


COUNTDOWN CHECKLIST

“'SPIKE FORM M

FOLD AND PACK IN
AFTER WADDING

-16- Pack flameproot recovery wadding into the upper stage body
tube from the top. The wadding should be located 5 or 6 inches down
the tube and should fill the tube for a length of 2 to 2-1/2 inches,
sealing tightly against the sides of the tube. Hold the parachute
between two fingers at its center and pass the other hand down it to
form a ‘‘spike’’ shape as illustrated. Fold this spike in two or three
sections and push the folded parachute down into the tube on top of
the wadding. Pack the shroud lines and shock cord in on top of the
parachute and slide the payload section into place.

PRESS DOWN FIRMLY

Typical burr
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=HARD SURFACE

-13 Select an upper stage engine and a hooster engine.  Remove
any burrs from the ends of the engines by holding them against a
smooth surface and turning as in fig. 18.

Wrap tightly with cellophane tape

Layer of masking tape
Nozile erd of engines For ejection gas scal

-14- Position the engines with the nozzle of the upper stage
engine against the top end of the booster engine and wrap a layer of
cellophane tape tightly around the joint as shown in fig. 19. Check
to be sure the engines are in their proper relative positions.
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Masking tape

as o ogas ‘\O;”.\‘

Cellophane tape is required for ignition of the
next stage. Be sure this joint is scaled,

-13- Wrap masking tape around the top of the upper stage engine
so it makes a tight friction fit in the engine mount tube. Insert the
upper stage end of the engine unit into the upper stage engine mount
and finish securing it by wrapping a layer of masking tape around the
end of the engine mount tube and the end of the engine as shown in fig.
20, Press the tape tight against the engine.

-12-  Slide the booster into place on the engine unit from the
bottom, positioning it so the stage coupler fits all the wayv into the
upper stage and so the fins are in line.  Secure the hooster in place
by wrapping a layer of masking tape around the end of the engine mount
tube and the engine and pressing the tape down tightly.

-11- Form an electrical igniter and insert it in the booster engine
nozzle as directed in the instructions which came with the engine.

-10~ Load the payload into the payvload section. Secure the nose
cone by wrapping a layer of tape around the joint between cone and
payload section tube.

-9- Place the rocket on the launcher. Check to be sure the pancl
is disarmed. Clean the micro-clips and attach them to the igniter.

-8  Clear the launch arca, alert the recovery crew and trackers.

-7- Check for low flving aireraft and unauthorized persons in the
recovery area.

-6 Arm the launch panel.
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Length 32.25n.
Dia. 1.3251n.
Weight 2.70z.

2 Stage
Payload
Rocket

Parachute
Recovery

ASTRON AVENGER

KIT No.

Recommended Engines

K..‘3 Booster AB-0 B6-0 B!4-0 C6-0
Upper Stage AS5-4 B6-6 C6-7

Also Can Use

B4-6 B4-4 B4-2




ASTRON AVENGER

Your Astron Avenger two-stage model 1'1)(‘1_(«\1 kit e¢onsists of the
following parts as illustrated in the drawing at right:

A) 1 Payvload Section Tube—=Part #BT-3011
R)Y 1 Upper Stage Body Tube—Part #BT-55V
(Y1 Booster Body Tube=Part #137-35]

D 1 Engine Mount Tube=art #iB'T=20.)

F) 1 Engine Mount Tube—Dart #BT-20M

FY 3 Tube Couplers—=Part # -3,

G) 1 Adapter Rings—Part #RA-2055

H) 1 Engine Block—=Part #ISB-20A

D 13732 Thick Fin Stock—Dart #BEFS-30
J) 1 LB Thick Fin Stock—Iart #13175-10
K) 1 Balsa Adaprer—i’art #TA-3055

1) 1 Nose Cone=Part #BNC-50Y

M) 1 Shock Cord=Part #3(-3

N) 1 Screw Eve—Part #5k-1

D) | Parachute—}art #Ph=187

I 6 Tape Strips=bart #TD-2F

Q) 108" Shroud Line Cord—Part 18L71-18
R) | Launch Lug—tart #1.1-2B

S) 1 Launch Lug Stand-off—=i’art #WD-213
TY 1 Pattern Shect—Part #SP-38

Uy 1 Technical Report=Part < TR-2

In addition to the materials included in vour kit vou will wlso
need the following tools and supplies:

