Note thar the elevator push rod end is mounted through the bottom
of the elevator servo arm and the rudder push rod end is mounted

ENGINE, RADIO AND CERTAIN ACCESSORIES NOT SUPPLIED IN KIT.

2 DIE-CUT FRONT WING BEDS

/7 through the top of the rudder servo arm. This is done to insure
Washer & No. 4 / that the push rods have clearance where they cross over each other
,» Wood Screw / at former #8.~
. j '|]/ 3 DIECUT WING BEDS
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BALSA CORNER STOCK CONTROLAIRE & M A N PROPORTIONAL SYSTEM SHOWN

ly "l\

4
NO1E: The 14" wing and gear hold down dowels are installed after /
the fuselage is silked, doped and ready for painting. After carefully
COLLAR _ locating the position of dowels, first drill with a 3/16” dia. drill @
e and then open up the holes to 14” dia with a round or ratail file.
Swab the holes with Titebond or Hobbypoxy formula No. 2 glue.
~ Insert dowels and rotate to insure full spreading of the glue. Center
] i X
~ dowels on fuselage and wipe off excess glue » 7/ Cement the 1 /16" plywood dowel supports in place being sure that
1/16” PLYWOOD DOWEL SUPPORT . .
UDDER SERVO e ~ they line up with the bottom of t}}e box-lok and the rear of former
9 TOR .7 - I ] #1 slot. From corner stock furnished, cut the gear bed supports
GEAR BEARING e ' to proper length and cement onto the plywood dowel supports as
‘ L7 X—4-40 PAN HEAD shown. Cement the motor mounts in place with the slot in the
BOLTS & SQUARE NUTS ‘ ' mount to the rear and facing to the center of the fuselage. Cement
NO. 4 SELF TAPPING é_ SPECIFIC NOTES ON THE A-RAY: the front die-cut balsa wing dowel supports 1 & 2 in place making
METAL SCREW | I 'l . - sure that the front face of the supports are at the rear of former
. ] . The A-RAY was developed to fill the need for a simple and low-cost Multi #1 slot.
7‘" ﬁ y .;I‘HICK model that would fill the gap between our popular S&H-RAY and
/. our larger low wing mult’ jobs. The A-RAY is a most realistic =%
' PLASTIC SPACER looking model that is also capable of performing aerobatics and yet (AEROBATIC RAY) FIREWALL /FORMER NO. 1 BLEND REAR OF CABIN SIDDliSG Tl? Lg(?l;r CH
,é is extremely docile and capable of slower flight speeds than the n - BOX-LOK USING A SAN
1/16” THfCK I largir tr‘noret}:)o‘;'elx;fui.mult-i ::ra]ft. For all;rﬁund Sying’ ar’n.de;asy; | // WEDGE
aerobatics, the following control movements have been arrived a
N\ g:%gg | and we recommend that the model be set up this way: AILERON- COPYRIGHT BY 1969 BY AAMCO, INC.
\ mj 5" up and 9,16’ down. RUDDER-%" left and 7" right. ELE- Scanned and restored July, 2012 pd1 —— = T —=— — ||
i I &’ ATOR L u and v doven. ALL RIGHTS RESERVED ©O) - = = =
| IMPORTANT PRE.WORK INFORMATION: LU PLANS BY LOU ANDREWS AND BILL HARNEY
q . TILLER ARM . . . h Il and £ . Prepare all bottom sheeting and cement and pin in place.
. ‘Remove all die-cut parts from sheets and orient them with the plan. Cemer}t the firewall and former #1 in place on one completed fuse-
l ' A Note that the forward end of the dorsel fin is not die-cut all the lage side. Make sure that they are at right angles to the box-lok —
| DU-BRO way — continue this cut with a razor blade before removing from a good check is to use one of the machine cut plywood or balsa
' | % sheet. Also, vou will note that the two center ribs are partially die- block as a square. Cement wedge at end of fuselage.
\ ~  WHEEL COLLAR cut in the servo bay to make it easier and more accurate when re-
N — moving this area in preparing the bay. Sometimes when balsa is / BALSA CORNER . STOCK

being sawed, the balsa might be under tension and becomes relieved
during the sawing operation with the possible result of warped
strips and leading edges etc— if you encounter this on any part,

