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Letters to ond
from the editor

in our "Letters To And Trom The Editor™ section we
will imclude the most intereating and probdng letters we
recleve sach lssue and will respond to mamy of them im
print. Feel free to critlcize (or complemsnt) sur publdici-
tien or aay other im your letters.

We hopa that publication of the views of the average
sodeller will stimulate sducatiosm and Purther cosmunication
in the sodel rocket commumity. We will also use this
sectlon to amsver amy technlcal questioms the readers say
bare about model rocketry or hobbles in general.

We will publish CALIFORNIA BOCEETAT sagazice guarter-
1y unti]l further notice. We hope to contimually incrsasze
the wiuves of informaticon as well as increase the use of
photos. A carefully selected phots will appear sn the
cover of each lssue and & photo page will highlight ths
ingide. Plenss send photos. OF special lnterest 1s the
poseible use of color printing! "You can look for this.™

0f special interest to us 1z infarmation on the AGLiT-
itles of cluba mcrass the nation and around the world!
Thanks for reading!

Cover Pnoo
Photo by Tom Kolis

The sublect of our first cover photo 1s Jerry Irvine's
Mongrel model. This four foot tall rocket iz constructed
entirely froB papasr, wood, and plastic, amd 1s fully recor-
erable. This particular flight was sarked Ly an extresely
fast 1iftoff, A sucessful recovery on & six foot parackhute,
and A track to 0.98 o les,
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This phote shows the Mongrel on its second flight with

four F7-6's and & G62-15, The flight was flawless and the

mode] was caught Ly the owner on recovery. Photo by Tom
5
Elie.
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CALTFORNIA ROCKETRY magazine will provids information
and apalysis on warlous aspects of professional, amateur,
and sodel rocketry. Additionally, any activity that sight
cecar at a gathering s subject to print.
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ACE Inforsation Heport - 2
Snoke Creek launch results
1981 Model and Craft Show
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Facific Area Eeglomal - 10
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Oary Bosenfield, famous Tocket motor desigmer and
founder of CoEposite Dynamics, anmd his lovely wife

Helcdy, apprentice rocket sagloeser.

The AGE of sdvertising space

Mati Ota Ls a forser Texas rocketeer

who recently ceught Callforzia MRI- fever
fever. He 1s boldiog two ACE Allegro
btz pawered Ly & Fe0's...each!
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The supser 11u1::‘:| at Bl Dorads dry lake. Laft o Right, Jerry
Irvine with Moogrel, Chuck Rogers with Pegasus, apd Esrey Kine

with Ewe stage Chromatic Pague and Chromatle Fanlaszy.
The Mongrel n: flown with 4 G"s and an F and with

7 etall

b F's and & G, tho Pegamus waz [lowa with a & and 12
Fg; the two siage was flowvn with 7 G"% o A G, nnd
the Chromatic Faniasy was flown with the ultlizate,

PRESENTS: gllmpses from the past

The imcredable .'lerr}' Irvine (oa kmees)
with bis fantastlc 2 stage Uprated
Mongrel. Fower 1s & G boost and 2 G

and 3 F upper. Alss zhown 1t Matt Ota,
I TR ]

Roger Johnsom"s Leautlful foll scale
BR-7 rocket 12 an exact duplicate of
the amatear rocket. This 1s the first
rocket be hae padmted {n yearsl
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FEATURE ARTICLE

Power freaks arise

TRENDS I¥ EIGH POWER MODEL ROCEET MOTOR DESIGK FOR THE B0%s
By Gary Rosenfisld

The hotby of sodel rockstry had its Legionings with the
degvelopaent of & pre-loaded rockst Boter that required so
bhandling of chssleals by the user., Almost without sxception,
these motors were fusled by black powdsr propellant that was
hydraulically rassed into & commalutely-wound paper casing.

In the late 1960%s Irv Walt of Bocket Development Co.
introduced the world's first sodel rocket motors using a
modern, high-energy propellant with a plastic Vinder. These
motors werd called Eserjets. Shortly thersafter, Enerjet
tecame & subsidiary of Cemturi EngloeerinZ Co., then headed
by Leroy Plester. Boerjets flourlshed untll about 1974,
when Centuri decided to shut down the Emerjet line because
of various protlesms, protably a low profit sargin due to the
high eanufacturing cost of Enerjets comparsd to conventiconal
mode]l rocket motors,

ifter a four year *1ull’ in model rocket sotor develop-
ment; two mew companies, S=all Sounding Hocket Systems (mow
Crown Rocket Technology) im 1978 and Coaposite Dymamics ia
1979, re-introduced the high- energy sodel rocket metor
comcept. S55ES wsed 1.125 Inch dlapeter paper-phenclic cas-
ings with sachined graphite rozzles. CD countersd with
filazent-wound fibargiaszs cases and cast cerasie nozzles.

