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Model Rocketry the Space Age Hobhy

C

MODEL ROCKETRY is that exciting new hobby of building and flying
model rockets. MODEL ROCKETRY takes the thrill of a rocket launching
off the TV screen and brings it "live" direct to you. Model rockets are
made from light-weight, non-metallic materials and are powered by com-
mercially manufactured model rocket engines.

For you, MODEL ROCKETRY can be - - -

~A Hobby

Now enjoyed by many thousands, the hobby of MODEL ROCKETRY, like the
hobbies of model airplanes, model boats and model cars, has grown rapid-
ly in recent years. You build your own model, conduct your own count-
down, press the button and watch your model travel swiftly hundreds of
feet into the sky. And that isn't the end - you watch the ejection sys-
tem deploy the recovery device and return the model to earth safely.

~An Educational Program

MODEL ROCKETRY readily fits into the educational field and has been
the basis for many successful science faie projects. Theories and prin-
ciples from the fields of physics and mathematics can be visually demon-
strated and directly related to MODEL ROCKETRY. Electronies also may be
worked into your program. You can perform projects to study aerodynam-
ics, nose cone design, fin design, rocket stability, tracking systems,
recovery devices, staging and separation techniques and ignition systems.
Through the use of static test equipment designed especially for model
rocket engines, you can study first hand how a rocket engine performs.
By recording the thrust, you can calculate the total impulse, specific
impulse, etc., of the propellant charge.

—A Competitive Sport

MODEL ROCKETRY is nationally organized, and competitive events are
held at local, regional and national levels. Once a year the National
Association of Rocketry schedules an annual meet at which contests are
held to determine the national champions. Winning a beautiful trophy at
the annual NAR meet is a real challenge to your ability and knowledge of
model rockets.

~The NAR Way

The National Association of Rocketry (NAR) is a non-profit organi-
zation which is largely responsible for the existence of MODEL ROCKETRY
as it is today. The NAR has established a safety code and booklet of
rules and regulations. A Newsletter is published regularly to keep the
members informed on the latest happenings in the field. For more infor-
mation on becoming a member of the National Association of Rocketry,
write NAR, 1239 Vermont Avenue, N.W., Washington, D. C., 20005.
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Rocket Development Corporation

ROCKET DEVELOPMENT CORPORATION was organized in 1961 in Utah to de-
velop and market static testing equipment for the model rocketeer.

Professional missilemen always static test thei? motors prev%oushzs
free flight firings to obtain the necessary information to deteg;zg;on,s
their "birds" will react in the air. ROCKET DEVELOPMENT CORP

static test equipment is patterned after the experienced and safe pro-
fessional units employed by the missile industry.

Irving Wait, president of the Company, .who guides t¥? ggodzﬁtlggg
velopment program, began work in the professional rocket 1; s
and has had experience in solid propellant research and deve ;pted 7 o5l
grams, in the design and development of r9cket moths gnd rela
ware and in the static testing and ballistic analysis field.

In 1963 the Company relocated in Indiana and added flight kits and
accessories to the product line.

Copyright(:>1966 by ROCKET DEVELOPMENT CORPORATION



Safety

oty Xcellent safety record of model rocketry is no accident - this

new hobby was designed for thos
g e interested in a res
of activities initiated by the current world-wide int§:2:ib§: aszgggzzzt

The most important safety factor in model rocketry, however, is be-
£

yond our design - that part is YOU, our customer.

Our safety code is for the purpose of protecting YOU. Only YOU can

keep model rocketry safe. We ask you to read and observe all of the RDC

Safety Code so that you may continue to enjoy this exciting, new space

age hobby.
A
RDC Safety Code
1. I will use only commercially manufactured rocket engines.
2. I will not tamper with
oy enginegf » or attempt to alter, the commercial model
3. I will not use any major metal parts on my model rocket; I will not

10.

use any metal parts near the rocket engine.

I will always use electric i
gnition, k
least 12 feet away from the launche;. i e it i

I will always launch
my rocket verti
vertical under any circumstances. RO L T7E e axceed 30° frod

I shall not fly a rocket whose flight weight exceeds one (1) pound.
I shall not use over four (4) ounces of propellant in any rocket.

I shall fly my models in an
ey e Aot open area, away from buildings, power

I shall always use a
of my rocket. recovery system to insure a safe, soft landing

I will carefully foll :
metidnt e y ow the manufacturer's instructions and recom-

pop pod, etc.
to build some models of your own design.

Getting Started

R (o]

The building and launching of a model rocket is not difficult nor
dangerous. A little common sense, observance of the RDC Safety Code -
and preferably adult supervision - are the main requirements.

The beginner should start by building a simple, single stage model

rocket of proven design such as are readily availasble in kit form. Once

you have mastered the single stage,
models such as multi-stage rockets, boost gliders, clustered engines, a

you can take on more sophisticated

After you gain experience in model rocketry, you may want
Screw

Streamer

Model rocket engines are made with a variety of burning times and
delay elements. Engines for single stage use have a delay element which
allows the rocket to coast upward for several seconds after the thrust
stops before the ejection charge pops out the recovery device.

' These commercially manufactured engines are safety-certified by the
National Association of Rocketry and are of non-metallic construction.
The manufacturer's recommendations should be followed in the care and
handling of the engines. All rocket engines should be ignited electri-
cally according to the instructions supplied with each package.

A new roecket engine must be used for each flight; however, the model
rocket itself should last for many, many flights.

Model rockets are launched from rod type launchers. The model rock-
et should be launched vertically, or nearly straight up - never horizon-

tally.
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| First Flighter % D 4
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For that first flight launch, try RDC's FIRST FLIGHTER ! Y i
Cat. No. Fliis..sdan $1.50
(Order engines separately)
The FIRS? FLIGHTER 'is a combination of standard Streamer Recovery
catalog items especially selected and priced for
an introductory offer to the beginning rocketeer.
Cagallo. “S1 1, .5 85005 Only $5.25 for $6.50 value. Recoiimended engines Ledgth 23.2 em 01")
NAR Type 1/2A.8-2 Weight 15 g
B.8-L
A.8-3
(Order engines separately)
Included in the FIRST FLIGHTER are: Streamer Recovery
Rawhide Rocket Kit Cat. No. F3 ] o 74 Vs
See Page 5 for the description. ccommencec engti
( 2 " ) NAR Type 1/2A.8-2
Three 1/2 A.8-2 engines A-g‘ﬁ
(See Pages 18-19 for the description.) B.o=
Sta-Put Launcher Cat. No. GLk (13")
(See Page 11 for the description.) Length 33 cm (13
Weight 25.8 g
Electric Launching Kit Cat. No. Eb
(See Page 11 for the description.)*
Three Flight Data Sheets Cat. No. G61 i Kk »
(See Page 23 for the description.) [ Get 'em up, move 'em out with RAWHIDE. Nothing fancy about this rocket;

Just rugged, reliable and excellent for the beginner.