AAMCO NOSE GEAR AAMCO NOSE GEAR ASSEMBLY
~ 118" PLYWOOD PLATE . 3 DIECUT WING BEDS
/

FUSELAGE ASSEMBLY PROCEDURE:

,., simply straighten them by exposing them to steam over a kettle and — __
straighten them out. l g ' ( FHE —— =
SPECIAL NOTE ON ELEVATOR & RUDDER ADDED AREA: . — — — . S— — ~ ll] ”” kU ||||\ J | L] == S -
— - HF~ = — =K BOX-LOK FOUNDATION ; = _—— GE SIDE — —_ = | ‘; I U === l-—=—= || === — =
The area on the rudder and elevator as shown is fine for all flying  allow quick entry into spins. Add the extra area to the rudder and @ —_— = ——t—— — F USELA T T — ! S = == —
and is adequate for all around maneuvering with the exception that elevator by cutting out the parts from the 3/32”X3"X9"” balsa sheet = —H— —— — —_— —_— ¢y = = = . =
the snap rolls are a little lazy and the spins take a little longer to  furnished and cementing onto the rudder and elevator in the rosi- _ — _ = — _ -1 = Y, N 2 DIE-CUT FRONT WING BEDS
t into. The added ar -ill increase th ap roll rate and ais tions shown in dotted lines. : . o
get into. The a areas will increase the snap e o ss Ce";em opposite fuselage sidedm the completed No. #4 assembly WINDSHIELD BI OCK/ Cementtt}tlhe 1 /IiSh'pllg\;loocli( i)latthg to]front gf cal})lmbmd?skaxz:d then
— - — Hold together with rubber bands till dry. Check for allignment care- cement the windshie ock to this plate and to the box-lok, Cement
——— — = - B Cement rear fuselage sides to box-lok foundations. This assembly fully. carner stock in two places behind firewall, Cement two die-cut wing
~ — — —_ _ V4 is not symetrical, you have one right and one left side. Check with beds against the cabin plywood plate and three die-cut wing beds
i _— - = “ELEVATOR ADDITION _ —— plan for straightness and also check one side against the other for against inside of former =2. When dry, cut 1" slot through the
—— _ . - alignment to each other so rear of fuselage comes together ac- FORMER NO. 2 FORMER NO. 3 three wing beds to receive the !4 stringer. Cement the 3,32"
_—__ L — Sl _ ately in step No. 6. ’ . die-cut rear cabin and stringer supports in place.
S - curately in step No / FORMER NO. 2a  / /FORMER NO. 4 ie-cut rear cabin ger supj p

FORMER NO. 5
F .
__FORMER NO. 6

- Drill two 3/16"” holes in firewall for fuel line. Locate nose gear
— bearing on firewall as per drawing and drill holes through firewall
with a 3/32” drill but do not boit bearing to firewall at this time.

