tube which forme the body of the rocket and the:outside
of the outer tank is of Adravm mild steel 040 inches (1 mm. ) thick
vnd 45.25 in. long. It 18 welded at cach end to a turned und

grewed ring, over which it fita. The two rings are similar, and
are scrcwed at one e¢nd into the coubustion chamber ring ( thus
clumping the bursting disc and spray injector (4)), and at the other
end into a coupling ring. It thus clampa the perforated locating
disc (14), the solid cartridse choke plate (13) and the spun oui
cdge of the 2olid cartridge contuiner (11) against the head.

The volume bLetween the outer the lnner tank iz 191 cu.
in., which, alloving an & ulloge, glves a capacity of 170 cu.in.
The weight of the outer tube including welded end rings is 7 1b. 2} oz
In operationg th ¢ls in the %anks are cxpelled by gas
reg.ure Lrom Gl owder I Ee, iy 5 gooes from this impinge
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directly on the fuels, there belng no pistons in the tanks.
Channelling of fuel by the gas is probably emall due to the high
axial acceleration of the rocket (g05 aoproX.).

6.3 B50lid expulsion charge ond container

The latter ig a cylindricel mild steel container (11)
closed by a choke (13) fitting over one end and held in place
betwecen the head and the forward junction ring of the outer fuel
container. It contains a emall cylinder of solid propellant of
the cordite type, made by ‘asag at Reinsdorf, which ls wrapped with
paper, the two end surfaces belng cxposed,. This is ignited eclee-
trically (the exact details of puffer etec. are not known) by leads
seuled through the forward end of the container, and burns on the
two exposged flat ends, at 2200 1lb,/sq.in. The gas so formed
leavee via the choke erifice and pressurises the fuel tanks,

At the forward end of the expulsion charge container, a
fuze (16) is serewed in, which on sssembling the rocket, projects
into the cavity at the rear end of the warhead. This iz appsrontly
omitted in experimental rounds with a dumy head, and in fact only
a few rounds were fired with self destruction fuzes fitted as these
were c©till in the development stage.

6.4 Bursting dises

The double fusl tanks are scaled at each end by single
gheets of thin alwminium (3,15), which also serve as bursting disca.

Shearing of cach disc takes place at the circunference of
the hole in the flanged end of ithe inner tark, and cround the outer
circunfercnce of this flange.

The outer circumfercnce of the disc at the front end is
clamped between the Junction ring of the body and the verforated
rlate (14), and at the rcar cnd by the spray injector (4); sealing
of the joints at the clrcumference being obtuined by V'ing the
bearing surfaces. i

6.5 Combustion chamber and avray Injection

6.5.1 -~ Burning time and operatinz pressure - The principle
of opecration of the combustlon chamber can be seen Trom Fig.l;.the
ocame¢ slze of chamber, with a volume of about 1 litre (65 cu.in.) and
4 diamcter of 10 cms (3.94 inches), being used for all the Taifun.
dhen the.burning time was decreased in the later designo the burning

rescure was lncreased so that the rate of gas flow through the
chamber did not inorease unduly, if at all. This meant that each
particle of fuecl had always approximately the same’ length of time
for reaction in the chamber.

) - An actual improvement in combustion wng found in trials
with ghort burning times, due to the increased rate of reaction
at high pressures.

) 6e5¢2¢ - Fucl injection - The fucl and oxidant arc in-
Jected through a spray injection plate containing a number of

holes arranged in two concentric cirecles, and impinge on the wall
of the chanmter, Opposing holes do not necessarily impinge at
exactly the same point. The corrcet ratio of fuel and oxidant
flow is obtained approximately by using holes of 1.5 mm. dia. in
one ring, and 2.8 mm, dla. in iz o%her, In production, this was
checked individually for each rocket, and made ecxact by closing
slightly all the holes in one ring with o hand oress, and measuring
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the flow after doing &o by the use of menometer flow meters in the
This whole process took one man only 3 minutes.

fuel lines,
In Pixing thie ratio, asecount had to te taken of the fact

that when the rocket is aetually fired it will have a high forward

acceleration, und this will produce different static pressure heads

in the fuel and oxidant delivery vipes, dve to their differcnt 4

densi ties, This will alter slightly their relative rate of flow 2

from that on static firing.