) Modeling knife or single edge razor blade
2)  Scissors

3)  kxtra-strong white glue

4 Ball point pen or pencil

N

) Fine and extra fine grit sandpaper
) White paint or dope

fopd

Read the entire ascembly instructions caretully betore beginning
work on your rocket. Then start constraetion, following cach step in
order, checking off cach step as it is completed.

i

=

Assembly Instructions

H A-2005N
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M/’l. Glue one adapter ving to cach end of two of the tabe couplors.
(Do not glue anvthing to the other coupler veto Apply glue to the VT
end of the tube coupler as in tig, 1, then press the ring in place <o it
is exactly centered. Wipe oft any excess glue and set the two ring-
coupler units aside to dry thoroughly.

28 Fis-20A4 Engine Holder

Push into place
without stopping

? 2. Glue the engine block in one end of the 2371 long engine
mount tube (he sure you use the correet tube). To do this, apply glue
to the last 174" of the inside of the tube, then slide the engine block
into the tube until the end of the block is even with the end ol the tube
(see fig, 2.,

G Cut out the fin patterns exactly on the edge lines, You will
notice that vne sheet of fin stock is thicker than the other. The boosior
fins are cut from the thick sheet and the upper stage fins from the thin
sheet, Position the fin patterns on the balsa shects as shown in fig, 3
with the grain of the balsa matching the grain direction shown on the
pattern, Trace around the patterns with a ball point pen to mark three
fins for each stage,

Cut out the fins with a sharp wodeling knite or single edge razor
blade. Sand the sides of the fins until smooth. Sand until smooth and
round all edges except the root edge (the edge which will be attached
to the bodv).  Sand the root edge of cach fin so it is square and flat,
£1G. 4A Ring-Coupler Assembly Label this end
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48 Glue Filler

w Lo After the glue on the ring-coupler units has dried completely,
mark the 2-3747 long engine mount tube 17 from the end that does not
have the engine block, Position one of the ring-coupler units on the
cengine mount tiube as shown i fige 1N The rear ring <honld be exactiy
on - the mark. Spread glue around both ring=tube joints = i (g 18
Make sure the entire joint s well covered, wipe off amy oxcess glue
with vour finger and sct the unit aside to dey completely. Noxt mark
the 217477 long engine mount tube 5716 from one ond and vlue the
remaining ring-coupler unit in place as shown in fig. K. Set this
aside to dry completely,



PK-18 TD-2 SLT-18

w 5. While waiting for the engine mount units to dryv, assemble the
parachute. Cut out the ‘chute on its cdge lines as indicated on the
plastic. Cut six 18" lengths of shroud line cord and attach one shroud
line to each point of the parachute with a tape strip as shown in fig. 5.
Tie the free ends of the lines together.

Tube end seats here

Apply fillet over seam

BT-50H

Glue area

FI1G. 6

w& Apply a line of glue around the inside of one end of the BT-50H
payload section tube, Insert the small end of the TA-355 adapter into
the tube and push the two pieces together until they match perfectly
(fig. 6).

Payload
tube

Fill with
glue

FIG. 7

7}/ 7. Insert the screw eye into the large end of the adapter. Remove

e screw eve, press the nozzle of the glue bottle to the hole and squirt
glue into the hole. Replace the screw eve and wipe away any excess
glue.

1/4"
Glue area
<1
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Engine block

BT-55
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ﬁ 8. When the engine mount units have dried completely, check their
fit in the BT-35 body tubes. Sand the edges of the rings until they
make a smooth slide fit inside the body tubes. Mark the upper stage
mount (the one with the longer tube) 1747 from the end that does not
have the engine block. Smear glue around the inside of the BT=55V
upper stage body tube to cover an area oxtending trom 3747 from the
end to 1-374"" from the end. Insert the engine mount unit, cngine
block end first, until the mark on the engine mount tube is exactly even
with the end of the body tube. The completed assembly must be
positioned as shown in fig. 6. Do not pause during this operation or the
glue may set with the mount in the wrong position.

F1G. 8

GLUE AREA BT-55J
[Nt T T TN
\
F ORWARD
END
1716
FI1G. 9

9. Smear glue around the inside of the BT-35J booster hody tube
o cover an arca 17’ deep at one end. Insert the engine mount unit, with
the end that projects farthest first, into the booster body tube until the
rear ring is 17167 inside the tube as shown. Be especially careful to
make this assembly exactly as the illustration shows. The rocket will
not operate properly if any error s made in positioning.

