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ASS EMBLY TIP | ¢ ELEVATOR

e #:
Read all instructions before beginning work on your model. HOLD BOWN
Make sure you have all parts and supplies. Test-fitall parts
together before applying any glue. If any parts don'tfitproperly, kssseeers =i
: i ! N
sand as required for precision assembly. RN\ OVERLAP TAB\\

PARTS AND SUPPLIES

MARKING GUIDE
Locate the parts shown below and lay them out on the table in front of you. In addition to the parts included in the kit you will also need:

U/  PENCIL gyiep  SANDPAPER WHITE  PAINT MODELING pLASTIC WAXED PAPER
SCISSORS GLUE BRUSH KNIFE ENAMEL SPRAY  gANDING CEMENT
: PAINT (Aircraft Grey
and Black)  SEALER

S T——— |
DOWEL MEDIUM LAUNCH LUG LONG LAUNCH LUGS  SMALL LAUNCH

1/8” WOOD DOWEL

NN =

BODY TUBE HINGE MATERIAL

N N N % N 0 SR —

POWER POD TUBE
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ENTERING RINGS SHEET

DIE-CUT WING, BALSA ’_,—1; | ELASTIC STRING
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DIE-CUT PIVOT EXPERIMENTAL A-TS VM [

DIE-CUT ELEVATOR STABILIZER, BALSA ASSEMBLY, PLYWOOD DECAL

|
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WING AND PIVOT BASE ASSEMBLY

1.

Remove die-cut wing from balsa
sheet. Remove half circle from
center of wing. Lightly sand edges
of wing and round edges slightly.
Do not round edges of center hole
or slot at end of wing.

2.

Remove the die-cut pieces shown
from the plywood sheet only. Sand
lightly to smooth surfaces and edges
but do not round them.

3.

Check fit of 1/4 inch dowel in large
holes of plywood pieces. It should
be a smooth fit in pivot base and
wing lock ring, and a relatively loose
fit in wing center piece. Sand as
necessary for proper fit of parts.
Wing center piece must rotate freely
around 1/4 inch dowel for proper
wing operation.

4,

Cut 1/4 inch dowel to 7/16 inch
length as shown. Sand upper 1/16
inch of one end to a rounded shape
as shown.

5.

White glue 1/4 inch dowel from Step
4 into the pivot base as shown. Make
sure assembly looks like the illustra-
tion shown. Square end of dowel
should be flush with bottom of pivot
base.

6.

Cut a 1%s inch length of 1/8 inch
dowel. Save remaining dowel for
later use. Leave ends smooth and
square. Glue dowel to pivot base as
shown. When assembly is dry, rein-
force dowel with white glue.

7.

Check fit of wing center piece and
wing. This should be a snug, even
fit. Lay a piece of waxed paper over
wing assembly template on back of
kit panel. Match location of 1/8 inch
hole in center piece and template.
Assemble and glue center piece and
wing together. Before removing
wing from template, mark center
piece with a “T” for top of wing.

TOP SIDE
, e *~ LEAVE EDGES OF
I 1

HOLE SQUARE

PIVOT BASE

WING LOCK RING

% TIGHT FIT ON 1/4° WOOD DOWEL

WING LOCK FHNG 3 /
LOOSE FIT
ON DOWEL 6

WING CENTER PIECE
THIS PART MUST ROTATE
FREELY ON DOWEL

l7/1 6",’

TIGHT FIT ON DOWEL

«———PIVOT BASE

REMOVE DOWEL AFTER CHECKING FIT

»
o

i A ~LEAVE
i \\% _ THIS END
SQUARE

>\ ROUND THIS END

r:]

| |

*
SQUARE END OF DOWEL FLUSH
WITH BOTTOM OF PIVOT

\'&H‘>\
T el 2 EEWFoRCE ik
EDGE OF PIVOT UE TOP AND BOTTOM

MATCH 1/8” HOLE WITH TEMPLATE
LOCATION

BACK OF KIT

PANEL WAXED PAPER
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Cu.t a 3/8 inch length of 1/8 inch
dowel as shown. Slightly round one

PUSH 1/8" DOWEL INTO HOLE
., UNTIL SQUARE END IS FLUSH WITH
TOP OF WING PIECE

end of dowel. Apply a small amount

of glue to the holx. Place 3/8 inch < = @

dowel in hole on top side of wing

and press through until end of dowel : :

is even with top side of wing center D 0
piece. Apply a small white glue rein- ?‘ SQUARE

forcement to dowel and wing center ROUND THIS END

piece.

