science expert to pse padal My disereed
sanipulating, tha tonches b othe entlusiasm
of Ale stwlent= Lo Tewd Lhen into studying area,
the teacher might not be able ta caver in elass,

Tn dumonsiraliog priciples of physics, model
rocketry again shows considerable  adaptahili
Rocket propulston moy e desonsieatod [
elfeetively nd  impreseively Ly using eilher o
model rocket enpine and a simple static  thrust
stand or a model rocket engine in o L
noby using A hallocn aml the Blackbon
coster Carees son e demonsLeated by ahulung
the relative effect of wimd and forward velocity
on racket Flight. Acceleration aml motion con be
dempnsteated in s aus wnys, alewg with g Toe
—velocily relations, average velocity, ne
lerution, wir drag effects, anl
th:nrl:tx:'\l versus actual performance with noe morc
than a medel rockel, o siepla €
tho I:I.\c):lmnl\ll,

In the avea of loree alang, Notry
vidaa Tar interesling sl elear desomstrations of
Fewlon's laws of molion. The effect of rocket
weight on rocket velocity ond altitude ean demon-
strote that the hady ot rast Londs Lo voeain at
vest and the body in metion Lends Lo remain in
swolion, The takeslT aml (light of the model rocket
ehor  that wnbalanced forces couse the bady to ac-
celerate, anl the racket engine ftself, during
operati slawa Lhat Tor ey welion Lhere is an
aapnl akd appesite reaction,

Domunslewlions weing mulel rocketry can range
Micther alfield than just the physics of motion and
furce, For exsnple, in meteorology the pocket can
provide for studies af wind apeeds ol vncious wl-
titudes and studies of thermals anl vertical air
enrrents, The sinple lounching of a grasshepper or
nouse can provide for countless studies fw animal
hehavier ond biology. In £ T
tha dotorminndion of racket's altitude provides
w very elTective meuns of introducing trignmemetry,
and the calculation of racket flight charae
istics can invelve gamentey, algobra, and  wven
caleulus,

A el m

Hathoratfes 15 highly imporiant in madel rockesry,
Thic young mak in lanening o use mines and tangents
to meaoure distaness and vnjoring himself while datug
it. (NAR Frats}

Sinple
froe carran

. enes LR
zul rocket pr..}:l.l_io'\ inel
total dopalce, nvorags

Optics and photography con le intraducad Dy the
desimn and launching af o cawern recket, leading
into studies of lowses, reflection and refraction,
udioa of the eye, telescopes, aerial phatagraphy,
mapping,  aod many other lields. Electricity can
be covered in che design and Cunetion of Townehing
systens, oo ione devices, and other acces-
savies for model rocket cperation.

Tt san be seen that applications af madel rock-
elry in the classeoom ore nuncrous. Uy aneauraging
the student's fntorest in rockelry and- space, ho
WE11 alaa be encouraged to further efforts in lan-
gunge arts, listary, nothemacles, and the lilkc,
tirst as they relato to Bis eockeley aelivilic
uwat Inter Cor Cheir vwi aike, Tn sncournging Lhese
interests, the teacher enccurages the development
ol the student towards the professions, and belps
produce a person wiha will contelbute 1o the com-
munity nmd the natian, ainee he is providiog moti-
vation Tor Lhe sludenl's learning.

1T further inlorasbion on prejecis, supplies.
and Titernlere is desired, Eetee Industries will
Te glud to supply all passihle assistance. Estes
Industries recognlzes the pavameant impertonce of
educatinn tn Amordcan 14To, and ean devote their
entire sLof's eflocle to niding you in solving
yaur seience education prablen.

Teachmg for
Tomorrow

with Model Rocketry

A Practical Way
to Channel
Student Interest

to Greater Achievement

Estes Industries, Ing
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Need o New Approoch?

Acsarding tomany authorities, Americs trails in
the space race. This is no accident. It requirad
tha cestilnod offurts of muny xhort-gighted pegple
Lubar lers, politicians. wry  personnel
und even some educatnrs--i ll: this situstion,
and it will require wall the efforts of those who
are cancoraed with the welfare of sur esentry Lo
Wi we theough this crisis.

It can be assumed that, since you are resding
is, vou are mot one of the shart-sighted. Dut
every teacher has problens, snd the solutions are
not always wisy Lo Cind, We do not pretesd to hove
the salution tu every problem, but we o Fesl Lhat
we muy be able to help Tied o solulion to sone.

Quite familiar to teachers nre the cries, "T
need something to got my students interested," apd
"I need something concrele with which to demon-
strate these ' Maodel rocketry can help
aolve both of these problens.

Why Model Rocketry?

