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PROJECT FLUSE

1. Project Fluse concerned the ‘experimental utilization of a heated fiow
propulsion plant for the propulsion of a remote-controlled missile within
supersonic regions. However, a special characteristic, the absence of
wings, is 'noted in contrast to the Lorin-Jet, whose principal construction
feature is a diffuser-jet at the air intake, which gradually expands and
causes the subsonic - air stream to be retarded with a simultaneous increase
of pressure. The exhaust jet .is gradually reduced aft of ‘the combustion
,chamber, ~ *.. . The prefixes for the dimensions provided in this project
"should be considered with inverted values since here the air stredm enters
at supersonic velocities (Ha,ch 1.1 to 2, 2) First of all, a reducticn
in velocity must be accomplished. This is done by gradual reduction of
. the intake dimensions, which simltaneously increases the air pressure.

This also increases the time element of gases passing through the combustion

zone, according to the reaction time of the fuel, to as great. an exitent

as necessary. The shape of the jet section was des:n.gned in such a manner

that the velocity within the narrowest section never dropped below that

of sound after the missile had attained, with the aid of several starting

rockets (inclusive of the auxiliary starting rocket within the stern),

velocity of 360 meters per second. Consequently, the flow must increase 25X1
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again after the critical section (sic),with a corresponding loss of pressure. .

The construction was designed with such a shape as to provide the eritical
section with a multi tude of very small perforations (fuel jet-grid).

‘Fuel was to be spread in vaporized feed under pressure of from 30 to 10

atmospheres through this device, AL the same fime, the mixture of the
droplets within the superscnic flow producps an ignitable sort of foge

. However, the temperaturs increase attained in the forward part of the jet

would not yet be sufficient to cause combustion, For this reason,it was
intended to introduce in the critical cross section six rows of WO each
of powdér gas. sireams distributed over the complete cross-sectional area
and orientated vertically o the direction of flow within the cross-

) gectional area, ,This continaous ignition is of imporbunze in dealing

with a thermocbmamlr- process, Without it; because of the supsrsonic
velocities near the critical cross se«*uom the flame would have been
blown out of the rear of the jet. Now, because of combustion taking

&ﬁi near the critical cross section, no reduction in pressure takes

within the greatly increased width behind the critical oross secilon.

The pressure is held constant and increased with a simultanecus increase
of exhaust pressurs.. Frior to extiaustion of the hot combustlon gases
in the atmosphere, a further reduction of pressure to nearly that of the
surrounding atmosphere takea place within the greatly expandsd stern part.
However, the exhaust velocity considerably surpasses the in'ba.ke veloclty.

The cross-sectional drawings of ‘design Fluse do not maintain an aba.olutc

,vo.lidity (see diagram, page 10). A proper dimensioning presupposes ex-

tended preparatory calculations, whereas the final shape may be ascertained
only after pressure and temperature measursments have bsen. made on models.
In this connection, it is to be noted "that during the designing of this

. project, the special difficulties that arose during retardation ¥f super-

sonic velocities were known. For purposes of expemment,afﬁom the util-
ization of several angular compresaion thrusts rather than cne strong
linear 't;hrust9 for reasons of better performance characteristics, was tried.
However, as is now known, such designs are only applicable at cértain Mach
numbers and any minute deviation from the nomiral values causes consider-
able difficulty. Furthermore, the princ."f.p,.o of angular ¢ mpreusion shocks
may be utilized under certain condiitiens, sinte the arrangement of the
rudder fins; for reason of stability, necessarily far removed from the
intake opening, can’cnly be placed within the region ¢f the jet zovering

at extremely high Mach numbers.

Concerning aerodynamics, u‘bllizatlon of specisl wings was dispensed with
becauge, according to previocusly executed experiments, sufficient 1ift
values were cbtained by a comparatively mimute angle of atback of the jet
housing. In order to avoid reactions on the rudders, and in order to
utilize all 1ift forces in a positive direchicn, the Rheintochier method,
which is a proven design (rudders at the front of the missile),was adopted.
Turther conslderat:.on of the project without exhaustive measursment tech-
nique (si¢) in wind tunnels and themcdynamc test runs was declined by me.
How far the basic idea within this shape is to be'realized.carinot,even
today, be foretold witheut such experlments. Should it appear that, notwith-
standing the pawdermlgm‘uon-stream, no eontinuous ignition is obtainable,
then there always remains the possibility of increasing the comprassion