9. [
Glue one of the long launch lugs to Eo > '
the bottom of the pivot base as WHITE j

- . GLUELAUNCH LUG— > O END VIEW
shown, so side of the launch lug is e FLUSH WITH SIDE i
even with side of pivot base. N e | OF PINGHBASE

10. 7

Place wing on pivot base and check
for free pivoting action. The 1/8 inch
dowel in wing will limit wing travel
by striking end of slot in pivot base.
Remove pivot base from wing and

set aside for later assembly. FHEE&S&?S&E_

\ END OF SLOT IN PIVOT
BASE LIMITS TRAVEL
OF WING

11.

Glue shortest length of launch lug
into slot at end of wing as shown. : =

0::2-. l END VIEW =
STABILIZER/FIN
ASSEMBLY ELEvATORS < ﬂr —~

12. | N—— STABILIZER/FIN
Remove stabilizer/fin parts from die- STABILIZERIFI-NHM :

cut balsa sheet and sand LIGHTLY

‘ — ,/
[ 3 g ~ :

to round edges. \‘—'1 / 4;7\\
i

13.

Apply sanding sealer to all surfaces

of stabilizer/fins and eievators with
a small brush. When sealer is dry,
lightly sand all sealed surfaces. Re-

APPLY SANDING SEALER TO ALL
SURFACES OF BOTH ELEVATORS
AND STABILIZER/FINS

peat sealing and sanding until balsa
grain is filled and smooth. Lay out
parts as shown.

1 4 RIGHT APPLY HINGE MATERIAL
. ) _ , CUT HINGE TO ELEVATOR

Cut the self-adhesive hinge material MATERIAL IN TWO Eggg#&gz&gfsﬂn

in half. Position elevators as shown EQUAL PARTS

and remove backing paper from
hinge material and apply to elevator
stabilizer/fin assembly as shown.
Fold elevator up and down several
times to crease hinge and to insure
proper operation.

FOLD ELEVATOR
OVER ON TOP OF

STABILIZER/FIN
TO CREASE HINGE




Page 4

15.

Measure 1'% inch from root edge of
each stabilizer/fin assembly and
draw a line on each as shown. Re-
move elevator stops from wing die-
cut balsa sheet. LIGHTLY sand to
smooth surfaces and edges but be
careful not to change angle of stops.
Apply glue to each stop and position
on line as shown.

ELEVATOR
STOPS

16.

Cut a 1/16 inch long slit in each
elevator on the line drawn in Step
15,

17.

Remove the wing dowel spacer from
the wing die-cut balsa sheet as
shown in Step 15. Apply glue to the
remaining long launch lug and glue
to top of wing dowel spacer as
shown.

~WING DOWEL
2 SPACER
1

DRAW LINES 12" PARALLEL TO EDGE OF EACH STABILIZER/FIN

LEFT

< THIS CORNER EVEN WITH
~. CREASE IN HINGE

B GLUE EACH ELEVATOR
NN STOP NEXT TO LINE

WHITE GLUE

MAKE SURE ELEVATOR MOVES
FREELY UP AND DOWN

CuT 118"

4 EmsN s
ELEVATORS :

A\ /

APPLY GLUE TO LONG LAUNCH
LUG AND POSITION ON

WING DOWEL

SPACER

SIDES OF LAUNCH LUG | i
EVEN WITH SIDES OF

VIEW

WHITE GLUE

MAIN ASSEMBLY OF

GLIDER BODY
18.