6e5.3 = Expendable valve = Trouble had at first been
experienced in obtalning guick ignition of the fuels (the lag being :
v of the order of 3/100 see.), and combustion chambers had frequently i
blown up when ignition was delayed. 2
This was overeome by the development of a apeelal oxpendable i
valve which inltially blocks up most of the venturi throat and at the L.
gsame time throttles the flow of oxidant from the inner tank (Salbel) o
to about 1/10 of its normal f£low. On firing the solid expelling .
charge (which reachea its full pressure in 1/10 see., from th % ¥
of ignitiun) a very fuel-riebh mixture enters the eonhustion ¢
and the nrescure rises to about 10 or 20 aimoapheres, During
thrust is not suffiecient tc move the rocket.
At gbout this pressurc the expendsble valve is blown out,
opening the venturi throat to its full area, and at the sume time
allowing the correct fucl mixture to enter the ehamber. The time i
reasure ia reached is only b

time the

. from this instant until the full chamber
1/100 see., a fautt which gives the rocket a very high initial

acecleration.
The valve is held in by a spPlit cirelip ring. The valve
arently thic gives reoroducible resultas

is initially jammed in. ADY
with regard to vulve discarding prezcurec,
1 chawber und venturi -

vere i'ound, cne of light

gcmewhat hcavier con-

P TS,

6.5.4 - Construction of combusbic
Two types of ustion chamber znd venlwri
constructicn wnich was ¢namelled, ax ne of
gtruction with no surface covering.

le from gseuam=

| : Ahocording to Seheufelen the Lirat type wus
1 less tube, Fige2, the venturil being formed by apinning while hot,

J Thic had the disadvantage of produeing & somewhat inaccurately shaped
artlicle of rather burnt material lagking in carbon. The inslde in
this case had to be enumelled and the ehamber lasted for 5 secconds

on test,.

seeond type, Plg.3, ne said, was a deep d-awing L
disc of material; ths method being inltiated in conjuacil Athoa
production expert ¥r. Walz. (from the Polderwerke, Kagdc 3 1
save a charber which lasted for 4 secondas without protecis

Phe combined corbustion chamber

The

Geb5¢5 = Summing up -
venturi used in this rocket is extremely light and effilcient wi

red with other rockelts of both English and Germ:n deasign. g

Full use has been made of the fact +thut with such short burning -

timee, ateady temperature cenditions are ‘not reached and the ¥

not bwn out. The nenufacture of the chariber and i

: the gas a smooth j

%

comy:

venturl does
venturl in one plece, its cleanness of line givin
flow out, and for the way it lende itseclf to giving the venburi
a correctly varied thickness along ite lenghth, e uch to reconmend

it.
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Another factor which permits a very light design of venturi to be
used ic the abaence of erosion caused by solid particles in the

exhauzt gas.
It would seem thut future developments will be with
higher and higher combustion prescures snd shorter and shorter
burning times, with 2 congequent increuse in the accuracy of the

weapon and certainly nc deercass in the coumpletencss of combustion

P

of the fucls.

The cuter tubz could be made to withstand these pressures
by the use of higher ouzlity stcels, though the use of these in the
present design would not allow thinner walls, since the limiting .

factor is the rceelstance of these to other stresses, such as recelved
The hoop stress with 120 atmospheres internal

in manhandling cte.
pregsure in the 10 cm, model with 1 mm. wall thickness is only
90,000 1b,./sq.in.