. within the intake jet to such an extent that the velocity is led over a

. straight thrust into subsonic" regions,. Then, at the conclusicn of "the

combustion region, prior to enhiering the expansion jet, a cross-
sectional reduction is included in 'such a manner as tc produce sonic’
velocity and is considerably surpassed in the aft part of the duct..
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5. Within the scope of the first project for the Ministry of Shipbuilding
Industry, a universal missile was supposed to have been created at a
maximum weight of 1,000 kilograms that should have been usable against
rapid air targehs at heights up to 18 kilometers as well as against mar-
itime targets over digtances up to 50 kilometers. For launching from
on board battle cruisers, a mounting platform, such as for Rheintochter,
was envisaged, whersby the conircl was intended to be colncidental to
the target flight peth. During further work on the problem, the welght
was lowered to about 650 kilograms vhereby the launching did not cccur
from a directable launching mount but out of a floating buoy., It was '
supposed to have been dropped overboard together with the projectils.
such as a water mine, which 1# dropped acroas the atern of a vessel.

It would then posiiion itself vertically within the buoy.

hEmmn DESCRIPTION OF PROJECT

6. On the 1nlide is the central, slender; tapered body, around which is

drawn & -h-edged duct cover made of deep-drawn metal approximately cne

" and one-half miliimeters thick (ses dlagram, page 10). Six longitudinal
spare. form the frame for this covering, Ab the tip of the central body

is the beard antenna for the electrical minimum igniter. The minimunm
fuse causes ignition and detonation of the explosive charge as sdon as

the minimum distance from the target is reached. The rudder equirment
consists of four single rudder blades arranged at 90 degree angles to

sach other. Esch rudder is adjugtable with the twin-vane servo unit with
a speclal amplifier Within' the flange plate, Since ‘the control parts

ere specifically light in weight, the explosive charge is placed Here

80 as to move the venter of gravity as far forward as possible.  Except
for this, it would have been desirable tc accomodate the explosive charge
in the rear of the missils, The explosive charge itself was approximately
150 kilograms. There wers differsnt variations with larger and smaller
charges. In general, there were suppcsed to have been about 1,000 in=-
cendiary fragments incorporated. In front of the head, the ac‘cual control
equipment, was lccated. The damped directional gyro, as in the Rheirntochter,

was- located in the center, The batteries formed a ring around “the control
compartment of the missile. These batteries could be charged; even in
assembled condition, &o that they are fully charged when the missile

is launched., Behind this proiectively-arranged chassis plate is the
direct current {three-phase alternating current transformer-inverter -
(leichstrom-Drehstrom Unformer) which produces a frequency of 500 kilo-
cycles for the gyro. The inverter is driven by the battery current of

2L, volts. One phase of this three-phase A.C. inverter is used for the
operation of the radic receiver of the type Strassburg or Kolmar, whereby
the main voltage produced in the transformer-inverter of approximately

220 volts is transformed in the meantime by an appropriate rectifier to
the necessary ancde voltage. Directly behind the control equipment is

a round tank-like container with a capacity of approximately 300 am3.

This container holds a carbohydrate (benzol-like or gasoline-like
propellant).
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J? ,?._Ii.w;a endeavered to use ne especislly ethereal substance, keeping
v ;4n mind the possibility of switching to diesel fuel or some gaseous
oi1l, Hew far this would be pessible had to be ascertained by
oembustion experiments, because a change of fuels was dependent
‘wpen the flash temperature, ignitabllity, reaction time, etc., of
the fuels. The intentien was to use diesel oil; although it is
# poor imflammable fuel. There were also experiments or highly-
evaporable fuels that offered better firing temperatures for the
over-all eperation. The fuel container had a provision for a
' fohinerkel-like draw pipe, a flexible hose that reached to the
- Pettem ef the tank. During eperatien, while the original accel-
eration takes place by means of starting rockets, the fuel mass
will pesition itself toward the stern of the fuselage, causing
$he 7 air bubble te shift forward. During this peried, electrical
ignition is utilized. ‘ :

