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Rocket-borne camera ook this photo of
of Estes Indusirier offices. Man who
lawnched rocket & dndicaied by arrow,

These menocingooking rockets, jer planer and spacewien are some of the models

SR o Y

manufactured by Estes Industrics, Inc

Arsenal for model missilemen

A Penrose, Colo., factory sells

5,000 small rocket engines daily

By BERNARD KELLY

HAT Iz the rocket center
w of the world? Cape Hen-

nedy? Wrong. Slberia?
Wrong again. The United States
gent up 82 research rockets and
miaziles during 1964. But during
this same period Estes Industries,
Inc., of Penrage, Calo., sald 5,000
rocket engines a day—and It Is
fair to presume that most were
used,

The difference is that while the
birds that soar from Cope Hennedy
wre big ones, these that Estes sells
are models in kit form. The models
are tiny, but the operating principle
15 the same.

Vern Estes, president of Estes In-
dustries. estimniea that his firm
makes 80 per cent of all model rock-
ets. The company also sells great
quantities of parts and materials
from which rocket fans can Asiém-
ble their own ereations.

About 20 per cent of the kite the
company makes are scale models of
existing rockets. The rest are de-
§igns by Eses or members of his
staff, or have been submitied in con-
tests conducted several times a year
by Moedel Rocket News, a quarterly
publication izsued by Estes.

One unusual rocket, which should
bt o0 the market by the lime you
read this, s the Camroe. If soars

confinved
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MODEL MISSILES continued

info the shy, lurna and lakes a pic-
ture of the carth before it TMoais o
the ground. The camern mnd the
rocket to launch it cost 55, Film
and dovelopang are exlra.

All of the Estes model mckets
have WUede charscleristics in come-
mon: (1) They are lounched by one
or more Estes-produced “'engines.”
The typleal engine ls eylindrieal, 3%
inches bong and .7 inch o diameter
{2) They.go up, gunlod by o vod
which holds the roeckel in 8 veriical
position wntil it has left the launch-
ng pad. (3} Afler reaching ils max-
imum helight, the rocket I8 returned
to earth by o parachute o that the
owner can reecaver il pul in a new
enging and sond it up agein—eny
number of times.

CThe model rockelver can selscl an
individunl pocket from the firm's ca-
tabogue and assemible o from the
plone enclosed, 0r hie can buy parls
and design ond build his own roocke],
The rocket can be powored by ong or
marre engines. A in full siee rockets,
ithese may be arranged in clusiers
and in several siages.

Decause he dodd not wanl young
exporimeniere o [T huth.lll' with
propeiiants, Esies does mol reveal
the fermula which powers his en-
gines. Eutes says the enghnes work
well nnd are mexpensive (21 cenis 1o
35 cents), o young scientisis enn get
better results by buving the engines
than by trykng 1o make Usem.

How high can these rockeis go,

and how fast? The height and speed
are governed by the number and
power of the engines, the woighl,
the wind resistiance, and the excel:
lence of tha design. One-engine rock-
eis weighing one ounce might rise
from 300 io 1,500 feet, depending on
the size of the engine. One Estes
rockel, the Astron Farside, 25 inches
lomg wilh three stages, hbs reached
n height of more than 2,500 el 10
could go higher with mere stages, Il
reaches & top spied of 400 miles an
hour! The Asiron Farside, wilhioul
ongines, is priced ot 52,75

Estes, 35 a “native of Mizsour]
win m Denver in the building cone-
tracting busincss in 1938 when be
ook on @ contract to manufacture
mudel rockel ongines for  anolbor
company. Ry 19861 he decided 1o go
inlo the rocket kit business for him.
wiodl, He wonked s lavorable lnbor
morkel, alio g place where he could
buy acreage reasonably, and Fre-
maznd Cominly turned oul o be the
BREWET

Estcd Indusiries, Inc,, now hos 89
acres of rolling land near Penrose,
bardween Colorado Springe and Covon
City, The site is just off UE High-
way 5 near the istorsectisn with
Colorado Highway 115 The firm now
has 53 full-iime employes and the
company shops arc open M hours &
daoy.

In 1951 Estes mel and married
Oleda Kane of Clarinda, lowa, and
baoth sre offlicers of the company, he

s president, she az seeretary-reas.
urcr. Bl Bimon, who also ediis the
company calalagues and publica-
tions, i vies preddent. Gene Strest
is the company ariisi, asnd Simon
and Street now do more of the de-
signing work than Estes himself. “A
Ereat Wwam,” he says af them.

Why bulld madel rochkeis?

First, they sell. Also, says Estes,
the pompany (eele it 8 holping young
erientisiy who one of theoe days may
design the wvehlcle which will take
padsengers o the Moon and the
plancis

"The desting of almost every
greal engineer, scientisy, physiclst,
mathermalician  and chemist  was
started gorly in life,” Estes =ays.
“The principles of rockel design, ag-
releration,  (hrust,  acrodynamics,
stability, trajectory, tracking and
many wlhir fields are identical for
musdee] and professnl rockelry.”

The ldess that have been come-
bimed 1w make n big business of
srmall rockels did il lake shape in
oo session af Uhinking.

It all came oul of many “think®
SUSENE, BN Many eUoasgEs, Esles
says. 1 thought about rockels and
motors all the time—nights. Satur-
dave, Sundays, holidaye=and while
1 war working al my conirscling
busiivess and while 1 should have
bren slreping.