*battery not included



Spin Fin—goost Glider

=

Cat. No. F8 S RUEES] 75
(Order engines separately)

Extra good for the windier days. The
heavier nose cone and spin fin design
result in exceptional stability.

Length  40.2 cm (15.83")

Weight 36.7 g

Recommended engines
NAR Type 1/2A.8-2
A.8-3

B.8-k

Cat. NO.<FT g5+ anei$lilts
(Order engines separately)

Length
Weight 20 g

Recommended engines

A unique, basic boost
glide position.
powered flight. The
charge is required.

3242 om (12,71
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NAR Type B.8-0 or A.8-0

glider design with permanent fixed elevons in

The off center thrust counters the fixed elevons during

FEATHER goes into glide at burnout. No ejection
Especially appealing to the careful craftsman who

enjoys precise assembly.

2-Stage

/
o723 ¢

CARDINAL with BOOSTER

Length
Weight

46.4 em (18-1/4")

30.2 g

CARDINAL

3 b o

Cat . No: UBF At i) S1uTS,
(Order engines separately)

Recommended engines
NAR Type 1/2A.8-2
A.8-3
B.8-h
1/2A.8-4 or A.8-U4 when
used as upper stage

39,4 cm (15.5")
19.5 g

Length
Weight

A trim beauty that turns in
a rewarding flight every
time. Special sub-sonic
nose cone reduces drag.
Streamer recovery.

X XX X X XEReX X X X X X

For high flying performance, convert the
Cardinal to a two=stage rocket with this
BOOSTER, designed for even mating with
the Cardinal fins. The large fin area
and light weight result in a gentle

‘\ flutter recovery.

Length 7.0 cm (2-3/4")
Weight 10.T7 g

Recommended engines NAR Type A.8-0 or B.8-0

')
{2 BOOSTER
Cat: No. T2B et conol(Se

(Order engines separately)



3-Stage

A three-stage rocket streamlined in appearance and
performance. An excellent choice for high

altitude research projects, the PATRIOT
has a nose cone section of over five

inches for payload compartment.

Streamer recovery.

Length 63.5 cm (25")
Weight 146.0 g

Recommended engines
NAR Type
1st stage - B 3-0
2nd stage - A.8-0
3rd stage - 1/2A.8-L4

PATRIOT

Cat. No:'E6U . i .l $2:95
(Order engines separately)

Clustered Engines

SAMPSON

For those who want a big rocket
with big power! This model,
over 30 inches tall, is powered
by a cluster of three rocket
engines. If you haven't had
experience with clustered eng-
ine rockets, try the SAMPSON.

If you have had experience with
clustered engines, you'll ap-
preciate this one all the more.

Roomy payload compartment of
approximately 1-1/16" I.D.
by over seven inches long.

The key to sucecess with clus-
tered designs is uniform, de-
pendable engine ignition. The
new RDC Ignitrite provides a
break-thru in clustered eng-
ine ignition.

See Page 20 for igniters and
Page 11 for cable kit.

Parachute Recovery

Length  85.7 cm (33.7")
Weight 90 g app.

CatwaNontF9! .ttt 8850
(Order engines separately)

Recommended engines

NAR Type
three A.8-3 or
three B.8-L

S



Pop Pod

NOVAII

The most advanced design in model rocketry!

Cat. No. F10 ........ $2.95
(Order engines separately)

Length 62.8 cm (24.7")
Weight L49.4 g

Recommended engines
NAR Type
two A.8-0 and B.8-6 or
two B 3-0 and B.8-6

A star performer! Years of planning and testing have gone into
this high velocity super-model rocket. The streamline aerodynamic de-
sign is accompanied by a twin engine "pop pod" arrangement designed by
Pat Artis of the RDC products development staff.

The "pop pod" system provides tremendous acceleration followed by
a single, long-burning sustainer engine in the main vehicle system. A
8lightly altered version has exceeded the speed of sound.

Definitely for the experienced rocketeer - not the beginner. Due
to the tremendous acceleration of the Nova III and the resulting high
stresses on the model, construction must be of the highest quality.

The acceleration and resulting high altitudes make this an excel-
lent payload and research rocket.

‘The heart of any clustered engine system is the ignition system.

It is mandatory to get all engines going at the same time. See Page
20 for the RDC Ignitrite and Page 11 for the special cabling kit.

10
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I.algnch

A sturdy launcher that stays put on windy
days. Four pointed legs press into the
earth.

The long launch rod holder keeps exhaust
away from launcher frame; no flame de-
flector necessary.

All parts press fit together. Folds up
for compact storage.

15" steel launch rod, 1/8 " diameter.

Sta-Put Launcher
Cat. Na. Ghl .. uiimis 3125

ELECTRIC IGNITION KIT

An indispensable item

modeler or the old-timer. All that is
needed for ignition (except the 6-volt

battery.) Includes -

Cat. RO, Bl T voimias st snimaiiie s 180, OF

- Single engine

for the beginning

mounting panel

15' cable

pushbutton switch
two crocodile clips
two micro-gator clips

CBt .\ 'No.' BS fistssiaatoeies: $6.95

ELECTRIC IGNITION KIT -
Clustered engines

Will handle up to four
engines at once - must
! be powered by a car
battery. Use with the
RDC Ignitrite for in-
stantaneous ignition.

Kit contains 30' cable,
2 car battery clamps,
8 micro-gator clips, 2
crocodile clips, push-
button switch, mount-
ing panel, lead wire.

