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"pulation gined nbhowl the Summer of

Thege Wert German manufpctured

miadel recket motord hpve been in cir-

'l

1983, There are two different sizes -
lhe '"HELD-1000 Raketen-Antriebe' npnd

Jdhe HELD-RHID,

Both the rockets are unusual In that
they eon be physically altered by deeps

ening 1he perforation by drillingflathing.

Culdance for these operations is pros
wided by (the manufacturer, This faci-
lity enables two 'Conditions’ for the

i s B E e e

Aboves TELDOINOD motors come in
boxes of len, Steing fuses st ripht,

e

HELD-1000 and three for the MELD.
5000, making thig a [lve-motor serioes,

Degpite having only elght HELD rochet
firtnga to drew information from, nll
theae variatlons of both maotors haye
heen abaorved, and this article summar-
lzoe the motors bosod on theae [lrings,

HELD10OOWV
RAKETEN-
ANTRIEBE .

The HELD-1000 rocket molor seems
to be intended primarily to Iaunch a
small balsa model sircraft{length:d, 40m
+1'7.3", span: 0,31m:12, 2" usinga
bungees boost eyvstem, The zireras
heing relezsed by the ipniting rochet
pushing on a levered plate near the
motor,

Cther rocket modeles produced speci-
fically for use with the HELD-1000
include the "ODINY, "THOR" and the
"WOGAN",

The HELD-1MM0 motor as supplied is
93, 2mm Iong nrdd 15mm In diameler
with internal diameter 10, 3mm, T
witlgha 20,9 grammes with 13, 6 grama
of this consisting of bhinck powdor pro-
pellant,



fockel todels produced by the-HELD
comypmany, forthe HELD1000 motor,
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The stoled oo™ thragt {9 ne being
between B20 and 1000 grammes, but
aur Tiring na BTATIC.H88 an 20th Aug,
1083, wam guite outeide this range ot
1,460 grammes, The sustain thrust
tevel wis TR0 prammes,  The total bhueen
{{ime of ihia [ring was 4, 25 seconds,

apningt the gipted time of 5,35 scconds,

Twa lights of the ns-supplied HELD-
1000 rockel molor were cheerved, thai
of XREC-637 mnd the Paisley Rocketesrs'

Test rocketa vweing HELD_I000 motors
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KRC_527 RAE-99(ME 4) KRC-611

Above: John D, Stewart with RE-81
{8k 4) during launch preparcation,

Sgciety RR_98(MEk 4) of 31st Aug, 10863
and 11th September, 1883 respectively,
The effective square.wave exhaus!
velocity of the moter used on XRC-
537 was 117, 6m/e (386 itfsec) while
the 65 gramme rocket was genl 380 (e
into the sky with impaet at 174 yard:
The exhavst value from the RH-N%
(B 4) woa 129, 6m/s (425 N eea), anl
the 37 gramme rockel went to 060 It

altitude with range nboul 105 yards.




The moter was ejected either during
Mighl, or on fmpsct,

The modilfication of the HELD-1000 to
WCondition II' involves increasing the
depth of the perforation from 15mm to
27.5mm ueing o 2, 6mm drill bit, The
immedinte effect of this modification is
an {necreage In stated 'boost' threl,
Thig value riging to 2,030 grommes and

total burn time reduced to 5, 2 sec,

YWhen n 'Condition II' motor was {lred
ag STATIC-606 on 10th April, 1984, a
maximum thrust of 3, 637 grammes wab

g

reglalered with total burn time 4,75 sec,

Another Condition-1I HELD-1000 wan
flght tonted in the B7.5 gramme XHC.
(11 on 21at Aprid, 1984, It soaredio
060 feel altitude and 164 mph, while

impact took place at 84 yards, The
meRn exhaust valocity ecame out as
249mf= (817 ff=ec) or 201% of the
average 'Condition-1" value,

The considerably Inrger HELD-5Q00
rockel motor la 90, dmm long ancd (e
26, 3mm In diameter overall., Thia
motor has &n aluminfum internal elecve
into which the 38 prammes of black
powder {a packed. A thin cardboard
oiter cage completes the motor which
in total welghs 63 grammaea,

Three HELD-5000 motora have boon
wtudled - all at different recammended
‘Conditions® (I, 11, aod 1115, ALl af
these rockets were fMown, mo than the
theust rendings ntatee are those glven
by the manufacturer alons,
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Test rockets powered by HELD-5000
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RRA-100 XRC-558 XRC-6816

Below: The stated performance of the
three versions of the HELD-G000 motor,
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Praparsl by 1he Hecmann: Charih=Gaanllenhafi o¥
frem prools atemd fieingn eanduerel 3nd Aag, 100,

The second HELD.3000 motor wiak
Inthe-drilled to 'Condition 1Y whiech [n-
volved adding an extea Hmm depth
using a 5, Dmm drill-bit, It was built
into the XRC-5359 teat rocket Lol ed
on 27th November, 1983, Launched at

The first HELD-5000 motor was uged
by the Paigley Rocketeers' Society to
fly their RR-100 mail-rocket =t Walls
Hill, owteide Paisley on 11th Sept,
1083, No ndditional perforetion depth
was made to the motor which propelled
thig 418 gramme rocket, Launched at
07, the roelkel curved scross the wal-
ley reaching 250 feet altilude above
the liigh launch point, Mazimum velo-
city wae 141 mph, while the rockel
ecrashed throupgh & row of trees at o
ground range of about 300 yards.
Eifoctive square-wive exhaust velocity
attained wag 276m/a (906, 8 ft/sech

Above: Paleley Hocketeers prepare
RiT-100 mall rockaet for [1lght,
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Above:r BRR-100 roars away from the
tep of Walla Hill, Scotlnnd,

45“. the rocket reached 22Zmph in just
2,1 secands and attrined an apogee of
330 Teet, belfore impacting st 565 yvds
range, The rocket weighed 153% grams
at launch, Mean exhaus! velocity was
mesured ag 278 s (904 ftfsec), while
the the flight jtself was considerably
quieter than expected,

Mnost recenl firing was a HELD 3900,
'Condition III' rocket meolor used to

Below: The HELD-5000 rocket motor
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propel XRC-G16 on 21et Apell, 1084,
Amnzing acceleration during the boost
phage gent the rocket to 145 mph 1n
1.9 meconds of total burn,  ‘The roolkat
coagled an to an altitude of abeat 700 [
before turning nnd descending brond-
alde, how |t gently landed at just 23
yardy range, This method of dugcenl
invalidated the exhaoust veloeity calcu-
Iation method used (nthls ense desplte
the rockets excliting flght,

Above: A Condltion-I1 HELID- 1000
rocket motor hoving e thruast
mesured on Thrust-Stand-1 nsg the
STATIC-690 experimental Mring.
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1983 *Weco' firework rockets; very
gimilar to the HELD rocket motors,

In the awiumn af 1989 p serles of
German [irewark rocketa were studicd
for the '"Flrework Rocket Survey', Of
thoge tested, threo motorg ware Heen
to be of the same kind as the HELD
motors, Manufacturer la Weeo, [J)

FIREWORK
ROCKET
MOTORS
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