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tarter Kit

Read the assembly instruction sections of
this manual carefully before beginning to put
together your CHALLENGER-1 model rock-
et starter outfit. Even better, read this entire
manual first so you will best understand the
operation of each system,

Make sure you have all parts and materials
before you start construction. As you as-
semble your rocket and launch equipment,
follow the instructions in exact order. Check
off each step as you complete it.

If you have not assembled electrical or
electronic kits before, have a friend or relative
who has done electronic kit assembly help
you with the Launch System.
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Welcome to the exciting world of model rocketry. Youw Chal
lenger-1 starter outfit is designad 10 give you many emoyable lsunch
ngs and to provide you with necessary basic equipment as you buid
other kits and advance 1o launching designs of your own. Ths
manual was prepared both o help you get perfect flights from your
first model and to give you exira information you'll need a5 you go
on 10 build other advanced model rockats,

TABLE OF CONTENTS Pare

Rocket Assembly . . ... 7
Launch System Assembly 4
Testing The System 4
Flying Your Model ]
Countdown Checklist ]
Installing Igniters /
Model Rocket Engine Operation )
Model Rocket Flight Profile 5
Selecting Your Next Model “
Recovery Systems 9
Stability ....... 3 11
Tracking 17
Multi Staging 13
Model Rocket Engine Selection 14
Model Rocket Engines

Estimating Your Recket's Performance
Why Model Rocketry?

A Safe Program

Tec/ mcal Publications

MODEL ROCKETRY SAFETY CODE

Construction - My modsl rock ng aercraf
ets will be made of hghtwegh! WUIONS W gt be
materials such as paper, wood, prows 10 people or property
plastic and rubber, mithout any 9 L‘uru) Auu Wy
metal as structural parts ockers w ways be g

2 Engines — | will use only pre from a cleared ares
loaded faclory made mode vy ety 10 Dw Mats
rocket engines mn the manner nd | will only gse n

recormmended by the meny
facturer. | will not change

matile reCOvery waddng » my
ockets

any way nor attempt 1o retcad 10, Jert Deflector My tauncter

thewe engines
3. Recovery — | will alwwys ute &

vl have 8 et deflecior dewce
1O prevent the ¢ jire e 2haus”

recovery systermn i my model from hiting the ground
rockets that will return them rectiy

safely to the ground so that 11. Lavnch Rod fo prevest
they may be flown agam scCrcental eye ryury e

4. Weght Limits My mocds

sveays lace the 'auncher so 1

e of feud e 4
rocket will weigh no more 0 of the rod s sbow
p ¢ the end of e
than 453 grams (16 ozs) at Vel OF CIp U onG 94 T ~
liftoff, and the engines w wi i wand when apg . ah
contan more than 113 s I'w never g ™Yy
" ST T
grams |4 ozs) of propellant wad or bhody over the
1 ng te ¥ ¢ hor
5. Subdity | w check the v f
a 0 n oy ~ Fways s
stability of my modsl rockets
) it the launch roc
before thewr first fhight escept -
M wpnoht p >
when launching ¢ upo 3
12, Power Lines ol never #1

ready proven stability

tempt 10 recover My rocke

6. }.aun‘chmq'Snwm' t'l-~ ./-.‘ Pt i =
tem | use 10 laur Ty Mode -
rockets rmust be rer "»l ¥ con — el
13 Laumh .gup's 2 Am’u
trolled and electrcally oper will not ls rochats 5¢
ated, andd w yntan & syntch fhaght path v ry ne
that will return 10 “"off” wher . — ¢ grou
released. | wnll remamn 3t lea . e exolesive
10 feet away from any rocke payicad that is
that s beng launched f matie My
7. Launch Safety — | will not let ence w —
aryone apgr gach 8 model rock ~ 3 5 ey

"t on & launcher unul | have
made sure that either the salety 14

PreLau(h Test Whe

imerlock key has beer o5 -~
moved Or the baltery has beer <
disconnectad from my launct | w st erer
er » wgh

8. Fiying Conditions — | will not  predaunct rcac
launch my model rocker punchings ; thei.gn
high winds, near buiidings compilete solation from pe
power Lines, tall treas, low fly wons NOt participating » the

actual launching
This Solid Propelignt Model Rocketry Safety Code s I‘Ky‘,-t-? Y
The Netional Amocistion of Rocketry and the MHobby niry

Associstion of Americs



2

ROCKET ASSEMBLY
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Locate the parts and materials listed below in your kit and
lay them out on the table in front of you. (All rocket parts
except the decal and plastic fin and nose cone are packed in
one plastic bag.)