Trim excess plastic from around
sides of nose cone with sharp knife.
Wipe nose cone with damp cloth to
remove oil and dirt.

19. :

Mark the large body tube with a lin
its full length. A door frame makes
an excellent guide to insure a
straight line. Label this line “TOP”
with a pencil.

20.

Apply plastic cement around the in-
side of one end of the tube. Slide
nose cone into place and center part
line of nose cone with “TOP” line on
body tube as shown.

DOOR FRAME

DRAW A LINE THE
FULL LENGTH OF TUBE

TOP — )‘ =
APPLY PLASTIC CEMENT TO ,

INSIDE OF TUBE. PUSH NOSE CONE INTO TUBE %

LINE ON TUBE AND PART LINE ON
PLASTIC NOSE CONE




21.

Cut out the main body tube marking
guide from back of kit panel and
wrap guide around the tube with
arrow labeled front pointing toward
the nose cone end of glider body.
Match up the top arrows on marking
guide with top line on body tube and
tape. Mark tube at arrows. Remove
guide. Draw straight lines connect-
ing each pair of marks. A drawer sill
makes an excellent guide to insure
a straight line.

22.

Mark the “top” line on the body tube
6% inch from the rear of the tube as
shown. Mark the pivot base 9/16
inch from side of base as shown.
Apply a line of glue to bottom side
of launch lug and down center of
pivot. Glue pivot to “top” line match-
ing the mark on pivot with “top” line
and rear of pivot even with 6% inch
mark.

23.

Position and glue wing dowel spacer
to “top” line with rear of spacer and
rear of tube even.

24,

Position and white glue stabiiizer/fin
assemblies on their alignment lines
one at a time. Let each dry several
minutes before applying the next
one. Adjust fins to project straight
out from tube.
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MATCH TOP LINE ON TUBE WITH TOP
ARROWS ON GUIDE

REMOVE GUIDES

DRAWER DRAW LINES
SILL CONNECTING
MARKS ON TUBE

MARK TUBE 6% FROM REAR
OF TUBE ON“TOP” LINE

63/-*""//}\

REAR

GLUE PIVOT TO BODY TUBE
EVEN WITH 6% MARK

GLUE WING DOWEL SPACER EVEN
WITH END OF TUBE CENTERED
ON “TOP” LINE \

APPLY WHITE GLUE HERE ONLY\

NO GLUE ON E‘LEVATOH\

GLUE STABILIZER/FINS ONTO
BODY TUBE CENTERED ON
THEIR ALIGNMENT LINES WITH
END OF FINS EVEN WITH

END OF TUBE REAR VIEW

FINS MUST BE ATTACHED
CORRECTLY FOR STABLE FLIGHT!
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25.
, GLUE LOWER FIN TRACK PARTS ;———;

Remove lower fin track parts from EVEN WITH END OF TUBE
wing die-cut sheet. LIGHTLY sand BETWEEN LINES ON TUBE
smooth surfaces and edges. Posi-
tion and glue each fin track between
lines as shown, with rear of track
part even with rear of tube.

26.

Glue medium launch on its align-
ment line so rear of lug is even with
rear of body tube. Sight through
launch lug to be sure it lines up with
lug on pivot assembly.

SIGHT ALIGN

LAUNCH LU
7

GLUE LAUNCH

LUG ON ITS :
ALIGNMENT LINE il

27.

Apply glue reinforcements to the fin
tracks, dowel spacer, launch lugs,
and to each stabilizer/fin assembly.
DO NOT apply glue to the elevators. WHITE GLUE
After glue has dried, place wing on -
pivot and press wing lock ring over
1/4 inch dowel in pivot. DO NOT glue
yet. Be sure wing pivots freely.

