PARTS LIST

{A) 1 Ralsa Nose Cone = Part sBNC-2013
(BY 1 Bady Tulxe = Pant =RB17-20R

o) 2 Sheets RBalsa Fin Sock = Pan sRFS401,
)} 1 Sheet Balsa Fin Sock - Pan =RFS40

2] 1 Sheet Balsa Fin Sich = Pan 2BFS20D
(P 1 1N L' Maple Dowel = Pait 2\ D-1A

G 1 Screw Eve = Part =SE-1]

(H 1 Engine Hoider Simp ~ Pant sEH.2

n 1 Shock Conl = Pan #8C-1

(J 1 127 Parchute = Part =PR-124 ..
(K) 1 Launching Lug = Part =LL-2R

(L) 1 Strip Lead Trim Werght = Pant aNCW-3

()] T Aluminum Hinge Material (177X ') = Pant 2AH-1
(N\N) 1 Pauem and Template Sheet — Part =SP-34
e}l T2 Shmoud Line Matertal = Pann =8, T-12

Py 6 Tape Sinps - Pan sTN-2F

In addition to the pans histed avove svou will need the followe
ing tools and supplies: :

D \Modeling hnife or single=edged razor blade.

2 Metal-edge d uler or equuvalent.

J Cardboard or magazine for cutiing surface.

4) Scissors, medum, fine and extra fine sandpaper.

5 AT7 by 17 47 black of pine = smooth and flat on
al least ane S,

6) Extra strong white glue, white and colored paint or
dape and sanding sealer.

D 1. Cut all the templates for wood parts from the mettem sheet.
Lay nut three pans on each piece of BFS<40L as shown. Cut out
the parts. Lav oul four of the canard pattem on the sheet of BFS-
20D. Pylon pans are laid out on the short BFS-40.

D 2. Pin the two body seclion pieces wgether and sand them
to shape as shown ahove. Use fine and extro fine sandpaper 10 do
this. When smooth, apply the first coat of sanding scaler, covenng
all but the wing *“land’" as shown.

D 3.  Remove the pins and semarate the two bady section pans.
Hollow out the areas marked for the hallas! weight and min recesver
to a depth of about 3.'64" for the hallast weight and 1718°° for the
pin recesver. Do this to both boch sections so that when rejoined,
each hollowed area fuces and matches the other. Join the two sides
together with white glue and tape as necessan to clamp both pieces
together until the giue has set. Yau should have a slot for the weight
measunng 3747 long by 37327 wide by 174" deep and a pin receiver
socket about 5/32'" in diameter and just over 1.72°° deep.

D 4. At this point in construction, the only sanding done on
the wings is to bevel the ot edges of each wing panel. Join the
wing pancls as shown in the figure above. Tape one panel to a
flat surface. Apply glue 10 the mot cdge of the other panel and
place against the rool cdge of the first one. Hold the second panel
at the approximate angie of dihedral and slide the dihedral template
into pasiion as shown. The edges should be flush against the
sufaces for which they are labeled.

O 5 The up punel wn he cut of7 and glued back on at the cor-
rect angle.  However, at is e3sier to cut a V'™ notch acmss the
haisa and bend the wod, Cutling the V™ is easier than it looks.
Use o shamp knife, a stright edge and came to cut it in. Allow the
other panel 10 extend beyond the edge of the table. Tape down the
puncl on which you ane about to ut, and make sure your blade has
a goad cdge and procecd 1o step 6.

