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Welcome to the world of modal
rocketry. CALIFORNA ROCKETRY

magazine will bring you the latest

imformation on rocket products and
activities,

A one year subscription is only $5.
That's fourty percent off the cover
price!

PO BOX 1242, CLAREMONT, CA 91711

Dadicoted to the odvoncement of model recker rechnology.

Contributors

Needed!

COSTRIBUTORS NEEDED: CALITORNIA ROCKEIRY ix still young,

and this =eans we harve A shortage of material.

We encour=

nge all readars to subalt an article, plan, or phote each

FUALLEE,

you can't think of one, sisply do a product review.

There are masy floples you comld wrlite on, bt Lf

in any

case, photos cam be BAW or color, asd artlcles can be elther

iyped or bhasdwritten,

neatly.

ROCKETEERS FROM AROUND THE WORLD

Flang shoald be "photo ready™;
iz, meatly drave In biack ink with all letterlng done

that
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Top photo: Flown at Ssole Creek, this sodel ls 10.5 feet
tall nnd is resovered on an eight foob plastic parashate,
Tha model is constracted from fons rinzs, wood stringers,
and a paper coverlag. Wlth a GA0LY Ut goes over 200 feet
high.

Lower Jeft: This faailiar bird 1s A scaled 9up version of
the elrea 1971 Eastes Starlignt. Constractsd with ACE Bl-
2% and 1/0° balga fins, 1t fiys well with coeposite motors.

Lowar right: The S=oke Creek launch attracted over 100 pen-
ple froa all over the country imcluding Gary Rosenfleld,
who constructed this =odel with n Eovie casera payload.
Fowersd by an endbarner, this sotor thrusted for 2] ssc-
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FEATUE ARTICLE

By Gary Rosenfisld
TAEIDS IE ZICE-POYER KDDZL BOCEET AOTCR D515 703 THE 20°s
FART 2 = G3AIN DESIGHS

In the first artlcle of thls serles, [ delt with soce
miafory of the coeposite propellant model rocket motors and
cufrent and futurs propellant trends in these Dotars, This
part will dsal pricarily with sropellamt charge or “grain™
dagign, As applied to thess fotors.

A=azingly, every cosposite proveliant sodel rocket
=ator prodiced fof comBerginl sals sinee ir¥ ndtl's Enerjet
cotars of the late 60's has used the sase graln design, the

mesilictiel center barning wariely - ng shoum fn Flgure I

L3 oagster La aknonatariaad
by A cenker arlindpical ner-
foratien rumning the entire
T leagth af tha grain, with a
dinseter of approxieately ooe

Ealf to Rhree aighths the oulw
"\\1 N side dinceter of the grain.

= Low cost mnd vereatility are
the price fentures of this deslgn. The core enn be drllled
or salded, nnd the propellant ncts as Insulation during the
turmy proteciing the chamber wvalls from the ﬁDBF nlas
coctustion tesperntures untll the socent of Murnout.

Unfertunately, the "core arner® suffers from seweral
serious drmubacks. The typlenl tize-thruat curve showm 1s
undesirable froz toth parforsance apd flybiiliy standpoints.
The wariable chasber presoure produced by the inereaning
turning surface desands a casing that 1s thicker and heavier
than one that would be required for o asutmal-turning (fig 2)

| - degign,

With formilntions that are
in current use, ths short tum
tize of this conflmaration
{which iz dsteroimed in part