DO NOT

. ,GLUE YET!
1

SMOOTH
OUT GLUE
~ WITH FINGER

WING MUST
DO NOT GET GLUE ROTATE FREELY
28. ON ELEVATOR
Cut out power pod marking guide

from front of instructions. Wrap

guide around tube with rear arrow
WRAP MARKING GUIDE AROUND

pointing to rear end of tube and tape. TUBE AND SECURE WITH TAPE
Mark tube at each arrow point. Label

bottom fin line, engine hook line, and
rear of tube with a pencil. Remove
guide. Draw straight lines connect-
ing each pair of marks.

29.

Mark power pod tube 1'% inch and
2% inches from rear of tube on en-
gine hook line. Cut 1/8 inch slit at
2'% inch mark. Insert one end of en-
gine hook into slit. Wrap a 5 inch
length of masking tape around tube
at 1'% inch mark to hold engine hook
in place.

LABEL BOTTOM FIN
AND ENGINE HOOK LINES

INSERT ENGINE
HOOK INTO SLIT AND

BorTom Fit!
"\_ SE— enaitE 179
e :
SLIDE RING AGAINST TAPE

BorToM TIM

30.

Remove the centering rings from
their sheet. Sand outside edge of
rings round and smooth. Slide one
ring onto rear of tube up to masking
tape and glue both sides of ring/tube
joint.

APPLY WHITE GLUE TO BOTH SIDES OF RING
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3 1 . REAR V4= /«- SLIDE FRONT

: il : RING ONTO TUBE
Slide remaining ring onto front of i @ ¢7 1/4” FROM END
tube 1/4 inch from end of tube. Glue g: y OF TUBE
both sides of ring/tube joint.

APPLY WHITE
GLUE TO

(= 0 semaoes

REAR

32.

Remove bottom fin parts from die- e o @
cut balsa sheet. Lightly sand to BOTTOM FIN BL$EBMPL

smooth edges only. Assemble over PARTS m GVER TEWELATE

template on back of kit panel and
waxed paper. Glue with white glue.

33. BOTTOM FIN — . 1
Remove bottom fin stiffener strips STIFFENERS i E
from wing balsa sheet. Lightly sand |
to smooth edges. Remove bottom
fin assembly from template when
dry. Apply glue to edges of stiffener
strips and glue to sides of fin assem-
bly as shown.

GLUE STIFFENERS TO BOTH
SIDES OF BOTTOM FIN

s =Ny
Remove the three parts left in Ll
plywood die-cut sheet. Lightly sand [ ‘5 TRairce

i

|
to smooth edges. Cut two 5/8 inch L = MAKE TWO 5/8"
long pieces and a 3'z inch long ! LONG PIECES il

f L l}.\ i
piece from 1/8 inch wood dowel. Y &> - \{5“ 3t
.5|5-‘>\ éﬁ ; MAKE ONE 3"
/ ‘ﬁ \( PIECE

35 , GLUE DOWEL FLUSH WITH SIDE
Glue 5/8 inch long dowel to each OF ELEVATOR GLUE 3% DOWEL
elevator hold down piece and the O i TO WING HOLD

3" inch long dowel to the wing hold I gl s
down piece. Cut out the wing hold 7’
down strip from front of instructions. L
Smear glue over hold down strip and /
glue it around wing hold down as- | RIGHT @
sembly for reinforcement. ﬂ =

END VIEW |

36.

I SAND FIN
Sand front of fin stiffeners round as STIEFENERS

shown. ROUND

GLUE HOLD DOWN
REINFORCEMENT
STRIP TO WING
HOLD DOWN
ASSEMBLY
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37.

Glue bottom fin to pod on its align-
ment line. Adjust fin to project
straight out from tube. Make sure fin
is parallel with center of tube.

38.

When power pod and bottom fin are
dry, slip power pod into rear of glider
body tube. Bottom fin should slide
into fin track on glider body freely.
If necessary, sand centering rings
and fin stiffeners for a loose sliding
fit in body tube.

39.