8. QCarbvem diexide er another inert gas was alse used as a driving
feroe. The driving media (the gas) is contained within a high-
préssure flaek. This high-pressure flask ceuld contain apprexi-
mately 10 liters at a werking pressure of 300 kilegrams per square
centimeter. It was possible te lower the mass pressure within
the fuel centainer during extrusion of the last remnant in the
container te about 10 kilograms per square centimeter. The
aotuation was planned in such a way that, immediately after
burning of the starting rockets, a luminar disc was destreyed
by en automatic electrical ignitien, contrelled by a dglay-
relay, 8o that the pressure within the flask (300 kg/cn”) was
reduced to a working pressure of about thirty toe ten atmespheres
‘through & rediuctien valve pesitioned alengside. At the same time,
it was planned te have the reductien valve built as a program
.Teduction valve. Depending upen the internal pressure of the
sterage tank, i1 weuld then cause a cerresponding discharge
pressure. Thus, te some éxtent, was the possibility afforded
to equalize varieus air demsities during acute climb, so that
at any time, the mere advantagecus amount of fuel ceuld be forced.
into the imjectien Jjet. The installed starting rocket had .a
charge of approximately 60 kilograns,whioh alone was unable
to produce the necessary acceleration. It was necessary te
have a starting veleociiy ef at least 360 meters per second be-
fore this supersonic prepulsien unit would begin te functien.

The installation of this auxiliary rocket was planned more or
less for the reasen that the space wes free. This space would
have hesen unsatisfactory for any steering cemponents since a
- greater part of the steering (centrol) cempeonents were housed

in the f erward part. The Germans endeavered to combine all
centrel cempenents upon one chassis. They reasened that, during
any kind of contrel, the whole chassis would be pulled and a
general test ceuld just as well start here. It would have led

to difficulties if part ef the contrel equipment were placed
foerward and part in the rear. Experiments in the wind tunnel
showed the neutral peint ef the body. Eventually the possibility
arese that, by correspending design changes in censtruction,

the neutral peint could be shifted to such an extent that the rear
space could be utilized for extra beoster rockeis.

9. The central bedy had six ribs (see diagram, page 10), These tubular
' ribs have a diameter of appreximately 20 millimeters and a wall

thickness of 3-4 millimeters. It was planned to place am addit-
ional rocket drive charge inside the ribs.,. These sharges were
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A% this point ignition of the ignitable mixture is started.
The gases are first heated. This leads to en increase in prese
sure, then to an additional increase of velocity (see top, heavy

black curved lines in didgrumy,page 18)« There is only a reasenable.

after-burning within the next stage, noted here by a small in-
orsase in velocity and 2 small drop in pressure. This could
Pesult in & variation of either a small gain or small loss. It
is al#e pessible that the pressures in this section remained
c¢onstanti,.. Thus, after passage of the gases threugh the rear

puppe? brackets (arranged in a triamgular shape in contrast

te the front enes,which are sloped toward +ihe rear at an obtuse
sagle and which, from a flew point of view, are constructed

with lack ef efficiency), it is pessible to attain & longer time
lepse,during which the spark will glow and perhaps provide for
better ignition of the fuel mixture. Because of the constru¢tion
of the frent suppert brackets, the turbulence in front was toler-
ated., THe symmetriocal ocenstruotion ef the rear supports has
préven benefioial for a supersonioc flow. In the laat stage,
$here is a sudden contraction of the cylindrical cere and a
further oontinuetion of the jet jacket in the same direvtion

as the forward part. Thus, both parts offer a substantial in-
orease in croes-seotionsl dimension again. During the con-~
pideration of this constant pressure, it wes known that it

is not a simple matter to retard & flow of air within super-
soric veloolty ranges by ordinary means in order to oreate &n
inorease in pressure because the danger of compregsion shocks

-4s very great., In dealing with the rudder parts and components

of this nature, it beceme ebvious that it would not be pessible

to count on full velocity for the parts in the rear, It was hoped

" ¥hat. becsuse of . the comparative slender finishing, it would
be possible to held lesses to tolerable limits. It is to be
noted that the nade;(gno diagram, page 19) does not represent an

#bselutely exact repreduction of the model then on hand. [ |

| The former model attempted GO

utilize the benefits of an eoblique shock within the front parts,
that is, in the front part of the central bedy in the direction
of the Mach angle, a deflectien of the current groups was caught
and agsain experienced a diversion on the other side at the peint

of incidence. Thus, by serially arranging several eblique
‘compression shocks, the losses of transfer of supersonic velo-

cities to more possible velooities within reasonable limits

‘were eliminated.

Experiments were planned for the wind tunnel and with a thermo-
dynamic combustion unit to determine frem the results what would
be feasible or how much basic difficulty might be expected.
Celculations proved that ne further supperting wings would be
necessary because of the specific light weight of the object

and in view of the external dimension of the exhaust jet. 4
relatively small change in angle of elevation causes great
diagonal forces, as expected with the present rudder installation
of the canard type.. This in turn results in cemparatively great
1ift forces, The Germans weie -able to produce good maneuvera-
bility with this type missile. .For practical purpeses, four
single rudder machines are provided for in this twin vudder
model so that each surface can'be controlled individaally.