Il



Recover
D

Recover : 7
. D ¢ Screw Eyes
//' Insert in nose cone for attaching shroud line, shock cord.
’ —
/// OAGL N0 B33 oo sim D/ OLEON L. o cioisivic wisin sisianisisseiots sis o o' 3/15¢
Shock Cord
elastic cord to connect nose cone and body tube to absorb
» shock on ejection of recovery device.
Cat WolGhai Ay S gl . ... 3/20¢
STREAMERS A GRt madins LR e e T L L 3208
For the lighter models or
where rapid descent is re- Parachute Kit
quired. Low wind drift. Enough material to make at least three parachutes. Tough bam-
boo paper (21" x 31"), black for good visibility. 2L nylon
shroud lines 18" long, 35 tape discs, 1/2" dia.,3 snap swivels.
Ont, No. GU6 s ANSEIUCEIONS (icvicbsnsoninesescases ToE
PARACHUTES Streamer Material
2" x 36" lengths of flame-
For big payloads and the proof, textured paper. One Recovery Kit
heavier models. each red, blue, yellow. The ideal kit for the active modeler. Contains enough material
Cat. No. G39 .......... 25¢ to make six or more parachutes and up to nine streamers. Two
P Faik M i 21" x 31" sheets of bamboo paper (one red, one blue). Three
arachube SSqoll “aterinl ) ! : 2" x 36" lengths of streamer material (one red, one blue, one
'I‘ough'bamboo paper. Won"t wels (like plastic) with heat from yellow). 48 shroud lines 18" long. 6 snap swivels. 77 tape
ejection charge. Big 21" x 31" sheet - makes up to eight discs, 1/2" dia. 10 tape discs, 3/4" dia. 12 recovery device
parachutes. State choice of red, blue, yellow, black. protectors. Instructions.
Cat. No. G36 ....... with instructions .............ee.. 35¢ fhat e, gl 0 e R s s nin s b AN 65
Shroud Line
White 20-1b. test nylon lines cut to length and knotted on one ; A" I
‘end; other end ready to fasten to canopy. Irp anes
- 3 g oAl
Cat. "Nos (B3 Tt ool eight Tines 18! idongicilisviisivs oyl 208 Easy to assemble balsa wood scale flying models. Big }8' wmﬁSgan-
Cat. No. G38 ....... eight 1lines 24" 10ng «vevreneeenen. 25¢ Rubber-powered. A beginner can ]..earn basic model construction technique
and gain experience in aerodynamics that will prove useful when flying
\ and designing your own rockets, especially boost gliders.
Tape Discs i
Sheet of 35 pressure sensitive tape discs. Cat, No. 83 % .: .ok Btate kit number :.hi. (Ll iitiE $1.00
1/2" diameter for attaching shroud lines to canopy. XL
Cat. No. G34 ceceees 35 to Bheet ci.i.iiiiiiiiiiiiiia... 20¢
3/4" diameter for attaching nylon line to streamer.
CatuiNOHGE5 ik sievin i35 to sheet .. aBiila Ui (i i en54 TAYLOR CUB
wit #154 ok )
Snap Swivels : \a cif,i":ﬂ]sgs
For hooking recovery device to nose cone, for easy change from DROPS PARACHUTE indlight i
chute to streamer. Also reduces shroud line twisting. See Page 15 for additional airplanes. DROES BRRACHUTE in/flight
£ 4 1%
Cab ¥ No. B0 aSTa i . o S s . < LB 208 13

12
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Design
D

c

RDC presents a selection of quality components for those interested
in building model rockets of their own, original design.

Cat. No. I.D. 0.D. Length Each Three For
G13 0.710 0.750 2-3/L4" 10¢ 20¢
G1k 0.710 0.750 6 i 15¢ 30¢
G17 0.710 0.750 10 b 20¢ 50¢
G18 0.710 0.750 12 & 25¢ 55¢
G15 1.070 1.120 8 = 25¢ 50¢
G16 1.625 1.685 12 s L5¢ 1.00

B R S e G et b o O N B S SIS WS WY

= el 00 ol SRS L 8 0 Lt e s i S
D

2 D, G50 2

Bk

_L G51 3
Use these wood adapters to join

| L body tubes of different diameters.

B R R St b o n s b R o S SR R S ST

T Cat. No. Length D_to D2 Each
(L)

It
+710 1.070 50¢

1.070 1.625 T5¢

Bulkheads
Short fiber rings for positioning engines
in body tubes. Fit .T710 tubes.
Cab: N6 .G3l ..... Heavy duty....ees.seis st dils-sTimis o« 3/ 298
Cat. No. G32 ..... Light weight .cccecces esesenessss 3/20¢
1k

N
0
S
E
c
¢ 0
N
4 E
‘4 s
Catalog Fits Shape Length B-balsa Each Set of 3
No. Tube I.D. Hd-hardwood
G2u .T10 A 1-1/4" B 20¢ 50¢
_G29 .710 B 1-1/47 Hd 15¢ 35¢
G26 <720 c 2-12/16" Hd 25¢ 60
GaT . 710 D 3-1/2" Hd 30¢ T15¢
G28 .T10 E 5-1/2" Hd 50¢ 1.35
_G25 .710 F L7 Hd 25¢ _60¢
Balsa Sheet
Big 3" x 12" balsa sheets for meking your own stabilizer fins, wings
for boost gliders, etc.
Cat. No. Thickness Pritsze
Gl 1/32" 16¢
G2 116" 18¢
G3 3/32" 20¢
Gk Ty 22¢
. Balse Blocks
Cen be used for nose cones, engine blocks, etc.
¢ Cat. No. G5 Wit x 3" Lg
Cat. No. GT 1Mt x 6" 8¢

CEE IR R R A R A B R O R B R B I R R R A A AR

P40 WARHAWK
wir ;f 152

MESSERSCHMITT
wIT 4157

Cat. No. 83 (¢ i.8tate kit number .. isveess

35

\/

& DROPS 2 BOMBS n fight =~

=

cesls e BLL00



Special Assortments Finishing Supplies

Ri—2 c R =L c
BSandpaper
For the Do-It-Yourself Rocketeer Assortment of quality sandpaper, coarse, medium, fine.
Cat T Noss G Y BENEil URB sheebae 0 . .. QUaEY . SVETU UL L5 ¢
With numerous kits and firings behind him, the advanced rocketeer :
is ready to strike out on his own. In these specially priced assortments Slick-Sand
are the basic components for many a model rocket -- this time the design Pad of plastic foam coated with a fast cutting abra-
is up to you. ‘ sive. Easy to hold, shapes to surface.
Experimenters Kit #1 ‘ Cat. No. CO8..5.7% e R R R .. 10¢
Cat.:'No. S8 Jo.iie i it a6 87,00 value: . .oisleos only: S50 Sigment
Dual purpose model cement featuring super .strength for construction
Contents: and fast drying for field repairs.
Body Tubes .T710 I.D. Ralsa Sheet 3" x 12" Ofts B0 U1E woevcesns @ Ok CUDE Cuvoe - . 2ng
2-3/h' " (two) 3/32 " (three) Cate SNoORROTIE S Na i ROaol tiba Voa s SV s s ieeebog
6 " (two) 1/16 " (one) :
10 " (two) 1/8 " (one) Masking Tape
12 WSt wo) / Narrow tape in 12-foot rolls.
One each of nose cones A - F (six) 1/8 and 1/4 widths excellent aids for fine trim fin-
ishing. Seal tightly for clean edges, strips off
Bulkheads (six) Launch Lugs (six) clean.
Shock Cord 1/8" x 18" (six)
Recovery Kit 3/8" size ideal for taping Ignitrites to engines.