BFS—40L PARTS LAYOUT = STEP 1 TYPICAL LATOUT FOR EACH SHEET

THE PYLON PIECES ARE LAID OUT ALONG OME EDGE OF THE 8FS-40 (3™ LONG
SMEET. SAVE THE REMAINDER OF T™E SHEET FOA MAKING ADDITIONAL PYLON ANC
BODY PIECES ¢ NEEDED.
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CUTTING THE NOTCH - STEP 8
SEQUENCE OF DRAWINGS SMOW mOW BLADE ANGLE AEMAINS THE SAME

BENO & GLUE TIP
PANEL -~ STEP 7
APRLT GLUE LIBERALLY,
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O 6 The depth of the notch may vary slightly, Try v nake th
bouom of the V" about 3/4 of the way through the panel from
underside. Do this by placing the sirmight edge parallel to the lin
and about 1/16"" away from it. Hold vour knife at such angle tha
the point of the blade will be directly under the line about .
of the way through the panel. Do not try to cut all the way wi
the first slice ~ take your time and make several passes makin
sure you do not vary the blade angle. Repeat this portion of th
step for the other side of the notch. When your blade reaches nea
the bottom of the **\"' portians of the waste wood will appea
loosened. This is vour signal to take it easy and cut carefyl}
the remaining fibers to free the waste and clean aut the notch, Re
peat the entire step with the remaining panel. Leave this panel 1r
place and go on to the next step.

7. Fill the notch with white glue from leading edge 10 trailing
edge and allow it to soak in for about 3 minutes. Now, GENTLY.
begin bending the up panel to the correct angle. Hold the mair
panel near the notch with one hand while lifting the tip panel tn
its tip with the other hand. Once a 45 degree angle has beer
achieved, block the Lip panel in this position. Glue will have
squeezed out along the notch duning this action - smooth it into 2z
fillet all the way along the notch. Establish the exact angle using
the tip angle template as shown. Note that the tip angle is comec:
when that pan of the template marked **Main Wing"' is flush with the
wing surface and the tip panel surface is against the **Tip Panel”
edge of the template. Once the comrect angle is established, do not
disturb the wing until the joint is completely dry. Repeal the step
with the other wing and tp panel.

(O 8. Apply giue 1o the wing land area of the body section and
sel the wing in place. Align the wing and body section as shown
and set aside to dr. ’

(0 9. Sand in the airfoil next. Measure back from the leading
edge on the topside of the wing at the center and mark at 1-1/4".
Measure back from the leading edge, along the joint between wing
and tip pane} and mark at 3/4", Join these two marks with a dotied
line, using a straightedge. Move the straightedge o the tip panel,
and extend the dotted line (now PARALLEL to the leading edge) 10
the extreme tip of the panel. Repeat this step with the other wing
and tip panel. Repeat the entire siep on the underside of the wing
and tip using the same measurements EXCEPT MEASURE AND
MARK FROM THE TRAILING EDGE, FORWARD.

[0 10. Use medium sandpaper on a block and sand the top side
of the wings and ups first. Sand cross-grain from the leading edge
back to the dotted line. Sand until you have achieved a leading edge
thickness of just less than 1/16" with a smooth flat taper back to
the dotted line. for the entire length of the wing and panels. Now
repeat the step, sanding the underside trailing edge of the wings
and tips. Work for a smooth flat taper from 1/8” thick at the dotted
line back 10 1./16"" thick at the trailing edge. When all panels have
been “‘roughed in"" as above, use fine sandpaper to sand with the
grin to achieve a smooth surface and rounded leading and trailing
edges. The illustration shows a typical cross-section of the wing
at about mid-span.

[ 11. " Apply sanding sealer o the entire bird (keeping the pin
receiver hole and ballast slot clear of sealer) and allow to dry. Fine
sand, seal. sand and seal again o obtain the base surface for the
paint job of your choice.

Flying note: As with all boest gliders, this bird flies longest if
only encogh paint is applied fer good visidility. Use fluorescent
red-orange or other high-visibility coler to keep those long hops ia
sight,

BOOSTER ASSEMBLY

(O 12 Cut the wbe marking guide from the pattem sheet and
wrap it around the tube. Secure the ends of the guide together with
tape as shown. Slide the guide to one end of the tube and mark the
tube at the guide joint and a the heavy line (one is 180 degrees
from the othen. Extend one mark for the full length of the tube. Ex-
tend the other mark about 3'. The long line will be the wbe center
line and the short line the pylon guide line. Measure and mak a
point on the centerline 2-1/2" from the end which has the pylon

- guide line, and another point 13/4"" in from the opposite end, also

on the centerline. Slide the tube marking guide up to the 1.3/4""



mark, realign the heavy line an the guide with the centertine and
mark the (ube at each armow point on the guide (found at either
side of the heavy line). Slide the guide off the tube and with a
straightedge, connect each pair of marks with a straight line.