But where the .drive moters make a mixing of the individual im-
pulseg posgible by means-‘of sn electrical coentrel part, i.e.,
even without externally-originating radio impulses but by
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means of the gyre alone, a stabilizatien aleng the longitudinal
sxis wes certain. With this ebject, it was net necessary te
stabilize fer roll. By preper switching arrangement of the
electronic cemmands,; it was pessible to tramsmit such commands
$e the centrol section of whichever rudder group might need it..
Hewever, this presuppeses that the gyration dees mnet increase
40 suodh extent that centinueus variatiens could not be coped
with by the centrel mechanism. But, with the gyratien as

‘amall a8 it was expected te be, there was ne hesitation to use

the system which was previeusly planned fer Rheintechier. Pre-
stressed: sheet metal, 1,5 millimeters thick, was seocured 'te
%8 leagitudinal tubes te form a clesed cever. The cover could

- 98 meved toward the rear and, by means ef spet welding, was
"gédured te the tubular frame members. The main difficulty with

'this eystem lay in the fact that certain and centinueus cembus-
4ient within the prescribed combustien path ceuld not be counted

oA. . The usual form of the lLoerin-Jet, contrary te subsenic prim-
eipled; is not of preper constructien. The Fluse has a cem-
paratively small entry epening which, immediately after the
hreat, widens into the cembustion chamber, and is either kept
oylindrioal er sgain offers an inorease in width. The iniake

- Was designed primarily fer subsenic velooities,but with the

possibility that it ceuld be utilized fer superseaic velocitles.
Threugh the threat the air stream appreaches subsenioc velocities
a4t & Mach number of appreximately .08 er .09. In this manner,
the veleoity is lowered beacause of an inorease in pressure.

"Phe air enters the Lorin-~Jet at about 260 meters per secend.

The pressure nov remains praciically constant and the in-
jeotien of fuel takes place simulieneously. Then a heating of

the gases takes place. This weuld nermally increase the velocity'
but, by means of ocemplimentary heating, the velecity is held te .

abeut this megnitude. During the last stage, an acosleratiea
agein takes place and causes an inorease egual o er perhaps
soaéwhat above the original velecity. That by itself weuld be
the Lerin-Jet. Just.the reverse is the case with athedyds
(ramjets). In front'the threat is widenéd and, even in the
first stege, it is still widening, enly to narrew demn at. the
it was planned fer the intake to be used in super-
sonio veleolty ranges.by narrewing of the duot. . .

_ Next comes a gradual inorease in width all the way to the rear
* where a choke is previded and then enother expansion. With the

Lorin-Jet, it was mainly planned te keep the velocity down te
abeut 50 meters per;second because the velocity of the flame

“fpont lies in the sgme range. However, if beth velocities are
" in this neighborheedy ignitien would take place and combustien
would remain in the same latitude. No ignitien weuld be pessible

at higher velecities. For this reason it was heped that, with

the aid ef the auxiliary rocket that carried the glowing particles

of aluminum into thie jet stream, a centinueus cembustion precess
within the desired velocities or perhaps at greater-than-senic:
speeds could be attained. When the velecity supersedes that of

.sound, it is pessible te increase the velocity in later stages .
- With the added heat, it was pessible to arrive at very high final
- velecities with a considerable over-all inorease of momentum for
“the prejectile. At first it might be theught that it is a Lerin-

Jet, whereas actually it is just the oppesite. .The pressure
will shew as fellewsy first it was low;: then correspondingly
it increases in the first stage where it remains practically -

‘oengtant and, }uf%he last sectien, it diminishes again to equal
- @xternal prassure. At lsast it is a very interesting selution
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and ene that cannot be selved on the drawing table but only with
cenbustien experiments. If an air stream, flowing at supersonic
velecities, could be brought te statienary combustion so that at
all times the flame front commences at a like velocity and if
heating afterwards takes place, then this comparatively gimple
system could be constructéd. Should the experiment have negative
yesults, there is always the possibility of carrying the re-

_gtriotien further to produce a very small cress section so that

in this sectien a compression shock appears and it is agein back
in thd>subsoni@ range of velocity. It would then be pessible
4% later stages te arrange an enlarging of the cross section,but
that weuld mew cause & steady decline in velocity with cerres-
pending increase of pressure. In order te fully utilize the ve=
lecity injected here, a contraction before the expansion jet

on’ the stern would be nec¢essary. Ian order %o achieve this con-
treotien, it would be necessary to further decrease the internal