Insert wing hold-down dowel into
dowel spacer tube. The rear of hold-
down mount should be even with
rear of power pod. When you are
sure that the part fits properly, re-
move wing hold-down and apply
glue to bottom edge of hold-down
and slip back into place. Adjust so
it projects straight out from tube. Re-
move power pod assembly as soon
as glue sets.

40.

After glue has dried on hold down,
slide power pod assembly back into
glider body, engaging the dowel
spacer tube and lower fin track. Pos-
ition the elevator hold downs into
tube so dowels extend over
elevators, holding themin a horizon-
tal position. When you are sure of
a proper fit, remove and apply glue
to bottom edges of hold downs and
slip back into place. Remove power
pod assembly as soon as white glue
sets.

41.

Apply a glue reinforcement to all
power pod part joints.

- APPLY GLUE
TO BOTTOM

ELEVATOR
HOLD DOWNS

- -

APPLY WHITE
GLUE TO BOTTOM
EDGES ONLY

F :
PROPER SLIDE POD IN
ALL THE WAY

EDGE ONLY //q

ENGINE
HOOK

REAR VIEW

BOTTOM FIN
PROJECTS
STRAIGHT
AWAY FROM
TUBE

REAR VIEW

WING HOLD
DOWN
PROJECTS
STRAIGHT
AWAY FROM

REAR VIEW POD TUBE

BOTTOM
FIN

MAKE SURE ELEVATORS ARE
HELD IN HORIZONTAL POSITION

ELEVATOR
HOLD DOWNS
HOLD ELEVATORS
IN HORIZONTAL
POSITION

REAR VIEW

BOTTOM FIN

)

APPLY GLUE REINFORCEMENTS TO ALL
POWER POD PART JOINTS

R1382N



42.

Tie the center of the streamer tightly
around power pod.

PAINTING AND
FINISHING

Apply sanding sealer to wood parts with
small brush. When sealer is dry, lightly
sand all sealed surfaces. Repeat seal-
ing and sanding until balsa grain is filled
and smooth. When sanding sealer and
glue are completely dry, paint fuselage
and wing aircraft grey. For optimum
performance, paint rocket with as lit-
tle paint as possible to keep weight
to a minimum. Paint wing and fuselage
separately. Paint back part of power pod
black and lower fin grey. Follow instruc-
tions on spray can for best results. Let
dry over night before assembling wing
and fuselage, mask canopy and air
scoop on nose cone and paint black. To
apply decals, cut each out, dip in
lukewarm water for 20 seconds, and
hold until it uncurls. Refer to photograph
on front page and on front of panel for
decal locations. Slip decal off backing
sheet and onto model. Blot away excess
water. For best results, let decals dry
over night and apply a light coat of clear
spray paint to protect decals.

43.

Place wing on pivot and press wing
lock ring over 1/4 inch dowel in pivot.
Be sure wing pivots freely. Run a
bead of glue around 1/4 inch dowel
as shown. Allow to dry thoroughly.
Check pivot again, wing must pivot
freely.

INSTALLING RUBBER
BAND AND ELASTIC

THREAD
44,

Hook one end of rubber band over
1/8 inch dowel extending down from
wing. Pull rubber band back and ex-
tend loop over dowel at back of
pivot.

45.

Tie two knots in elastic thread 3's
inches apart with thread not
stretched. Stretch thread through
notches in elevators and around
wing dowel spacer. Be sure
elevators move up against elevator
stops. Cut excess thread away and
save for possible repairs.
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TIE STREAMER TO
POWER POD

PAINT
THIS AREA
BLACK

PAINT LOWER
FIN, WING
AND BODY
GRAY

WING MUST

ROTATE FREELY
APPLY GLUE AROUND 1/4" DOWEL
AND ON WING LOCK RING

CHECK ROTATION OF WING

HOOK RUBBER BAND AROUND DO‘-}!‘EL ON WING

Z

e

o
PULL RUBBER BAND BACK
(LOOP OVER DOWEL ON PIVOT)