(O 13. Carve the two halves of the pylon as shown for the pin
sest. Lay the pin on one side and check the fit of the other side
over it. When both halves fit logether tightly amund the pin the
assembly is ready o be glued. Apply glue 0 the inside surface of
one half the pylon, including the pin slot. Lay the pin in place
and position the remaining pylon half over the first one. Align the
assembly carefully and hold together with wpe until dn. Wipe off
any excess glue which squeezes from between the halves or {rom
around the pin.

O 14. Apply glue to the inside wp half of an alignment plate
and position it on the side of the pyion in the area shown in the
close-up pvlon assembly drawing. Repeat with the other alignment
piate.

0O 15 Aoply glue to the top edge of the pyion assembly and
place it against the BT-20E body tube directiy over the pyion guide
line as shown. Be sure the pylon sucks strmaight out from the tube
center as viewed from the end and is parallel W the wbe centerline.

O 16. Rur aline of glue down one side of the LL-2E-léunching
lug and attach it to the tube-pyion joint on the left side.

INSTALL THE RECOVERY SYSTEM

[0 17. Cut the shock cord anchor from the pattem sheet. Attach
the shock cord to it as shown. Glue the shock cord anchor into the
front end of the body tube at a depth of at least 3/4™ 10 allow the
nose cone w be completely seated.

O 18. Tum the screw eve into the base of the nose cone. Re-
move it and squint glue into the hole. Repiace the screw eve and
wipe off any excess glue from around the shank of the eve.

0O 19. cCut ou the parachute on its edge lines as indicated on
the plastic. Cut six 12" Jengths of shroud line cord and attach one
shroud line 1o each point of the parachute with a tape sifp as
shown above. Gather and tie the free ends of the shroud lines 1o-
gether. At this point you may tie the shroud lines to the screw eve
in the base of the nose cone — also tie on the free end of the shock
cord.

FORM AND ATTACH CANARDS

O 2. cCut the canard patiem from the pattem sheet and lay out
four pieces on the BFS-20 sheet as shown. Cui them out and then
make the final cut of each one sepamtely, using a siraightedge 1o
guide vour biade in this slightlv cross-grain cut. When this step is
complete, you will have 4 static pieces and 4 controi pleces.

O 21.  Cut the metal sheet in half with ordinan scissors - select
one piece and “rough it up" as shown. 4 few passes with medium
sandpaper or the point of a scribe or compass will do — this wili
give the surface "tooth™ and give a much better glue bond. Re
peal this step with the other piece,

O 2. Select I swatic and 1 conirol piece prepared in step Xi.
Place them as shown and appiy giue 10 the roughed areas on ane
side of a metal sheet. Lay the metal sheet acrass the siot bem
tween the static and control piece fglued side down) so that s
surface area is equally divided. Apply glue to the proper side of
another stauc piece and align it carefully over the first one. Wipe
off any glue that squeezes out onto the remaining pan of the meta)
sheet thal is exposed. Apply glue 1o another contml piece (or
the proper side) and align it carefully over the first. Locate a flat
surface and a heavy flat-bottomed object. Flace this assembly on
the flat surface, then place the object on top being carefu] not 1o
move any part of this lamination. Repeat steps 21 and 22 10 forrm
the second canard unit. Allow both units to dn completely be-
fore proceeding.