-pressurs while cerrespendingly accelerating the velocity at the

nATTeWest cross section and arrive at a senic speed that can,

by. cerresponding pressure drep, be increased to cerrespending
supersonic velocities. That is, the same dimensions as are in the
frent part of the design might appear at the stern. Probably

the over-all length would have to be increased from what is shown
here,

These migsiles were suppesed te be fired from normal launching
gtructures with 360 degrees traverse. This was an order that
emansted frem the Peeple's Commisiariat for Marine Construction
(now the Ministry of Shipbuilding Tndustry). . In the course of time,
the Germans were presented with the task of reducing the weight
from 1,000 kilegrams to 650 kilegrams and lower yet if pessible.

“As a firing instrument, no special launcher was supposed to be

utilized as the opinion was that, on beard a battle cruiser, all
deck space would be fully utilized for the ship's artillery and
that space was not te be wasted fer launchers. For this reason,
the launching was suppesed te be accemplished as follows: the
prejectile was supposed to have been placed within a more or
less cylindrical centainer in a fleating buey, and this buey
was supposed to have been threwn overboard in a manner similar
%o that of depth charges {by relling overboard at the stern).
Then the buoy would right itself peint up because the center

of gravity is low. By means of small charges, the cover cap
oould be removed and the projectile, with the aid of starting
recket, would launch itself in a vertical direction. In this

“way speclal precautionary measures would met have to be taken

on beard the vessel itself. The Germans actually worked out .’
this problem and arrived at a constructive seclution that could
fulfill the demands of the problem which was not necessarily te
be considered a forced solutien. Naturally the guiding process
would have to be orientated somewhat to the sides as the Ger-
mans were net able to shoot the projectile inte the homing beam
and had to “cabch® the prejectile in its vertical flight and only
then gradually work it into the gnide beam by means ef radie
contrel. But I cannet recall how this was effected. Theore-
tically, the Germans contemplated experiments that permitied
goed comparison of ‘the varieus systems.
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4. It is te be neted that it was designed as & dual purpose vea~
pon te be used with incendiary fragments against aircraft and
against maritime (ships) targets. For maritime targets the
missile, fitted with a special head, was supposed to create
& certain submersion run and underwater detonatien in the im-
addiate vicinity of a ship. Fer fighting #ff . ship targets,
& minimum of 60-60 kilometers was demanded, This demand could
A6t be met with the same instrument that usually was intended
for & ilight height of 18 kilemeters., On the contrary, within
48 kiloMeters height, the tetal propulsion medium was net cem-
‘pletely Weed.up. The Germans had to increase the fuel con-
taiders for the 50-60 kilometers distance in order te be able
‘0 utilize the game missile at such a distance. It was new
d4ffioult to observe it ever the 60 kilemeters and here a relay
#srvice was planned where an sircraft was suppesed to take
over. the intermediate ebservatien. By means of the aircraft,
the direod contrel and a cerrespending greater line of flight
Wete ebserved.

- Whim.

25X1
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Legend to Diagram, Page 10

zgggglation of Parts . : ’ \

‘1s  Acceleratien without injeoction .
2. Pressure Delivery threugh injectien.
3 nxpunlton wi;hout injectien .
& ,Onrbehrdrato-z
5. ¥ wld kg/on.C
6+ 'Oress Seotien ,
Te  -Prepellant Grill. . ;
8., Therme Insulatien. . ., \
_9¢ "Witre Cellulese Powder + ‘Aluminum fine cuts.
10. Stlﬂim Recket ,
1le Deep Drawn Sheet Steel uovoring.
2. Jeur individual Rudder Blades.
13 2win Serve Unit with Special Anplificra
34 Radie-Zransmitter Type Btrluuburg,
18, Gyro Batteries.
16, Bleotrenis Minimum Igniter Kugelblitz (Kugelblitz - Cede name fer
German Minimum Distanoe Igniter)..
17« Dipele Antenna fer Kugelblitz
18, Pregram Reducer Valve 300/30/10/Atmes..with eleotrenic ceatrel .
19« Bleotronio Gentrol ETquipment frem Rheintechter.
© 20+ Propellant Grill,
21, Three Phase Trans-inverter 500 ko,
22,  Antenna for Qemmand Radie.
2%, Doaisn Sohonatio for Supersenic Heated Jet Projcctilo.

SECRET

Approved For Release 2006/11/05 : CIA-RDP80-00810A001900540008-3