6.6 Fins
At leouet two types of fin design were used, but the

1ifferences wepe in deteil only. They are of thin sheet steel of

icuble thicknese formed with a bend at the outer edge (a later type

hag a spot welded joint here) and with the inner ecdges flanged out !
relded to a covering on the rear end of the rocket, Fig.lh.

end spot 1
They were ut first set to an angle of ineidence of 130
which gave rotational speed at o1l burnt of 186 revs/sec., but
Scheufelen later discovered that 0,5 - 0,7° would produce a speed ‘
of 12 reve/sec. which would give sufficient slow rotation to
2liminate errors due to manufacturing inaccuracies, snd algo be .
: 2 x o P !
above the speed (1 revs/scc.) at which a yawing resonsnce would
set in. In each case the initial spin given by the spiral

projector was 6 reve/sec,

AATLL fuﬁin?

Warhead

1.7

6.7.1 = HoEe Ffilling - The warhead was f£illed with 1.1 1b,

V' HeEe to give a Dlaat effect sufficient to destroy an aircraft

when initiated Ly contact.

64742 = Self destruction fuzme - The self destruction fuze i
on by Dr, Weidler (chemigt) at DWM. Schlutup, but

wag :ing worke
only 20 to 30 rounds had been fired, The fuze, which was screwed |
into the bresch holding the expulasion charge and projected into the f

warhead, was composed of two partss-—

The firat was a composlition next to the breech. It wn
2uslly ignited at the game time as the solid charjge, bub
a rate of burning dependent on pressure. It burmtb
for about 27 seconds (the time of burning of the solid
ropellant charge), and was composed of Pp,0,, Fe, 8i,,

Al, Ba(NOy) 2, BaO, with 10% shellace '

(L) The second part was less easily ignitable, and had =
burning rate independent of pressurc. 1t burnt for 16 .
secsa. (muking o total delay of 18% seea.) and consisted
1 mixture of FeSiy, Ba(NQ; )2, Bu O, with 10% shellac.

3
4

(a)

had

letonater taken from gtandard

The fuze finally set of'f :
1ber airepaft ammunition.

15 rm. figk



e

of fuze armed by
at the slow rotational

were consequently devel-

0e7s5 = Impact fuze = The usual type

fast rot t.u.u (200 revs/sec.) was of no v lue
speeds of Taifun, -so twe other types of fuzc

oped for t'.c, rocket.

The first wios develo; nd me ¥ Rheinmetall-borsig for

Flak E.l. of the Luftfahrtministerium ani woo used in trials success-
fully. It was armed by the forward ncceleration and operated on
contact, The fuze had o £flat nose.

The second ond better fuze was made by Mende radio of
Dresden (under Fliegerhoupt Ing Tantow), and although it was o later
’ development.it had been completed ond used in trirls. The opera-
tion was ingenious, A4 condenser in the rocket was charged by the
ionigation of the gus stream, and slliowed to dischurge through a
forward pointing rod in the nose . when contact was made with the
target, thus firing the explosive. This fuze had a pointed nose.

Ho gamples of any of these fuzes have been found to date,
and conseguently exact details are not known.

GeTely = Immition - In the head of the rocket and flat
cgoinet the wall nre four coils of inculated wire, connected in
series with the puffer which initiates the solld provellant charge.
| on firing, a current is induccd iIn thesc colls from an external
electro magnetic field and the s0lid charge ls thus inlitiated,
Fuller detalls of the apparatus on the wprojector sre not available, ‘

Projector

This consisted of four rails between

g rould alide, The first 8 £t. (22 metres) of the
twist of 120° giving the spin mentioned above,

6.8

which the rocket body
vrojector had a
They were cheaply

made and not ncecurately aligned.  The last 4 Ct. (120 cm.) which
were accurately aligned, were octraight with twiat. vhile
ach fin- left contact

pagsing u this lacst wart of th rC j'..r‘.t~r,
with one rail and turned through only 359, therefore, not making
contact with the next rail. nee ag t;, rocket left the projector .
there waug no contuct with the fins, an ozcibility of a sideways
2ing slightly 1ur')'«r thhan another.