O 2. Usefine sandpaperon a block 10 sand each canard surface
into 8 symmetrical airfoil as seen on the large panel. |1 may be nec-
essan to open up the joint between the static and control surface —
if so. this can be done with the edge of a piece of sandpaper sand-
ing side toward the control surface) drawn carefully ajong the seam

O 24. Apoly glue 1o the root edge of the stauc pan of one
canard unit. Locate it on one of the lines drawn in step 1. Align
the canard unit so it sticks straight away from the body tube center
and s parallel to the body wbe centerline. Repeat this step with
the other canard unit
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PREPARE TRIM WEIGHT=STEP 26

BEND AND CRIMP wiTi PLIERS

BEND AGAIN AND CRIMP AS BEFONE
I g)
—_— | APPLY TAPE OVER SLOT

1 WHILE GLIDE-TESTING

INSERT IN BALLAST SLOT

GLIDE ADUUSTMENT=STEP 27

CENTER OF GRAVITY

LAUNCH 47 ABOUT 4 S DEGREE ANGLE DOWNWARD
SLOPE AT JUST ABOVE GLIDE SPEED (LEARNED 8Y

//(((( ( EXPENIENCE!
\uun\}\
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A~aVERAGE 81D WILL GLIDE 250 FEE™
B—QETTER SANDING AND FiNISm CAN RESULT IN MUCH FLATTER GLIDE

T

|y |

TIP ANGLE MAY BE ADJUSTED TO REMOVE SEVERE TURN

HEAT JOINT OVER LAMP TIP-ANGLE EFFECT=ORSERVED

BEND TO DESINED ANGLE AND -
LET COOL

o

1=SHALLOW  MORE ARILITY TO RAISE NOSE -

LESS DIRECTIOMAL STABILITY

2=NORMAL PROVIDES GOOD GLIDE ANGLE —
DIRECTIONAL STABILITY

3=-STEEP INCREASED DIRECTIONAL STABILITY

BUT LESS CONTROL OF GLIDE ANGLE

FITTING THE BOOSTER—STEP 28

FIT 1S CORRECT iF BOOSTER "“POPS"™ SAOM
’ BIRC WHEN LIGHTLY *° JARRED® ON
THME NOSE WITi PALM OF HAND
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2 PIECES BFS-40 SCRAP WRAPPED WIT (XTRA FINE SANDPAPER ARE PASSED SETWEEN
ALIGNMENT PLATES TO WIDEN AND SMOOTM Twg *"SADDLE™

0 os. Apply sanding sealer w0 all baisa pants of the booster
unit. Let dry, sand, and apply sealer again. Repeat this until the
surface 1s smooth and the pores in the wood are filled Apply a
base coat of white enamel followed by the color coat of your choice,
See Flying Note; step 11. After all colors have been applied and
allowed to dry at least 24 hours, two items will remain w0 be done
before your bird is ready for powered flight.

BALANCE AND GLIDE TESTING

O 25. Bend the NCW-3 stnp weight exactly in half and camp
the bend with pliers. Bend the doubled weight exactly in haif and
again cnmp the bend. Your weight shouid now look like that shown
in the large panel (llustration. Insen the weight into the ballas;
slot and for now apply a stnp of tape just large enough to hold the
weight in place dunng test glides. (When the bird has been balanced
u:e weignt of the tape is replaced by secunng the ballast with white
glue.)

(0 27.  The balance point shouid be about 1°* in from the trailing
edge of the wing at the center joint of the wing when the weight is
installed. Glide from about shoulder height and make a smooth,
slightly nose-down toss into any breeze present. (Ideally, tesi-
gliding should be made in perfectly calm air.) The bird shouid glide
straight with no more than a gentde wm, landing some 25 10 30 feet
away. Further weight adjustment, betier sanding and finish can ob-
tain a glide of nearly fifty feet when launched from shoulder height.
Shouid test-gliding indicate a severe twum in either direction, re-
check the angle of the tip panels. This angle may be adjusted b
holding the jcint area close w a 60 to 100 watt lamp until the glue
becomes pliable. Gently bend the tip to the desired position and
hold 1t there until the joint coois.

NOTE: The amount of weight and the glide expectations mesntioned
above are based en the airfeil and finish obtained from fellowing
steps 8, 10 and 11. Oifferent airfoils may meas that liftle or s
weight need be used - the C/G will dbe iz 2 ditferent lecation.
Save your templates and after gaining more experience with this
design, try some experiments with different airfeils and cempare
your resuits, .