TIE TWO KNOTS IN ELASTIC THREAD 3'%" APART
e —
]]]ri[f[lllllllr]l
2

L I L
3

Gt (e

KNOT IN SLOT
> SIDE VIEW ELEVATOR MOVES
CUT OFF EXCESS THREAD

AGAINST ELEVATOR STOP
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ROCKET PREFLIGHT

1. WRAP STREAMER AROUND POWER POD o

PREPARE ENGINE

IGNITER TIP MUST TOUCH
PROPELLANT DEEP INSIDE
NOZZLE OPENING

SEPARATE THE IGNITERS

9
7 INSERT
ENGINE IGNITER FOLD OVER

LAUNCH SUPPLIES

To launch your Crusader you will need the following items:

—An Estes model rocket launching system

—Recommended Engines: B4-2, B6-2, C6-3

Use B4-2 engine for your first flight to become familiar with your
Crusader’s flight pattern.

FLYING YOUR CRUSADER

Choose a large field away from power lines, tall trees, and low flying
aircraft. Try to find a field at least 250 feet square. The larger the
launch area, the better your chance of recovering your glider. Football
fields and playgrounds are great.

Launch area must be free of dry weeds and brown grass.

Launch only during calm weather with little or no wind and good visi-
bility.

Observe glide carefully. If Crusader dives slightly, lightly sand elevator

stops to increase elevator movement. |If Crusader stalls, add shims

on elevator stops for less elevator movement. To make Crusader turn,

add shim under one elevator stop only.

1. Besurewingis atright angle to fuselage when in glide configuration.

2. Check for warps.

3. Make sure wing snaps into glide position when pod releases. If
wing pivot binds or does not snap open, replace rubber band, or
use a silicone spray lubricant to lubricate pivot.

e
LIGHT STALL O.K.
/ f_,.i? g
HEAVY STALL- ol

CORRECT IT

NORMAL FLIGHT, SLOW LOSS
OF ALTITUDE

DIVE-DON'T LET THIS \

>

4 HAPPEN TO YOU

3. SLIDE POWERPOD
INTO CRUSADER BODY

4, SLIP WING HOLD DOWN DOWEL INTO
LAUNCH LUG ON WING TIP

PRESS MASKING
TAPE IN PLACE

2 PIVOT WING TO
BOOST POSITION

5. SLIDE ELEVATOR
HOLD DOWNS OVER
ELEVATORS
TO HOLD THEM IN
HORIZONTAL
POSITION

APPLY
AND FIRMLY

INSTALL ENGINE
IN ROCKET

=
NN

A HOOK MUST LATCH OVER

END OF ENGINE

MISFIRES

Failure of the rocket engine to function properly is nearly always caused
by a failure to install the igniter correctly. This failure permits the igniter
to heat and burn into two pieces without igniting the engine.

FOR YOUR SAFETY
AND ENJOYMENT

Always follow the NAR-HIA* MODEL ROCKETRY SAFETY CODE
while participating in any model rocketry activities.

“National Association of Rocketry—
The Hobby Industry of America

LAUNCH ROD —
LAUNCH LUG

MICRO-CLIPS MUST
NOT TOUCH EACH OTHER
OR BLAST DEFLECTOR

BLAST DEFLECTOR

COUNTDOWN AND LAUNCH

@ REMOVE SAFETY KEY to disarm the launch controller.

Remove safety cap and slide launch lugs over launch rod
to place rocket on launch pad. Make sure the rocket slides
freely on the launch rod.

Attach micro-clips to the igniter wires. Arrange the clips so
they do not touch each other or the metal blast deflector.
Attach clips as close to protective tape on igniter as possible.

Move back from your rocket as far as launch wire will permit,
(at least 15 feet).

@ INSERT SAFETY KEY to arm the launch controller.

LAUNCH!!!

PUSH AND HOLD LAUNCH BUTTON UNTIL ENGINE IGNITES
Remove safety key—Replace cap on rod..




CONSTRUCTION NOTES