Screw Eyes (six)
1/2" good for wrapping engine casings for snug fit in body tubes.

Cab:"No Qi .Sl ByBINTLT 154 Cab N0 w02 it avs o T 15¢
Cat. No&:/ CBWATLL NRERy8'IHEl N84 - Cat. No. Chbiii ... 142" 056

Experimenters Kit #2 Decal Sheets
Big 4" x 11" sheets of fuel-proof decal from which hundreds of ori-
Gats Bo: 159 oiiheiovoet 8 $12.79 vallle i« .0s - only $9:95 ginal designs can be cut. Indicate color choice of red, white,
blue, black, yellow, green, silver, orange, copper, gold.
Contents: ‘
v gat. Q160 Sioieie s s iwielistat AR ARLTSL AR da N AT P OB
Body Tubes Balsa Sheets ‘
S0 LoD 3/32" (six) Fiberglass Kit
2-3/4" - (six) 1/16" (two) Complete kit for making
6 Wi gour) /80l (twe) fiverglass parts. Try
10 e (four) making fins, rocket bod-
12 i (four) Body Tube Adapter G50 ies, etc. The kit con-
TR0T 145 tains can of resin and
8 " (one) Recovery Kit hardener, 28" x 38"
: glass cloth, release
Two each of nose cones A - F (twelve) agent, mixing cups and
rods, directions.
Bulkheads (15) Launch Lugs (12) / Sy
Screw Eyes (12) ; ; 5 LOTH
Shock Cord 1/8" x 18" (10), 3/16" x 18" (2) Cat. No. C8 ...... $2.65 o 516 MFG. CO. S':‘;Nnmm Towa "
16

17



POVDIOI‘

These small model rocket engines were designed and manufactured to
the particular requirements of model rocketry. The engine is a small
solid propellant rocket engine constructed of non-metallic materials.
All of these engines conform to specifications set up by the Standards
and Testing Committee of the National Association of Rocketry.

lay Char
Paper Casing .Propellant $°|
Typical Model s
ocket Motor
4

construction ,:_ Resiy: X mmas 1.75 em

Nozzle A

6.98 cm— Ejection Charge

Model rocket engines are classified according to the NAR Type which
is clearly marked on each engine.

First, engines are grouped according to total impulse or energy;
then average thrust, in pounds is stated and lastly, delay time, in sec-
onds, between the end of thrust and actuation of the ejection charge.

NAR CLASSIFICATION For example:
NAR Type - Total Impulse A B.8-4 engine would have a to-
1/2 A 0,010 »35 tal energy output of .7 to 1.2
A 0536 to." T0 1b.-sec [B]

B 0570.to. 1.20 -an average thrust of .8 1b.[.8]
(o 1.21 to 2.00 -and a delay of four seconds be-
D 2,01 to 4,00 tween engine burnout and ejec-
E 4,01 to 8.00 tion charge firing [-U4]
F 8.01 to 16.00

There are three basic model rocket engine divisions -

Single Stage Engines - These contain delay and ejection charges. The
delay charge is designed to operate the recovery system ejection
charge near the peak of trajectory.

Booster Engines - These have no delay charge or ejection charge and are
used to boost multi-stage rockets and ignite the stage above the
booster stage. Some boost gliders also use a booster engine.

Upper Stage Engines - Similar to single stage engines except they have
delay charges of a longer burning time. The upper stege rocket will
travel at a greater velocity than the single stage rocket due to
velocity imparted by the booster stage. Because of the higher ve-
locity of the upper stage, a longer "coasting" time is required to
reach peak altitude. An upper stage engine mey be used in single
stage rockets of exceptionally light weight and clean design.

18

Periosmance

R c
Engine Total Maximum Thrust Pre-Firing Propellant Time
Type Impulse Thrust Duration Weight Weight Deley

(1b-sec) (sec) (grams ) (1b) (sec)

Single Stage Engines

Y2A.8-2 0.35 23 oz. R 15.2 0.00422 2-2%
A.8-3 0.70 23 oz. .90 16.6 0.008kk4 3-3%
B.8-k 1415 23 oz. 1.k40 19.7 0.0139 L=k
B 3-5 1.15 9 1b. .35 19.9 0.0139 5-5%
Booster Engines
A.8-0 0.70 23 oz. .90 16.4 0.008L4k4 none
B.8-0 g 13 23 oz. 1.k0 17T 0.0139 none
B 3-0 1.15 9 1b. «35 19.5 0.0139 none
Upper Stage Engines

YaA.8- 0535 23 oz. R 15.3 0.00k22 L%
A.8-4  0.70 23 oz. .90 17:3 0.00844 L-LE
B.8-6. . .1.35 23 lopkibiaiiIs 50 20.6 0.0139 6-6%

636306 3 36 036 36 96 636 2696 6 36 36 36 3 3636 96 96 3 63636 96 36 36 36 36 30 36 6 36 36 36 36 36 36 36 36 30 96 36 3636 36 36 36 36 3630 36 36 36 96 36 36 36 90 36 36 3030 36 90 0 0 2030

ROCKET ENGINE PRICE LIST
(Igniters for electric ignition included with all en-
gine orders. See Page 20 for description of the new
RDC Ignitrite.)

NAR e Each Set of three

1/2 A.8-2 .30 10

1/2 A.8-k .30 .70
A.8-0 «35 .80
A.8-3 +35 .80
A.8-k «35 .80
B.8-0 .ko .90
B.8-L ko .90
B.8-6 .ho .90
B 3-0 .50 1.00
B 3-5 .50 1.00

Three-stage Special fE .90

(B 3-0, A.8-0, 1/2 A.8-k)
Nova Special e .90

(two A.8-0's, one B.8-6)

(When ordering, use NAR Tyve as catalog number.)