When the first Sputeik wes lounched in 1937,
boys and young men avross the country set oul o
tey te enulote, in their bock yueds, the Teats of
the professionals. Thee  earnage wos fantastic.
Match  beads, gun powider, zine and sulfur, and
athar mivtores were poured inta gas pipes, conduil,
ur almest any other container te Torm rockets.
Frobably the climnx of Lhis medoess came in Floy-
dada, Texws, when weven students were injurod and
a ehomisbry Lescher killed hy the esplasiom of a
"emnll" demonstration vockel engioe built by the
teacher.

It was cut of this sitwiation thuat model rocketry
grew.  Model racketry was intemled from the begin-
ning to provide a safe, rclioble means to allow
Americn's young enthusiasts ta expross Lheir de-
aire far ihe stars without injuring or killing
themselves. In the years since its inception in
1457, madel rocketry has enjoyed one of Lhe Losi
aafety recorls of any spart ar active lulily.

Model rochetry's excellent safaty rocard Qs
gely due to the nature of the propellant means

Clazerocs nadel rocket metivities led to this =ixth
#rade selance fair project inwhich o smmll rocket slad
was uced in dogyler atudies.

usel,  The model racketeer dacs i1 hia wen
engine, but uses one which is e 111y prepared
aunal een proven safe.  The medel rochel engine
is mon-netallie, highly insensilive to heat and
shock, and Limited in size. There are no H00 paund
steve pipe missiles in nodel rocketry, A madol
et, by definition, weighs na wore Lhan 16
aunces, with most weighing between ane ami Lhe
wa,  The amount of propellant used rarely ex-
cowla 144 vunce.

The typical model racket engine consists of o
non-netallic easing, 5 wessle, propellant, o time
de: |:Iun.‘u, aml np wjection charge to activate
Thir very system, The recket itsell
W1Lituden af aver 1000 Tont single staged, and i
returncd by o paeschule or sinilar device io ke
rlewn again amd again by simply replacing the ox-
pomded engine. While the high schoel sonior chom-
istry class may, in ssme cnses, Teel they are ready
to start eesearch into fuel mixtures, generally
Hetlo will be learned by such a progran sinca the
Atudent still does not have sufficiont bachground
ur safe equipment to handle Chermosetting resins,
hinding agemts, iehkibilors, and the sther b

altain

- e

RUBKET STABILITY)

n :
ctudent, Tuis goung nan hwa Leraed sboat oemter of
mass and center of pressure while Finding cut the ra-
quirenents for rocket stabality.

vlements of modern prapellant tocheology, Tather
than waste time teyiog to Cind the best mixture of
zine and selfue, an unsabisfactory and unreliable
propellant al best, leschers are finding wova and
more  the advisability ef wiing w medel Tocket
angine and Tocusing the attention of students s
the mure rewarding aspects af roeket

Te is well known that o studest lencns most
rapidly and retains a laeger part of what he learns
when he ean associale his lewrning activities with
Bis ather interssts and needs, real
he is studying will have a practical applical
future date, Thua the [irel e of medel

T in arousing the student's interest
amt Wringing hone io him the practical value of
Tonrning.

There ave Tew young people who will remain i
improssol by the sight of a small rocket seari

I’
vuloulnzes the s

hundreds of feet inta the nir and relurning sus-

pended Uy n parachute.  Maal of thes will auto-
matically ask the gquestion, "Cun T build one oo
The Leae secure
Nis ke tnl Foek-

elry. When Johnny laonches his rockel fo 500 feet,
and breaks a balsa Tin an landing because his para-
chute LIn't open completely, Mike is ceing to de-
cide that he can do better, and will sof cut o
try.

Here the teacher can disereetly step |
wnsuurace Both cosperative amd competilive s -
ties.  After the stulent has read some of the
literature supplied by the manufacturer, lh.r.lmad
ta w o simple explanations by the teache
[ to
understand same af Lhe wnderlying principles asso-
ctated with rockelry, such us propulsion by reac-
tan, center of mass, stability, drag, neeelernlion,
wi Lrajectory. e has by no means saetered these
fields, hut he is boginning Lo realize their cxist-
cnce nml eecognize their value, In sheet, ho is
bocoming interesied in learning.

At an wnrly stage in the pupdl's acquaintance
with mudel rocketry. the teachor may well initiate
Uhe Cirst group activity, Ome teacher began his
student's aetivity by dividing them inta  fau
graups, one te construct the rocket, thar Lo
vt and abimerve the weather up Lo e lounch-
%y another ta consteuct aml vperate the electrical
lsunching system, aml the fourth to determine, hy
mathenatie the altitude attained by the rocket,
Elu.h group wis enpowered to deloy or posipons Lhe
unching for any necessary reason, ami each was
AIlI:rI:KtI.‘ﬂ ininsuring that its purt of the launch-
ing went ofT | . The result was that, wilh
carelil guiding by the teacher, coch proup hegan
te Tenrn o vonsiderable amowsd abost ihe scienc
ite particular a retaling groups, the
learning of cach group wes raunded .,

fa

et

The actual welhods wsed by the teacher are not
of prime impoctance, snd the teackee teed nol be o