GLUE AREA
BT-55J

JT-55C

BOOSTER STAGE ASSEMBLY

FI1G. 10

@ 10. Apply glue to the inside of the forward end of the booster
body tube to a depth of 5/8”". Slide the remaining stage coupler into
the end of the tube so that 5/8" of the coupler is inside the body and
about 5/8”° projects forward. Wipe away any excess glue.

Mark at each
arrow tip

4

FIG. 11

(J 11. Cut out the fin spacing guide from the pattern sheet. Wrap it
around the upper stage body at the end with the engine mount unit as
shown. The alignment marks on the pattern should match perfectly.
Mark the body at each of the arrow points, remove the guide and draw a
straight line connecting the corresponding pairs of marks. Mark the
booster body tube in the same way.

Align fins exactly to line

/ S FIG. 12

Make fins stand straight out from body tube,

[J 12. Apply glue to the root edge of one of the upper stage fins,
Attach the fin to the upper stage body tube with the edge of the fin
exactly on one of the lines made in step 11. Align the fin so it pro-
jects straight away from the body tube. Following the same procedure,
attach the other two upper stage fins and the booster fins. Do not
set either stage on its fins while the glue is wet.

DOWEL SAME LENGTH AS
LAUNCHING LUG

EQUAL __J._DISTANCE

Py

END VIEW

o

F1G.13

[0 13. Cut the launch lug stand-off dowel to the same length as the
launch lug. Apply a line of glue to one side of the lug and press the
stand-off into place on the glue. Make sure the two pieces are perfectly
parallel.  After the glue has set a few minutes, apply glue to the
other side of the stand-off and attach the unit to the upper stage
mideway between two fins so the rear of the lug is 1-1/4"" ahead of the
front of the fins. Be sure the unit runs parallel to the body tube.



CUT OUT THE SHOCK CORD MOUNT
\Q,FP‘RWARD \ FULL SIZE

-~

. FOLD AGAIN

Step 2

CENTER

FIG. 14 PRESS INTO PLACE ~

O 14. Cut out the shock cord mount and prefold it on the dotted
lines. Lay the mount out flat, apply glue to section 1 and lay the
shock cord into the glue. Fold this section over as shown in the
illustration. Spread glue over the back of the first section and the
exposed part of the second section. Lay the shock cord as shown and
fold over again. Clamp the unit together with your fingers while the
glue sets.  Apply glue to the inside of the body tube over an area
approximately 1'" to 1-1/2"" from the front end. The glue should cover
a shape about the same as the shock cord mount. Press the mount onto
the glue and hold it until the glue sets.

Apply only enough glue
to forma smooth fillet FIG. 15

[J 15. When the first glue on the fins has dricd, apply a fillet of
glue to each of the fin-body joints and to the launch lug support as
shown. The fillets should be smooth and free of bubbles. Support the
rocket horizontally while the glue dries.

Shock cord

Screw eye FI1G, 16

(J 16. Install the nose cone on the front of the payload section.
Connect the shock cord, parachute and screw eye as shown in fig. 16,
Push the parachute into the body tube, packing the shroud lines and
shock cord in over it, Push the base of the adapter into the forward
end of the body tube.

{J 17. Before finishing let all the glue on the outside of the rocket
dry so it is hard and clear. Cover all balsa surfaces with a coat of
sanding sealer. Let it dry completely and sand lightly with extra fine
sandpaper. Apply a second coat, sand and apply still another coat until
all the pores in the balsa are filled and the surfaces look and feel
smooth. Give the rocket a clean base coat of glossy white paint or
dope, let dry and follow with a high visibility color such as red,
fluorescent orange, cerise, etc. to aid in tracking and retrieving,

GENERAL INFORMATION

The maximum recommended payload weight for the Astron Avenger
i 1 oz, when a Series I booster engine is used and 2 oz. when a Series
Il iwoster engine is used. The engines suggested for the first stage are
the A80, B6-0, B14-0 and (6-0. For the upper stage A5-4, B6-6 and
C6-7 engines are recommended. This model is designed for launching
with cither a rod or a **C’ rail—in either case the guiding device
should be at least 36" long. Follow the countdown procedure given
below to eliminate mistakes and obtain top performance.

GENERAL ASSEMBLY VIEW

PAYLOAD TUBE

ADAPTER

80QDY TUBE

PARACHUTE
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