Both 55ES and CD used Hydroxyl-tersimated polybutadiens
{ETFE) fuel Woder - a breakihrough in mode] rocket =otor
deslgn techaology. This 13 a current state—gf-the-art
rocket propellant ingrediemt in use in several military
rocket systems, and So0B to be IB BARY BODE.

Comphsite Dynamics pushed mode] rocket techmelogy
further with its first sotor, the E20 - a motor with the saze
physieal disensions as the Estes D12 Tut with 2.5 times the
power (%0 n/s). Sinee them, 35AS has introduced the EbsS
[«9%" din, x 3,25 long), and CD"s lntest iz the FOO, a D12
dianeter sotor 4,.6" lomg (80 nfs). 55RS's 30, F9O, amd
F&7 sotors are Emerjet dlaseter (1.125°).

What about the future? Cosposite Iymamics has revealed
plang for anm "EY" motor, am sndturning design (first of 1ts
dnd when introduced) with A 8.5 secopd tuarn tise. Tentative
dizensions are 1.125% (Enerlet diasstar) and 2.9" long.
((John Davis of CL has tald =e that the "E9* will b= 90" g
2.7%" to be compatable with Egtes kdts. E9's are avallabls
in certaln parts of the world pow! - ed,))

muscur has 1t that CD is working on a C-dimzeter *D°.
Such a deslgn was Introduced by Emerjet in the early ™',
it was s0on resoved from the markst. 55RS5 has not anscunced
any new motors latsly. Canarcc has a line of A-D motors
using & cospoxite propellant, but these are relatively low
techmology, with paper and plastic cases. They have no real
adwantage over staidard black powder motors due to the low
propellant deliversd specific ispulse (similar te gasoline -

octane rating). THE BEST OF CALIFORNIA ROCEETRY

Esztes and Certurl are bound to continue producimg thelir
black powder sotors,; with no plans for high-perforsance
designs.

Az far as s propellanta go, 1t will be sufficlent to
exceed the perforvasce deliversd by current asssnius per-
chlorate (AP) and HTF3 forsulaticns, This propellant will
protably te an industry standard past the year 2000. At
Last, ieproved precessing technigues will increage propellant
density, by lncressing solids leading, alloving greatsr
amounts of propeliant to be stored in smaller eotor cases.
This increase ie rot large, from sbout .05% to .062 1b/in’
(8%/0), and will result in minor design isprovemests,

It 1s difficalt to excesd speciflc impulses of 210 gec.,
partly becauss the small size of model rocket motors msans
that Bore of the propellant energy (As a percentage of the
total) 1s lost to non-adiabatic conditions. Thess comdlitions
inelude the "cold® mozzle and casing walls and also dus to
low combmstion efficiency in the zaall setors becsuse of
iondequate residence (reaction) time of the comluation
coeponents in the motor chamber.

AMusiras can be used to inereass propallant density to
atout .065 1%/1n”, tut the internal losses in thle systes
are eves greater than a mon-aluminized propellast. Thie 1=

Tecause alusinus costustlon in & rocket motor is a relatimely
slow priycess lovolving predominately liguid-state cosburtlon
rather thar gasseous, This oeans that a large portion o the
alusinue in & model rocket sotor 1s expelled from the nrgzle,
failing to transgfer its combustlon esergy to the lighte:
moleculyr welght exhaust products such as Hydrogen (which Ly
the way is the source of the increased specific lmpulss of
these propellants in the larger motars).

Higher pressures in a soter will imerease spec . fic
lepulse die To the bhigher pressure ratio in the nozzle vhich
"extrac:s" sore energy from the exhaust gases, and sooevhat
higher comtustlon efficlency. DMsadwntages include the
roquireient of imcreassd casing thicimess (apd welght) and
posslbl s lncreases in outzlde dimenzion;.

It 1 doubtful that high strength eaterials such a3
Eavlar and graphite fibers will be used 1n model rocket
motors (n the near fature, =alnly because of the High zost
of thes: ltens,

Ino short, the propellant for high perforsacce model
rocket eotors in the 80%s will protmbly e a son-alusinizes
(or 1oy alumizmas) AP-BTFE forsalation with & density of
alout .060 1b/in” and a delivered ISP (specific impulae) o
about Z.0 seec. Chamber pressares will range fros 200-50

psl on the average in most designs. CR

Gacy Hosenfield is currently a developsent englineer
for the Bermite dirigion of the Whittaker Corp. He doen
testicg of new and azotic propellants for professicnal
applications. He 1s well known for hls work wvith Composiie
Dynamics, & model rocket sotor mamufmcturer,froa 1972 t113
1780, [During that tise Cary was primarily responsitle for
product deslgn and packaging.