19



Igniter i
: > c Ignition Supplies

HERE AT LAST - AN IGNITER AS RELIABLE FOR A CLUSTER AS FOR A SINGLE
ENGINE - the new ROC I GN I TR I T E* ALWAYS USE ELECTRIC IGNITION - Safety protects YOU!!!

(pronounced Ignite - right) Nichrome Wire

Resistance wire used in electric ignition systems.
is the answer to your
ignition problems, now
you can have positive,
reliable rocket engine
ignition every time,
be it a single engine
or a cluster of up to
four engines. That's
right, =8 cluster of
four can be ignited as
dependably as a single

32-gauge wire (.0080" dia.) for low power ignition systems
(two size "D" batteries up to a 6-volt lantern battery. )
Resistance of 10.55 ohms per foot at 68 degrees F.

Cat RiNo - GoA NI  L  R e Fap b il S e o e 25¢

26-gauge wire (.0159" dia.) for electrical ignition with
12-volt firing systems such as a car battery. Resis-
tance of 2.670 ohms per foot at 68 degrees F.

engine. The hook-up of Cate No. G231 aes .. 3 fept vii ol i s e 39¢

a cluster of four on :

a test stand is shown Crocodile Clips »
at right with subse- For heavy-duty positive gripping, use these to attach to
quent simultaneous fir- cable wire, 6-volt lantern battery terminals, etc. {

ing in inset.
Cat. No. G20 ....:. one palri... i ool dcailio, i 25¢
S P 3 3% 1 the ble kits t with the IGNITRITE.

(See Page 11 for caERs oauss @ ) Alligator Clips

Provide a firm grip on fine nichrome wire.

Cat. No. G19 ...... one pair ....cec..

Giepie o giEe or tape Micro-gator Clips

IGNITRITE to nozzle Tiny clips especially handy for systems of limited space.
end of rocket engine : ,Kjbs"
and you're ready for Cat. No. G2Y. .. St LaneiDRIT ot s tiite e oo v 20¢

the count-down.
Push Button Switch

For use as a firing switch. Mounts in 3/8" hole.

No rocket engine system is any better than the igniter - wuse the L
best. Glueing or taping the igniter to the rocket engine creates a min- s Cat. No. B8 ...... Normally open (off) ........ 90¢
iature pressure vessel inside the nozzle cavity. Increased pressure in-
creases the burning rate and ignites entire propellant surface instanta- . Battery Clamps
neously. Use to attach cable to car batteries. 25 amp capacity.

The IGNITRITE comes in kit form - you can assemble your own Cat [ Nos  E6 ot one Lpaib 0.l oot s e s a o g

in seconds. :
Ignitacord
Cat. No. E2 ..... kit to make one dozen ............. 35¢ Burn rate 8-10 sec. per foot. Dia. 1/16" This ignition cord

is a means of transmitting fire from one engine to the next

in multi-staging when the 2nd stage engine is too far for ig-
nition from burn-out gases.

* patent pending Cat J8Ro. E10C.. ol £ive foot coll icsves ehailie

20
21




Trgck

Another "First" by RDC - The

Sta-Put Tracker

MEETS ALL REQUIREMENTS FOR
NATIONAL ASSOCIATION OF
ROCKETRY SANCTIONED CON-
TEST MEETS
The Sta-Put Tracker features:
. sturdy, tipped, tripod legs
. thumb screw leveling

. three bubble levels

. easy to read azimuth and
elevation

. optimum vision sighting
tube

The Sta-Put Tracker is more than just a highly accurate tracker
for contest use. You can also use this instrument to study and compare
the drag of various fin designs and nose cone shapes. The less the drag
the greater the altitude. Which nose cone shape and fin pattern is best
for your rocket? Don't guess - track and know for sure.

Range Tracking Unit - two Trackers, one Plotting Chart
and instructions

Cat . MO G o s iasivia sislasluisise s dinslsvin o v u w0s niseta o $29.95
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Record
D

Record keeping is one of the most
important parts of a serious model
rocketeer's program. For the mod-
eler who is planning on & career in
rocketry or any of the sciences, it
is excellent training.

With the Flight Log, record keeping is easy. All your papers are
kept in one convenient binder for handy reference. Keep other valuable
model rocket plans, data, pictures in the binder also. N

Flight date sheets are loaded with spaces for you to fill in on
date on weather conditions, description of rockets, engine types, igni-
tion system, peyload data, tracking data, recovery data and much, much
more.

Flight Log Binder and 24 flight data sheets
(1 g e o e el L R B, S Ml s e il B0 o)

Extra flight data sheets for your Flight Log :
e RO GBI s e Stk yivis s s aios a0 dAOZEH » o o SO

Don't guess - Record and Know!
Q a‘\,&oq' Rﬂx‘ ioq
POLE oss e e
R 41 Toro®
< tq

tuge,

Atm

? 1 OSph
et E“Sine(ﬁ) Tem@erax“re b Pressures
ROC

Wind_v:»

o
Stem1 pate Rrenge
gnitio“ o

oyee >
Firing Voltage?

ElevatIOH, Glide Time?
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Measure
D

c

In professional rocketry, static testing is sub-divided into two
types: (1) propellant evaluation and (2) rocket engine evaluation.

Propellant Evaluation -
Evaluation of the propellant is necessary and prerequisite to the

design and testing of the completed rocket engine. Every propellant has
its own particular characteristics which must be known and wunderstood
before that propellant can be used in a rocket engine. Some of the more
important characteristics are 1] burning rate, 2] specific impulse, 3] K
ratio or ratio of burning surface of propellant to throat area of the
nozzle and 4] exhaust velocity.

Samples of propellant are normally tested in rather small engines
because it is not yet known how they will react. If a new propellant is
under test and the results are uncertain, very small samples are used.
If the propellant should detonate, a disaster could easily occur if the
sample were large. It is also much more economical to use small samples
and small test engines.

Test engines are equipped with safety devices such as a blow-out
port or similar rupture device. The testing is performed in barricaded
or shielded test bays and performed by remote control to protect the op-
erators. Chamber pressure and thrust are the two most common parameters
for which tests are made. From pressure and thrust curves, much can be
learned about the propellant.

