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Memorandum on the mortar rocket problem,
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With regar'd/ to the Qﬁastion ‘of & rocket with grest aoeur;acy-
of. fire, a very good solution of the problem hed clready been : : \
vprovided by the’ Unge'aenal torpedo. (See appexﬁ:\x). Tb Unge /
rocket was a projeotile of from 7,7 to 9 exlivre length, tha centre
of gravity of which lay in the foromost third of the irojecl:i:le
so thet, in the case of a projoctile following the trajectory
tanéent almost exactly, the resu.lytanbs of stmospheric resistance
. should have out the aﬁfs of ﬁhe projectile fairly close to the cenmtre
of gravity. Should aﬁy‘ great doviation occur force would
be applied to a point much further towards the rear. sfo that, just =3
with an arrow, the pro;}ectlle would be forced back imto the proper
plans, The powder gases were omitted throuon nozzles which mmseé
the rocket to rotate,
4 ocemtring ring at the centre of gravity ;s said to hove improved
: firing accuracy ‘ooénsiderablyy.'
In the target graphs for 4400 meters am‘i 3000 meters reproduced
. : in the dooument the vef& slight dispersion of a very large number is :
obvious, while only a few rounds were & considerable distance from
the target. :
The 1o cm) . 17 kg \
20 om) ‘torpedo 1130 xe
30 om) weighad 420 kg
In order to obtain similar results in & cheaper way the czuses
for the se relstively fuvourable rasults must be ewsmified.

With e rocket the prqpelling force is operative during a lerge
part of the flight of the projectile, Even with the most cereful

production methods, however, it is irpossible to mele the resultznts
of the motive force pass exactly through the centre of gravity;

it will, rether always cause a rotating moment round the cemire of
gravity. The effect must be that the trajectory is altered by this
rotating moment in an unpredlcta'ble and, therefore, uncomtrollzble
_ menner.
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If. bowever, the rocket is casused to rotate this rototing moment
will contimuelly chance its direction and, finally, will only cause-
& sort of spiral: -ne-ent rom:! the trejectory tensemb;so the
rlrlzti:m of the mcket.is cbsolutely nccessery for its precision, The
guestion is now; how ropid sust the rotetion be? The unce rocket
was relstively short ang blunt, it required reletively ropid rotetion
for stsble flight,

Presumsbly the more lite en srrow the rocket is mede, the

slomer the rotation needeé, Tor an errow to fly well a long, thin,

light ro@, with the tamil-picce (the Tlizht) sttached to the end, must.

be sttsched to the hscvy point.

Fresumsbly & rocket will fly well if. the front portion is
beavy end. is formed in such = .nmme.r thet the ctmospheric resistance
is easily overcome, thet is 2 slonfer peint tr_p/ered’off a2t the
rear Gli. The exhsust vents ﬁuld not be l;laceti too far from the
centre of grevity so th=t, even if tke nr.n..lfscture ‘is bad, the
resultents of ths resction forces do not sut the curve too far from~ :
the centre of gra.vitj.

The steering fins at the enfl of  lonz, light rod. How must they
be set? In sny cese, mot psrallel to the roé but obliquely in the
direction of the twist, If thcy sre inclined suffic_ienf:ﬁ thoy,
tllens&lves, will hqzrl: ths agceIs Ty rotation to the projectile,

meanse, for mmufacturing and other reasons, it would seem:

- edvigble to avoid obliGue jebts which, obv1ously, would cause

the rotetion much better,

Finnlly the guestion of the firing appcratus and the Unge

"~ eemtering rings
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'“ith‘ Unge #hé ;ienteriﬁg .rixi,g‘\m.doqbted},y !.mprm}ed firing .
ascuracy, <_But, the expl'éz;a’tion‘tha’g Un_g;al gzave for the ocpuse of’
* this improvanent 'appecrs, t,§ mej; te be'r toa fare-fetched and artificial,

Wihen the torpedo Wa.s’_“é‘w‘jected from the launching a'pparatua;, it was,
as Unge observed, deflected; No wonder, for the torpedo, no
longer sﬁpported wnder the ceﬁtre of }_:ra-vity, and attracjtsd ‘by‘
gre;vity, began to fall whilsl:“thé rear part was still suppo‘r'be‘d
and thus a twisting tendency was produced. and as its velocity at
this moment was still very low the deviation could be considerable
and th.;‘Ls hac a di.'fferent effect 'Vwith every projectile becaus.ef the
r_speed of rotation altered in relation to the friction, that"ls
varying rotatory effects were caused, The inportant/:gﬁ the
centering ring was, however, in my opinion, thét it ]..ay in the
region of the osx-ﬂ;re of gravity. Thus, as soon as the rear part was
no longer. supported in the berrel by any type of/’n;nfring device, the
projectile was only su.pported in the barrel' at its centre of fra=
vity, that is, as it treaveled forward ’tmder support, no rotating
moment round a transve;'se axis was imparteé to it by gravity,:
- And 'at the instent at which the cemtring ring leaves the muazzle
the whole of the roclet pfoj;ctigle .is,‘ at that moment complete.ly
free, I £i ) ;

The effectiveness méy be improved if the centring ring .isvf‘sharp-

edged and the sxis of rotation can be mede to coincide with the
centre of gravity axus, but this does not seem to be importent,

On the other hend it is importent that the ring should give
support ‘immediately under the centre of gravity, So sctuslly it
should be constructed so that it can be adjusted according to the
elevation of the barrel and then fixed in position,

Al]l these considerations are nmaturally quelitative, not
quentitative. And extensive experiments will be required to

achieve good results.
: Signeds von Eberhard,
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Furthernore it is advisable for the fé]clowing.reusons,
not to ellow the rooket to operate from &n initiul velocity of O
‘r;ut to impert to it & certain initial velocity by 'firing it or
by means cf a catepult, As the rocket is operated solely
by the propélling force, the seme Quantity of propelling cherpge
is-Iréquired t;) inerease the veloocity from O; to 4O meters as
from 160 to 140 meters. In the letter case, however, the energy
increase obteined with the same quantity of propelling cherge
is many times grqater than in the former case, It is, therefore,
~advisable to use moans o'bher‘ than the propelling charge of the
racket to provide the sméil amount of emer~y redquired for

launching.
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1 hereby certify thet the above momorandum was taken from
Krupp File

AK/KGC - 952,

Nuernbor., 11 March 148
signeds H, L in k .

Atborney.