3 28 Fit the booster *“saddle” to the glider. You should be
able o ‘“pop’” the booster unit off the bird with the palm of your
hand applied to the nose cone with very light force. Paint overspray
etc., can make the saddle fit 100 tight. If so, wrap a piece of extra
fine sandpaper around two thicknesses of scrap BFS-40 (simulating
the bird’s body thickness) and sand the inside surtaces of the align-
men? plates only. Sand a little and try the fit — repeat as necessarny
to get that “*just nght” fit.

USE OF CANARDS

Recause boost-glide vehicles are very sensitive to trim in their
upward {light as well as glide, few rocketeers are able 10 achieve a
consistent perfect vertical flight. More often, the model will nse
in a wide aurve and will be travelling honzontally by the time
ejection occurs.

To compensate for these variations in trim, your Nighthawk
boost pod is equipped with adjustable canards. By setting the
canards o the recommended position initially and adjusting them
according to the results obsemed when flying the model, it is
possible to achieve an excellent upward flight.

INITIAL CANARD ADJUSTMENT

e yp~
“NOSE UP* SET VISUALLY AT 5 TO 7 DEGREES Ul )

TOP OFf BOOSTER TUSE

**NOSE DOWN®"

For your first flight, set the canards to the position shown in
the special illustration above. If the mndel tends to *‘nose down'"
in flight, bend the flaps down very slightly (no more than 1/32").
If the model *‘noses up’’, bend the flaps up slightly. Test fly again
and adjust the flaps as necessary.



PACKING THE 'CHUTE -~ STEP 12
FOMM ThE “'SPIKE " SMaRy

0O 12, Pak fame-resistant meenven wadding into the booster
tube from the tap. The wadding should fill the twbe for a distance
of about 1-1.72"" and give a gand seal along the sides of the tube.
Hold the parachute between 1wo fingers at its center and pass the
other hand down it to form a **spihe™ shape. Fold this spike in two
or three sections and push down into the tube on top of the wadding,
Pack in the shmud lines and shoch cord on tap of the ‘chute and
slide the nose cone into place.

a Adjust the canard contml surfaces o about 3 degrees
“up” trim for the first flight. Close obsenauon of the first flight
will show whether more or less control angle is necded.

O 10. Select an engine. An engine such as the 172A6-2 min
be used when adjusting ghde charsctenstics.  For longer Nights
an A32 is recommended. For all-out durmtion use the RY-2. In-
stall an eiectnical igniter into the nozzle as directed in the instrget-
tons which came with the tngine.  Insent the engine into the rear
of the banster untl the rear hook of the engine holder saaps into
place behind the rear edge of the engine casing.

)
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MASKING TASE
AAOUND Thé ROD mERE
SUPBOATS Twmf BIRD By

TmE AOOSTER RAT~ER TmAN
MOTE=RANGE &I SmOULD ALWAYS B Ov TE TIP SANELS,
REMOVED SROM IMMEDIATE L AUNC ™ ELIMINATING ANY CWANCE

AREA PRIOR TO ARMING TH{ PANEL. O REMATURE SEPARATION
P —

LAUNCHING TIP - STEP 9

[0 9. Place the booster on the launcher, (I helps o wrup a
stnp of masking tape amund the launching md about 67 up from
the blast deflector so the model is held up by the banster rather
than the glider’s tip punels.) Check to be sure the panel is disarmed.
Clean the micr~clips and attach them to the igniter leads.  Slide
the glider into place with the pin in the receiver on the hinl and
the nosce ana of the bind in place between the alignment plates on
the banster pylon.

D 8. Clear the launch arca, alert the recovery crew and the
tracking crew,

O 7. Check for low Mying aircraft and unauthorized pemsons
in the recovery arca.

D 6. Am the lasunch ponel and commence the final countdown.

O -0 «-0 3-0-2-0-1- LauNch
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