Rocket Engine Evaluation -

The completed rocket engine is tested statically to confirm the de-
sign of the engine and demonstrate its reliability. Does the design of
the propellant charge give the results expected? Only after a given
rocket design has proved itself reliable on the test stand do the mis-
sile companies make any attempt to fly it. Again, pressure and thrust
are the most important parameters to be measured, with the temperature
at critical points (such as the nozzle) often included.

Instrumentation -
The selection of instrumentation for testing rocket engines is sim-
ple - cost is usually the biggest factor - the greater the degree of

accuracy required, the greater the cost. In professional rocket testing
nearly all instrumentation is electronic for greater accuracy, as com-
pared to mechanical or semi-mechanical systems which cost far less.

In the electronic system, transducers are used as the measuring de-
vices. In transducers the electrical output signal is proportional to
the input (pressure, thrust, etc.) The transducer may contain a strain
gage or potentiometer. As the pressure or thrust changes, the resist-
ance of the transducer changes. This change in electrical output of the
transducer is fed to an amplifier where the output signal (resistance)
is enlarged or strengthened. The strengthened signal of the amplifier
is fed into a recorder where the data finally becomes visible and useful.
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The best recorders are optical (oscillographs) because they have a
very fast writing speed and no stylus friction. The oscillographs have
optical writing arms. That is, the stylus or the writing element is an
intense beam of light aimed at the light-sensitive chart paper. The
pen or ink stylus has considerable friction as it drags across the chart
paper and cannot write as fast as an optical system that has no physi-
cal contact with the chart paper. An optical system will pick up rapid
pressure or thrust changes that cannot be recorded with a pen stylus.
For instance, in the figure below, note the visicorder records minor
variations not picked up by the RDC mechanical system. The cheapest
oscillograph systems, with amplifiers, power supply, etc., start out at
about $5000 and go up from there.

A NAR visicorder trace
1.5~ | W AT v s
i \ Roc "“2;““‘ An example of the degree of
I{;:: \ accuracy may be seen here.
\
A=l \ A thrust-time curve from a
Model 62-A Stand is compared
D =~ with the thrust-time curve
0.5 - \ obtained from a load cell-
\ visicorder system worth sev-
\ eral thousand dollars.
T T 1
0 0.5 1.0 1.5

Time - seconds

For the obvious reason of cost, Rocket Development Corporation has
gone to the mechanical system of instrumentation. High quality compres-
sion springs are the heart of RDC measuring instruments. The force to
be measured (thrust or pressure) compresses the spring. The amount of
compression is recorded directly on the pressure-sensitive chart paper.
By calibrating the springs (applying a known load or weight and measur-
ing the amount of compression) very accurate data can be obtained

The Model 62-A Static Test Stand was designed for the small model
rocket engine with peak thrusts under two pounds.

The rocket engine is held firm-
ly on the Stand by an adjustable
clamp. Thrust from the rocket eng-
ine compresses the specially made
springs. The amount of compression
is recorded on chart paper by means
of a stylus arm. Incorporating the
stylus arm, motor mount and spring
rod into a single assembly provides
a highly accurate and sensitive re-
cording system. The chart drive is
povered by a small DC motor and gear
train. The speed of the chart drum
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Test Accessories

varies with the voltage applied to the motor. A 6-volt battery will
give a chart speed of about three inches per second.

Cat. No. A2 .... With three strips of chart paper ... $12.95

Chart Paper
clear, sharp thrust-time curves are produced on this pressure-sen-

sitive chart paper. 4" wide. An 18-inch strip is used each test.

Cat. No. Bl ...... 12 strips, each 18" long ........ $1.00
Gt 30, B2 st ed 190=-T008 TOLL s sanauonmaksssssssighs0b

Temperature-Indicating Pellets

These pellets, about aspirin size, can be used to determine temper-
atures reached during a firing, etc. The pellet will melt at the degree
listed for it. The following temperatures are available (F°): 100, 200
300, koo, 500, 600, 700, 800, 900, 1000.

Cat. No. Bl3 ..... Three pellets, same temperature . $1.00
Cat. No. Blk ..... Ten pellets, one of each temp-

SYERRYe - 118Led s iaiss csanvens s isindR Bl
Cat. No. B1l5 ..... One pellet, any temperature ..... 50¢

Springs
Fits over 1/L" dia. rod; four inches long at rest. When spring is

fully compressed, the maximum force listed has been exerted.

Ctie J0. B0  aooine 0% 1DBoo oo oo smdasne samgsinse D56
[ TR o R TS - T T R e S S S e
Cat. . BRLociane D=2% Thle oe0sciigssins ctnmasivsisdsness 350

Electric Motor

DC. 14 rpm at 6 volts, 7 rpm at 3 volts. 1/4"
diameter output shaft. Use as chart drive on test
stands, etc.

GG NO: THOD e esis » sbon ausin sux0i6 bt tion LI

Mini Plug & Socket
Use as safety disconnect plug on electric ignition systems.

Cat. NO. B9 .cosee Mounts in 1/8" hole cccccsescsssss$les50
Foam Rubber

Lightweight foam rubber is ideal for protecting electronic payloads
instruments, etc.,

Catoi 0o CT. s onnne B B R & L/ o il oas s o SR AN
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Learn Witnh Rocketry

Rocket Development Corporation has developed an educational program
around model rocketry which involves more than skill at building models
and enjoying the thrill of a launching. The RDC program is even more
than designing your own rocket and learning what makes it fly. It in-
cludes a basic technical background in rocketry and helps you utilize
the information you gain to improve your abilities as a rocketeer and
as a scholar. P

Model building is a skill - the more you do it, the more skillful
you become. Doing fine, careful hand work is necessary for many pro-
fessions outside the rocket field; for example, the surgeon, dentist
watchmaker, repairman and the builders of the many miniature electronic
devices all possess skillful-trained hands.

In addition to developing skill, the model rocket builder is con-
structing an educational tool. When you observe the behavior of the
model rocket in flight, you are getting information. A good scientist
observes and records every bit of information in his experimentation and
daily work, even if all the details may not seem important at the time.

What is the thrust to weight ratio? What is the mass ratio? How
much drag? What velocity can you expect? What's the acceleration? How
high will it go? 4

As your instrument (model rocket) supplies the answers, you should
record the data accurately. You will also want to compare data from
different flights to get a more complete picture of model rocket perfor-
mance.