“] eame up with ideas and lurned
them aver in my mind while 1 was
driving my car — anywhere, any

lime. [ lived with il And evenloally
I had the kdea—ihe design—for ihe
equipment we now use o manufac.
ture the rocket engines. The first
rockel I designed & the T-nch=long
Astron Scould, anad we still scll 1. The
rocket without the engine cosis only
0 cents. It's a goeod one for the
youngeier who wanis io leam rockel
balance principles and 1o design his
o preisdeda, "

Estes read books and magazines
about rockets, too. One volume that
proved particularly helpful, e says,
wans Rockel Propulsion Elements by
George P. Sutton.

The presbdent of the Mational As-
sociation of Rocketry, Harry Siine,
formerly of Denver and now of New
Canaan, Conn., helped wilh knowl-
edge and sdvice. Estes look courses
at thir University of Colorsdo D
ver Conter kol bolped  hem with
mechanical problems.

There also was Lrinl and error.
Tuke ithe Asiron Seoul. The lirsl
made]l didn't work, sa he buill an-
olher, N worked, bt before the fin-
al design was sclopiced 30 io 8 pao-
wiypes wore buill

When the company decides 1o pul
oul o new rockel, the lirst model s
pul together with the gresiesi skill
and attention to detail. If it fliea
wiell, one is aszrmbled in a sloppy
manner, o sea how well i will Ny
i & podor worker puld it vogether.

“We try o howe something traly

centinwed
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different now when we put out a
new kit,” says Estes.

The Astron Alpha, soon (o appear,
g one you can'l possibly goof on,™”
Estez aays. The hope is that it
will fly even il crudely assembled,
Another new item, the Gyroe, will
use i helicopler tvpe recovery de-
vice instead of a parachute.

The work poes on in cight one-
story buildings at Penrose and three
additional rented warchouses. Work-
men producing  eongines and nose
concs, for example, are on duty 24
hours a day. keeping supplies of
many different varieties in stock —
including a stock of 3§ million en-
gines. Crows work a number of
shifts untfl the stock of a given item
is well ahead of demand, then furn
e another lem. Some ilems oare
bought in bulk from other maniafac-
turers and shipped In. Kiiz arve
made up several hundred at a time.
In all, the plant and stock ai Pen-
rose ‘iz wvalued at more than
S100,000," Estecs says.

The 1966 cotalogue lists 35 kits
from which rockels, space planes,
gliders, electric lounching systems
ond even a fying saucer ¢an b ag-
sembled. In addition 36 siyles and
sizes of rocket body tubcs, 25 rocket
engines, and 31 nose cones are of-
fered, Many other items for use in
building reckets are listed, plus tech-
nical information and advice.

In those days before the move to
Penrose, Estes now feels he may

have been a little inattentive to wife-
Iy conversation. 'But Gleda is pret-
iy understanding.”” he says. “Now
she's an active member of the local
rockel club and has built prize-win-
ning rockets."”

Although scale models of existing
rockets are good sellers, they gen-
erally do not fly as well as rockels
designed in small size to begin with.,
Right now the company is marketing
a 2-inch-long model of the Gemini-
Titan as a *‘zemi-zeale model.” It
flies well, sells for 34 and is spec-
tacular to look al, bul iz nol recom-
mended as a kit for a beginner,

The president of Estes Industries,
Inc., puts in a long day ot the of-
fice but loves every minute of it.
Afler a full day, he usually has din-
ner with the family, then returns to
the office until 10 or 11 p.m,

Once a week, however, he travels
to Colorado Springs, 31 miles north-
cast, 1o study rapid reading in an ef-
fort 1o keep wp with the increasing
amount of papcrwork which crosses
hiz desk. He now reads under 1,000
words a minuie and hopes to raise
hiz level to between 2,500 and 5000
words a minute,

Thiz will halp Estes in handling
the corrcspondence that comes fto
the company [irom young rocKeteers.

“We deal with about 100,000 fans,™
says Estes. “We Iry to answer their
letters, and some of them are really
gharp. We're proud of them,

“They ask advice and we iry lo

Vern Estes. prendent of

the company, confers with his
machinizt, Ray Burns. Many

af the tools and machines used in
manufociuring processes ane
made in Estes Industries shops.

give it to them. They have problems
and we try 1o help solve them. Kids
wrile us about their experiments,
One built @ rockel of popeorn: an-
other used spaghetti for the body
fube and & mestball for the nose
cone. One boy sent his rocket up
from n pig poen and it came right
back down in the same place. He re-
ported that the hogs ate it before he
could get to it

Estes has many hobbies, hittle
time to give to them. He bowls, has
a set of golf clubs he has never
found time to use, and plays croquet
with friends on the lawn in front of
his home. But everyihing takes a
back seat to mode] rockelry.

There are model rockel socictics
all over the United States. and many
of these rocketeers belong to the Na-
tional Association of Rocketry, which
has nearly 3,000 members. There is
a local chapter, the Astron Rockel
Socicty, which iz compozed of about
30 boye from Florence and Penrose,
Colo, They are 8 to 16 years of age.
Annual conventions are called Na-
tional Association of HRockeiry An-
nual Meels and are numbered —
NARAM 1, NARAM 2, etc. NARAM
T In 1965 waz st Abardeen Proving
Grounde, Md.

Right in their own family the Estes
have three girl rocketecrs, Beily,
13; Sharon 10, and Linda, 4.

“They're right in orbit, along with
the rest of today’s youngsters,” says
Esles.

+ + +
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Steven Duchaman, 13, of Canon City, uses
Electro-Lawnch ignition system o
send a Big Bertha rocket on s flighe.

Viern Esies, president of Estes Indusiries,
Inc., and his wije, Gleda, secretary-
treasurer, are tycoons of toy rocker business.