SO

Hiaily

Y
[ Ly the web thicimess, the dis-
g B tance from the propellast i
- M=
ADOADDN :

ner surface to its 0D) 1s
Inferior in alticude perforaance to other designs due to
hlgh average drng on Lightuvelgant sodels. Hove¥er; on heav-
lar rockets this say Le A plds. Becadse the flaal Ehrdst
le¥el oay be two to four tioes the ialtial, many oodels are
gioply Tipped mpart mear burmcut due to the treosndous nero-
dyaasic and accalaration forces acticmg on thez during thls
period. This affects the Myabdlity sigmifieastly.
e Jallowing 1s a brlel discussion of several mltema-
tive Zmain demizne that are applicable to sodel rocketsy asd
zny be used in Muture comsercial oodel rocket motors. ALl
of these configurntions have Lesn sither used ar propossd
for ues in £ and F type sodel rociket sotors. Flenss ressc.
tar EAL the co==ents omds about ench deslmm are ln ocomld.

m

sention of sloe 1isiting factors and carrest emsipg =nterial

and propellant formulation trends.

Frpum 18 flgure 2 i% an cutside restrloted, esnter-
buraing desigm. This differs fros {igure 1 in that beth
ends burmn tounrd the center; decrensing the limear turning
surface of the charge. With an L/ atio of ome and n grain
00 fto core diameter matio of tuwo, n neutrnl Wwrning surfnce
iz obtained, which ia its chief positive Featurs, 3y in-
crenaing the L/D matis, an imcrsasinciy progressivs Ehmast
profile 15 cbinined. Only one =nd gy be 1oft unrestristed
for additionn] eomtrol of the thrust curve, [lmndmntages
include possible heavier casing or insulation ard more coe-
plex mamafacturing techniques. This deslan io also llsited
to rather short, fat sotors - 1lke am T (40 ng) in & 1.125
0D case. e b |

)

tages is that, vith current propellant bura rates, 1t allouve
Dach longsr ‘mrn tizss than a corslurner,
that n neutral thrust level is deliversd over the satime

urn tize, Less desirealbles fentures include the mead for
oore lpgalative cape oaterials or A seperats caze limer ta
pratect the engse fro= thersal destrictlon.

The endlurning deaign
shown in flgure 9 consuoes 1t-
self In the sanner of & clgnr-
Elte - fron oRe efid Lo tha
Cne of 1T& maln advan.

-

oibher.

Anothar bonuas i=

kamifacturing
2ntkods cay Ye Core coenlex and the sotopts aTePRos thruat
nademaate Jor the henvier sodels. The codifysd
E - coredesndburner shoun in fig-
] ,.-" \,I ure & adds n substantinl
— Jt'ﬂ | initial thrust solke to the
}-\ 2 \_\ f curve, allowing fast takeof!
H_'—'_:.-ff nnd =oderate sastain. Proper
talloring of awernge thrust level can produce n Eotor which
w1l 11ft any =odel rocket safely, and this featurs will
mugh the endiurner incrensingly ints the comsercial codal
rogiat =arket In the 80%'s,
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a1 gt The "slatiurner® iz fig-
Rty ure 5 crodices a tioe-thrast
47 o ‘rce nlsost emactly opposite
(. tkat of the port burers in
flgare 1. As the propallant

/ iz consuzed, the slot widens
antil a tiny sliver of DNael 1n
left, producing the coopletely

rogressive curve shown. AdvantnSes include extrese initial

thruat aed low fiondl thrust for flvaldiity (Aay Goodsom of

AAl has flowm 180 n-s mators in ardinary paper rockets).

agvever, case lnmilatiom L@ menerally meedsd and the siot

mist be Solded In. The low chambar pressure near the end of

- the turn causes propellant I

Flgare & e, saffar.

The tapsred 310t in flE-
urs 5 reverses this effect,
sodifrlng the curve inko an
egeantially nsutsal trmce.
Figure 7 shows a "flnocyl™; a
design used in sany profession.
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al rockets. This scdification of the slotlumer dellivers

il 4 » P it
Flgure 7 the desired nedtfal Lrace

l#as expogure of the case o
hot cosbustlon gnses, dus 10
the insulative affect of the

T
1

\]?, partial eylindrical cors. The
‘x\: el core adds the right nsount of

-l

progressivity fo the FeETesE-
ilve burning alota.