THE _PROGRAM

1. Construct and fly one of our single stage rockets with streamer re-
covery. The Rawhide and Cardinal are excellent choices for your initial
step. Fly these rockets with 1/2A.8-2, A.8-3 and B.8-k engines.

2. Design and build your own single stage rocket. Study the flight
ballistics section of the RDC Ballistics Manual, especially that chapter
on stability.

3. Construct a parachute and use instead of the streamer. Make enough
flights with chutes to become totally familiar with parachute recovery.
Start a record of your flights in the RDC Flight Log.

k. As your introduction to multi-stage rockets, build the Cardinal and
Booster. Fly this with streamer and parachute recovery systems. Start
with A.8-0 booster and 1/2A.8-L engines; progress to a B 3-0 booster and
B.8-6 upper stage combination. Remember, keep those records and be ob-
servant of performance. Start tracking your rockets with the RDC Sta-
Put Trackers. Accurate altitude data is a must for your records. Study
altitude determination and tracking in the RDC Ballistics Manual.
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Learn With Rocketry

R ---D C

s Design and build your own two-stage rocket.

6. Using data from your Flight Log and the RDC Ballistics Manual, make
graphs of altitude vs. mass ratio.

% Construct the three-stage Patriot. Track and record all data in
the Flight Log.

8. Design and build your own three-stage rocket. Compare altitude of
your rocket against that of the Patriot.

9. Build and fly the Sampson. This is your introduction to clustered
rocket engine systems. Keep your Flight Log up-to-date with each flight.
How does the altitude of a three-stage rocket compare to the altitude of
three engines in a cluster? Why? What is the mass ratio of each type?

10. Build and fly the Nova III, the most sophisticated high-performance
model rocket in the market today. This will be a true test of what you
have learned so far. Be sure to keep flight data on this one. Compare
altitude to that of the Sampson and Patriot.

11. Build and fly the Twister, a highly stable . spin-fin model. Try
this one in a moderate wind - compare it's trajectory to other single
stage rockets without spin fins.

12. Build and fly the unique Feather boost glider.

13. Design and build your own boost glider. How long did it glide?
Meke a graph of glide time vs. mass ratio.

14. You have now constructed a fine selection of model rockets to use
as instruments in your continued educational program. If you haven't
done so yet, read Section II, Internal Ballistics of the RDC Ballistics
Manual .

15. Run drag experiments on rockets of your own design. Use nose cones
of different shapes and compare altitude of each - do same with fins.
What fin design gave you the best altitude? What nose cone shape gave
the lowest drag (the best altitude)?

16. Look through the RDC Book Section. Select books on your special
interests in the rocket field. Read carefully to see how professional
rocketry operates on the same basic principles you have learned as a
modeler. If you are planning a career in the aerospace field, you may
be especially interested in Cat. No. H12, Careers in Astronautics and
Rocketry.
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Metric System

The metric system of weights and measures is the predominant system
in use throughout the world. In the United States, the metric system is
used primarily by scientists with little, if any, use by industry and in
the home. 3

Here, at RDC, we feel that it is Just a matter of time before model
rocket competition becomes international; and international competition
will, undoubtedly, use the metric system in data and performance records.

To assist the American model rocketeer in preparing for interna-
tional competition and for a possible future career in science, RDC is
beginning a conversion to the metric system. In our flight kit section,
you will note that length and weight of model rockets is given in metric
units. You will see further use of the metric system in the future; so
become familiar with the system and use it; it will assist you in your
scientific work.

Table of the Metric System

1 centimeter (cm)
meter (m)
1 kilometer (km)

Length «..o.... 10 millimeters (mm)
100 centimeters (cm)
1000 meters (m)

nonon
)

Capacity ..... 1000 milliliters (ml) = 1 liter (1)
Wedghtih Jo e 1000 milligrams (mg) = 1 gram (g)
1000 grams (g) = 1 kilogram (kg)

1000 kilograms (kg) 1 metric ton (t)

Following are metric equivalents of measuring standards used in the
United States:

Inch = '2.54 em Fluid Ounce = 29.573 ml
Foot = 0.3048 m Pint =tHoshTa
Yard =" 10,911k m Quart = 0.946 1
Mile = 1.609 km Gallon = 3,785 1
Ounce = 28.350 g Pound = U453.592 g Ton = 0.90T t

Equivalent American measurements to some basic metric standards are

meter = 39.37 inches gram = 0.035 ounce
kilometer = 3,280.8 feet kilogram = 2.205 pounds
liter = 1.056 quarts metric ton = 2,204.623 pounds
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Ballistics Manual
D

R

Ballistics Manual, for the Model Rocketeer - Rocket Development Corp.

The Ballistics Manual was prepared by RDC as part of our education-
al program for model rocketry. The serious rocketeer will quickly disco-
ver the value of this manual. S

Mathematics in the manual is of a pre-college level for the benefit
of the thousands of young rocketeers. Formulae in the manual are illus-
trated with working examples, using model rockets and model rocket eng-
ines where-ever possible.

Subjects covered include: Cat. N E A TR SR TS ¢

External Ballistics -
Center of Gravity
Center of Pressure
Aerodynamic Testing
Velocity Determination
Drag
Tracking

Internal Ballistics
Fundamental of the Rocket Engine
Propellant Characteristics
The Solid Propellant
Static Testing
Thrust Calculations

Grain Design
6269636 96 96 96 36 96 96 9096 26 36 96 9696 96 30 36 96 3636 96 96 96 96 90 90 0 20309000 3690 3090 36 30 300000 90 00 90 0 0

Example of the problems you can solve using the formulae explained
in the RDC Ballistic Manual -

Problem - Calculate the theoretical altitude of the
Cardinal rocket powered by a B.B8-L engine.

= 2.303 log n Flight weight = 0.11875 1b.
" iip : ¥ Propellant weight = 0.01125 1b.
Vp, = 80 32.2 2.303 log 1.1046
0,11875

or
Vp = 5932 log 1.10k6 mess ratio (n) = 5TIATS - 0.01125

or
Yy =R The or n = 1.1046

where Vp = burnout velocity

n = mass ratio and
Isp = propellant specific impulse
: theoretical
h = VRME 9205 The answer is: theoretic

2g = 6k, or h = 1.009 ft. altitude is 1,009 ft.
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Read About Rockets

The serious rocket student will find interesting supplementary
reading in the following selections of aerospace literature. These will
prove valuable additions to the individual or club library.