thruct duc to one rail

inrly versions of the projector werc made; clther with 4

4 tubes of outside diameter roximately 1% in., velded into sov
external stecl rings from which they were separated by epacing
i¢ces,; or with tw engthas of angle iron with the interior angles
facing each other. Latér versions were said to hav S En Ing with
circle with

four stripe of rectangular cross zgection arranged in a
th 1Longer glde r“.li’.hlo

The first projectors produced in quantity werc e by
Skoda, und later oneg were to Le produced at the Mittleweke,
Nordhauwsen, but here production never got going. rojectors tc

rockets were intende to repluce the barrel of an ¢ Nine

hold 3(
ne day ¢ crslon.

run, this ing a one day conve

6.9 Analysis of materials

7

The analysis of the materials use “or various parts of

the rocket ar iven in Appendix 3.

L% bmds Y
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APPENDIX I
able 1 of data for 5 types of Taifun i
N oifun Fo |Taifun 1l | Taifun 2 |Taifun 3 |Taifun 4
(quantity | Static Flight Considered | Static
roduction)| Tests | trials | bost design|tests !
nly I l (nevermade) | only
Smr=roscreee e T | =
rime of buraing seom 2% 1 .8 -1 S R T
Thrust ke | 8u™  |1300-1500] 3000 | 1500 % | 7507
| !
Mo, velocity ” ;
(theorctical) m./sece 1200™ 1200 | 1280* | 1400% | 800™ | , .
Max, velocity x | X | i
btained ma/s6Ce 1000 & 1000 l = - |
nx, accoleration nybechec) 14507 = 2100° 2000" I 1000" |
Angular velocity ! : |
leaving projector revs/soch 6" | I
Angular velocity % {
to all burnt " 12 ’
Full weight Xite | 21 21 21 1 | 8 |
| , |
Bty weight ke | 10 10 10 6e5 | b5
] )
Fuel weight k. 1 n { 11 ! 7e5 3¢5
Jarhead weight kre [ -_':' 05 i -E l -5 ' -5 ‘
Sclii rroelly :
weight e | 150-200 150-200 150-200 |120-150 80
Tank volun cce | 7200% 7200™ 7200" 5500° 2400% .
1la;0 % 8% 8 834 6% 8%
Total length il 192( 1920 20 2150 1500
rank length Inie 120K 1200 1200 1600 1000
Ooutsid [ianmcter WMe 100 100 L0O( 7C 50
hoke diametor e 1 112" 20 | 11/2 10
5 . | - . —_
Vonturi throat Me e :( -: } ll-b | 20=2 6"“ = L‘l/z 1
1a, of injector i ] 1
holes (1) Salt 1T 18x1.5 {18x1.5% !2hade5 18x1,.5 12x1e5 | !
(2) visel 18%2.8 |18x2.81 |24x2.8 | 18x2,E 1185245 i
] ]
in e of 1 | |
inc nce osrees | .5"-, ._';_’,7 o5 - -7 . & -.’ n e
I
| Solid provellant ! !
caihetion proosure ts, | 150 150 150 15¢C ! \
Pank pressure atss | 60 120 120 120 ' 12
*
bustion | ’
sfambes pro . atz, i 5 10 100 i C 100
rational hoight done | 15% 15* U I L
clocity of ! |
( rat iona ht 1/sec. | 5 3¢ | 30 I
| Mean rucl donsit) 1.35 i i
8pray injoctor Qis- ' I '
wie coofficied: 0. 64
| ' [
a8 exit vel. I
btained m/ sec ‘.J 20007 l | ) - |
to: (1) x denotes approxe figuress (2)+ denote 5 nt £Igurc which it
a5 noe nj cosible © Hecil, ) e nit (K, metren, t"-) L I'0
rectained tmt rounw. I 1 W remain round,







—1v" FIG. 4. "~

“TAIFUN- GERMAN LIQUID FUELLED
FLAK ROCKET.

END VIEW OF FINS..

SECTION THROUGH FIN.

A.DD. 6/44. SCALE - FULL SIZE.
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