PARTS LIST
AY: -} Split Adapter Ring {type AR-2050S)..... 80425
B) 1 Engine Mount Tube (type BT-20J)

y KT R R e G RN g 30326
C) 1 Engine Hook (type EH-2).............. 35025
D 1 Plastic Fin Unit {type PRPIG).......... 32486
N1 Adapter Ring ({type AR-2050} .......... 30164
F 1 Body Tube (type WBT-50W)

S ARG o o i asinbe 30373
G) 1 “Water Transfer” Decal Sheet

T R 27080
N1 Shock Cord Mount (type SCM-50)....... 84444
n 1 Shock Cord {(type SC-1)

18inchelasticstrip .. .............. 85730
¥} ) 1 Launch Lug (type LL-28B) 2-3/3 inch long . 38172
< G Nose Cone Halves (type PRP-TH) .. ... ... 32427
U 1 Parachute {(type PK-124A) . .. ........... 5564
M 1 72" Shroud Line Cord (type SLY-72) .... 328227
N 6 Tape Discs (type TD3F) .............. 22404,

You will need a fem{ tools and supplies, s
you start. Here's the list: :

White Glue: Estes Rocket Glue, E
Plastic Model Cement: Use cement
models. ;
Scissors: Almost anything that will
Knife: A sharp model knife or a single:
Pencil: A ball point pen will do if you e;

7o

X Ruler e
SPLIT RING |
N
REAR APPLY GLUE
AROUND TUBE ’
AT END

mount tube (part B). Apply a line of white g
outside of the engine mount tube at one e
ring over the glue so the end of the ring is
the tube and press the ring snugly around
any extra glue. Be sure to clean the extra gl
the ring. CUT SLIT

r Lol - LA o

opposite the ring and on a straight line from
split ring. Use a sharp knife to cut a 1/8 inch
tube at the mark as shown. Make sure the slit is i
gap. Push one end of the engine hook (part C) inf
position the hook so it runs through the gap in t
a drop of white glue to seal the front of the he

APPLY GLUE
AROGUND TUBE

D 3 Slide the assermbly from step 2 into
D) from the rear, The split sdapter ring
1o the fin unit, Apply 8 line of whits alus oL
Moot tube 1/4 inch shead of the front of the fin Ut
the “burr” from the inside of the ”w '
mashing 1t flat with the side of YO enei. filice

e engine mount futie, ver the enging Mi

againet the fin unit, ‘.& while inet
the Gus may “grab” wuh% f’ﬁ. !n the wrng |
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FOLD

- FORWARD
SPREAD m ¥
GLUE Hsne"v"‘\O

D 4 Cut out the shock cord mount {(part H). Crease it on
the dotted lines by folding. Spread white glue on the first sec-
tion (1) and lay the end of the shock cord (part 1) into the glue.
Fold over and apply glue to the back of the first section and
the exposed part of section 2. Lay the shock cord as shown and
fold over again. Clamp the unit together with your fingérs until
the glue sets.

FOLD FORWARD

—’\ "" o SPREAD GLUE
INSIDE BODY TUBEb
PRESS MOUNT ONT
SET BACK AT g oo

LEAST 1" TO ALLOW
FOR NOSE CONE

D S Apply white glue to the inside of the body tube over
an area 1 inch to 2 inches from one end. The glued area should
be the same size as the shock cord mount. Press the mount into
the glue as shown and hold it until the glue sets.

SPREAD GLUE
INSIDE TUBE

=

TUBE MUST SEAT
EVEN WITH FRONT

REAR

BE SURE NOTCH IN
DECAL IS BETWEEN TWO
FINS

D 6 Spread white glue around the inside of the body tube
at the end opposite the shock cord mount. The glue should
cover an area extending 1/2 inch into the tube. Insert the front
of the fin unit into the rear of the body tube. The tube should
“seat’” evenly and tightly against the shoulder on the fin unit.

LAUNCH LUG%

GLUE IN NOTCH

SIGHT ALONG TUBE TO
BE SURE LUG IS
STRAIGHT

D 7 Glue the launch lug (part J) to the body tube between
two fins, 3” ahead of the rear of the model as shown. (Use
hite glue.) Sight along the tube to be sure the launch lug is

straight on the body.

SPREAD GLUE HERE

3

; APPLY CEMENT VERY
{ LIGHTLY TO EDGES
! AND POSTS

JOIN HALVES s
AND HOLD WHILE s
CEMENT SETS

D 8 Glue the two nose cone halves (part K) together using
Plastic model cement. Be careful to not use too much or you
will have a sloppy-looking joint. Make sure the alignment pins
;ml the inside of the cone fit completely into their matching
10les,

\Q TAPE DISC
B = 1 PARACHUTE

(-

SHROUD LINE

PASS PARACHUTE
THROUGH LOOP,
PULL TIGHT

TIE SHOCK CORD TO NOSE CONE

D 9 Cut out the parachute (part L) on its edge lines. Cut
three 24 inch lengths of shroud line (part M). Attach line ends
to the top of the parachute with tape discs (part N) as shown.
Pass the shroud line loops through the ring at the rear of the
nose cone. Pass the parachute through the loop ends and draw
lines tight against the ring. Set the knot with a drop of glue.
Tie the free end of the shock cord to the ring.

D 10 Apply decals (part G). Cut out a decal section, dip it
in lukewarm water for 10 seconds, and hold it until it uncurls.

Slip the decal off the backing sheet and onto the model. Blot
excess water away. Apply all decals as shown in the photograph
For best results, let the model dry overnight and apply a coat

of clear spray to protect the decals.