Rocket Propellants - Warren
Liquid and solid fuel propellants, propellant burning, ignition and
igniters.
Gab SaND HD o S B e g e e S s Dl S s S 8E TS

Fundamentals of Rocket Propulsion - Wiech and Strauss
Mll-inclusive review of the rocket engine - its history, fundamen-
tals of operation, design of components and method of application
at a level that bridges the gap between the popular and the highly
technical. 151 pages.

L. o U e S R O T o i e o)

Rocket Propulsion Elements - Sutton
Comprehensive description of the physical mechanisms, application
and design of rocket propulaion systems. 764 pages.
Cat. No. HL4 e oue e n SRR AT e e e s als s ek BL0 . S0

Space Age Dictionary - McLaughlin
In non=technical language, an illustrated dictionary with basic, up
to date information on rockets, satellites.
Qat (lo. B o e R e ciols ioibre s IAIE STk el e 10n 414 W 01 o el 3T D5

Exterior Ballistics of Rockets - Davis, Follin and Blitzer
Basic theory of the exterior ballistics of rockets.
BAG . H RO e o L e L L T T ey e

Rocket Encyclopedia Illustrated - Herrick and Burgess
Definitions of rocket terms, principles, theory, development and
progress of the industry with discussions about rocket power, rock-
et propulsion applications, rocket engines, testing. 600 pages,
450 illustrations.

A e e s Uil L e als ceiaisiaioie s abn siaie os vant S1O050

Fundamentals of Stress Analysis - Deyarmond and Arslan
Thorough coverage of the beginning phases of stress and analysis
including principles, formulae, tables, charts.
O e G s 2 et G T R TR s S S T L

Careers in Astronsutics and Rocketry - Adams, Von Braun and Ordway

Lists personal qualifications, educational requirements, the
training progrems and specific job opportunities in space flight
and space exploration. 248 pages.

gat i No. [HI2E0 000 oait s oL heils aeiedivinvies omasionds Aet. s 0 195
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Express to the Stars - Newell
A picture of modern rocketry in theory and action by the director
of the office of space science of the National Aeronautics and
Space Administration (NASA). A clear explanation of the essential
ideas and concepts in rocketry, the physics underlying the explora-
tion of space and those conditions which man will have to overcome
in space travel. Covers satellites and space probes that have ta-
ken place and those planned for the future. 318 pages.
(4: 35300 [e o2 (Gl R GRS M g P BRI B G L

Guide to Rockets, Missiles and Satellites - Newell
American and foreign rockets, missiles and satellites with a quick
reference chart of satellites and space probes. 95 pages.
S oo i e e L et g RO e e fER L

Space Book for Young People - Newell
Material on rockets, artificial space satellites and space probes.
DAt O i HO " o e s i i s e G e Rl S D2 75

Space...the new frontier - compiled by NASA
A history of space flight, the solar system, space probes and
satellites and manned space exploration illustrated with offi-
cial photos, some taken from spacecraft. T2 pages
Cap. No HIE . . oo iiescaaas oo siesssnississmiadeisaiomssisios 50¢

What's Up There - compiled by NASA
A source book in space oriented mathematics for grades five -
eight. Available in student or teacher edition. 1ik pages.
fat. Mo HI6 v ... . Skndent.s..ooessiss tvianiaanonanos $1,00
Cat. No.iHEGLH. 1iiv. o Tencheris vve s vndibideasisibaeaiva $ls 00

NASA Facts
T1lustrated pamphlets which can be unfolded for bulletin board
display or inserted in a looseleaf notebook - 8 pages.
Cat i No: 'H20kecheossMariner IV.. Siiiiesdns dialatsaossias 15¢
Cat i Hot 'HBP. (vl 0. AiPEres . Uiv s i Se el e s 8 dia Tile s 15¢
Cat. No. H22/i:...vs.Biosatellites  cveeviasssnsseedas 15¢
Cat. No. H23.........0rbiting Solar Observatory...... 15¢

A book of interest to modelers will be the Handbook of Model Rock-
etry - G. Harry Stine, president of the National Association of Rocketry

Over 300 pages, with pictures and diagrams. The book covers model
rocketry from simple beginner's models to sophisticated multi-stage
rockets and boost-gliders.

The book is available at a special discount rate of $4.00 from

Handbook, NAR Technical Services, 1239 Vermont Avenue NW,
Washington, D. C., 20005.
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How To Order

Print or write your name and address clearly, including zip code,
on the order blank.

Be sure to list catalog number, description and price of items de-
sired.

Payment in full should be enclosed. For your own protection, it is
better to remit by check or money order, as we cannot be responsible for
currency or coins lost in the mails.

Orders will be shipped postpaid via regular mail to the United
States or its possessions and to Canada. Postal regulations permit the
shipment of only three rocket engines per package. It is possible for
an order of more than three engines (at least two packages) to become
separated in transit and they may not all arrive at the same time.

United Parcel Service - In the following states orders will be
shipped via delivery truck to your door with no 1limit on the number of
engines that can be included in one package or order. UPS service is
very fast and dependable. Our UPS delivery area covers the states of
Indiana, Illinois, Iowa, Kentucky, Michigan, Minnesota, Missouri, Ohio,
and Wisconsin. Customers in these states who live on rural routes will
receive faster service if they include specific directions for reach-
ing their homes and their telephone numbers.

Signature needed - No order will be shipped without the signature
of the buyer (or in the case of a minor, the signature of the parent or
legal guardian.) The signature of the buyer releases ROCKET DEVELOPMENT
CORPORATION, any employee or employees or relatives thereof, from any
responsibility pertaining to the use or misuse of said merchandise. The
merchandise advertised in our catalog is intended for research and edu-
cational purposes. It is the responsibility of the buyer to observe the
laws in his area pertaining to the use of such equipment.

Keep the catalogs coming -- Anyone who places one or more orders
totaling $5 from this catalog will be placed on the mailing 1list to re-
ceive the next general catalog. Your friends can also qualify by order-
ing from this book.

Foreign orders - Shipments to foreign countries will be made FOB
Seymour. Include an amount for estimated postage with your order. Any
unused portion will be refunded. To avoid delay, payment should be made
in U. S. funds or by an international postal money order.

Prices in this catalog become effective January 7, 1966, and are to
replace those in previous catalogs. PRICES ARE SUBJECT TO CHANGE WITH-
OUT NOTICE.
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