ooy

The "siar® desipn in flpure 4 i3 cosmon to samy eflisacy

| AnE sTunding rockets,  CepEnd.
2Za «n She slre a=d muber of

poi=ts cn. Che atar, a @O0re oOF

T sams neutral burn wurfnce 4o

phtained, although this cnn

e medl fyed Zreatly, Houewver,

NN

.

ke short Wirs tlce of this

agslin, Sue Lo Lhe =onll web
thicimens, gfeserally limits 1ty applicatlon to IACEe, Beavy

rockets or very strongly bullt a=all reckets. Speclally

formilated slov-lurnings propellants onn cnlpe 1t ooare c=enble

Wa = e matdiad e aald Baablom ds Eeps
% - - s A G - =i

fiveé, A zliver of propellant 1eft at Warnout Ssduces the
prepellant [__ somewhat, Joha ODavls of Cozpos!te Dymazics
has srarizanted with sotars uaing this configuration, tmk

rrodusticn of thes 13 protably out of the qusstion dus to
high sasufactaring cost and 1ittle advaniage cver cylindri-
cil eore Lurners. Hussr has Lt that Estes 1o working on an
E type aoter using the star desig.

i ™, g Feally, 3111 Yood of
- pdorlall Chemdeal Systems DMwiziom of
United Techoplogies haa rec-

ently proposel the degism

sbowm 1a figure 9 - affec-
tionataly called the “syatery-
Jat", or BoTe properly,

Surprisiegly,

N

this 2eslpgn produces mn aloast perfectly fiat time—thrust
curve Lf the 0D to cors mntlo is kept to about 2.87:1. Up
to 411 =ay be employed IF a slightly Bigher thrust dusing
ik middle of the burm can be toleratesd., The prime adwan.
tafe of this deslgm ls that end ‘mrnleg lengih turn tises
zan Lbe obitalned das to the large web thickhiess.

*poonliranre ™.

Tha core
Joopg lts dlgndmntages
are the difficuliy of obtalping am 1oitinl high thrust splike
and the remirensenl for a 2ore insylative case or l1iner
gver At 1sast part of the Internal clrcaafersnce. In this
respect 1T hns nn sdwantnge over the endimrner which resulir-
#s Inmulation around Lhe satirs chamber.

=ny be elther solded or drilled.

The future of =zodel rocketry i= partially imflunced by
the isagination of designers. Consldering thig, deslfns
ather than those 2entloped oay be developed nad becoze fens-
1hle, and sventumlly be eoployed 1n oodel rocket sotors.
these and other Pmctors wvill comtinue %9 iafluence the trends

in high pouer sodel rocket motor design for the RO's,

E i i [_]ﬂ [E i @vaiew

5E2 THE BACK COVER FOR THE OFFICIAL
ANNOUNCZHENT! EVERYOHZE 15 EHCOURAGED

T0 COLZ AND FLY ARY ROCKEYS.

THERE WILL BE A FULL REQORDS TRIALS FOR ALTITUDE.

5P0C-4& records trials and sport launch will be held
at the optisus location im the west for altliods records
trials. [acerms Dry Lake 13 high io the warm upper desert
of Californin, thus the air conditions are perfect for
fast bigh altltode spdels.

There will be a trophy for the highest altituds Sodel
rocket. This ssans anythisg goes with safety certified
motors. You will probably have to exceed 2000 oeters, Lo
place!! Unlimited altitude 13 the nase, perforsance 1g
Lhe Eaze,

Another firat! Geodeslc tracking will be used for
the first tiee in the west: SPOC-£ / BT will utilize the
nevly recognized "Geodesic tracking equaslons®. The corf-
rected version. E=phasie will e placed on F alt, E EL4,
D 35, and Onlisited altltude. S5ET RECORDS THIS WEEKEND.
NAR sesbership i3 optional, tut is required to file for

US and FAl records. Be thers July 4=5, 1981.
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