caution, although no right thrust is required put in about a 1,

heavier engines it is suggested that they be mounted in the cabin

- 1/4" sqQ. 1/8"l X 1/4” BUMPER
_ /i _
i — - _ = , — — —— :' , DIECUT STRIP STOCK _ —r— , \
— T ] — #1 slot~ —CABIN_SIDE_=—— ‘ = m —
r - ELEVATOR ADDITION ~~ — T — — . =
_— — — ] — 1 — . . —
— - S e _ —‘; _— T = —= il — Prepare all formers by cutting to proper length and cementing to -~ =5
= —- -~ o @ om— — — A — _  — — their respective places, all the stiffners that are made from the e
- — — — {l:_—- - — — = ‘—__| — — X X 3/32"” X 3/16” die-cut strip stock. Refer to individual drawings on
— : X X the formers. Draw and cement fuselage sides together at the rear.
Pin or hold with rubber bands till dry. Check with top view for
alignment. Cement formers No. 2, 24, 3, 4, 5 and 6 in place. Stretch COWL BLOCK -
E: . Transfer the lines X" onto the inside of the fuselage sides from a rubber band around each former location to hold till dry.
ENC'HNE MOUNTING FROCEDLRE. — plan. Cut the 3/32” X 3/16"” die-cut stock to length and cement in TOP NOSE BLOCKS ~
Mount engine with hlind nuts secured to bottom of mounts. Trim NOTE: Use the foi¥ard C.G. shown for 29 to 35 engines and the - place on sides for former locations. Cement cabin sides in place
any amount of wood away from mounts to fit your particular en- rear C.G. shown f01'3*19 to 23 engines. The airborn R/C equipment T onto the box-lok foundation being careful to see that the front of FRONT WEDGE \ 2 PLY GEAR BED
gine, Be sure that vou do not build in any left thrust — as a pre- as shown on plan is in position for 29 engines. For 35 engines or the cabin side is lined up with the front of the former #1 slot in / — REAR WEDGE
- the foundation. \
—

degree of right thrust as shown on top view of plan. After locating
the engine, drill bolt holes through mounts. Open up the holes
at bottom of mounts to receive blind nuts and press blind nuts in
to mounts. Mount the engine and sock up the engine once to seat it
and then remove engine. Add the bottom nose blocks after clearing
for blind nuts, Cement the top nose blocks in place, cement the two
cow] blocks together and then tack glue them to the fuselage for
shaping. When dry, shape and round the nose of the fuselage as
shown on plan and in photographs, Shape the windshield as shown

floor behind former x1. For 19 to 23 engines, mount the battery
underneath the fuel tank and move the servo’s forward 1” and

also make the push réds 17 longer.

ot

BOTTOM NOSE BLOCKS

Note that the elevator push rod end is mounted through the bottom
of the elevator servo arm and the rudder push rod end is mounted

Cut to proper length and fit and cement the three !,” square
stringers in place and cement a piece of 14"X 14" balsa across the
three squares to act as a bumper, Trim to shape

Refer to side view of fuselage and cement the forward balsa wedged
shaped gear bed support in place and then the plywood gear bed
against it and then back the plywood gear bed up with the other

thoroughly engineered and tested and used on many installations

:q'nd bres;k al‘l( edges alnd <iand sfmoothh. .\lol;lnt th]e engint% ongfmon: through the top of the rudder servo arm. This is done to insure bal edgzed shaped
ime and make any clearances for the needle valve, muffier if use that the push rods have clearance where they cross over each other sa wedged shaped support.
and any other areas that need it. Remove engine and sard all at former z3. Thisplan is a free download and not to be resold. DIE-CUT STRIP STOCK ~ COMPLETE FIN AND RUDDER~ _
these clearances smooth, The fuselage is now ready for doping and ‘ \ ASSEMBLY IS DIE-CUT ADDED AREA:
covering. Note: the fuselage is doped and covered before stabilizer —_— _.._ _ — —_ \‘ SPECIAL NOTE
" and fin is attached. _ e — - 2 -—\77—// T /// g
— — _ A/_ | 1 oA | /
FIREWALL ~—— FORMER NO. 1 ___ __ FORMER NO. 2 T ‘ | | I i \l AN w »7/// li l ///
! \ \ — _= =
Drill two 3 16" holes in firewall for fuel line. Locate nose gear I \| 1 | 0 7/, ay _
bearing on tirewall as per drawing and drill holes through firewall | ! | " , | ‘ //I]_‘ /_L: ‘_////"' K
with a 3 32" drill but do not holt bearing to firewall at this time. ' \ , —_— .. =TT — : RN — — l[ ——Too / \
N - | | K Py Y7, | |
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MOTOR MOUNT — "-L’—l - L e - — b~ -~ e —— X @ SUGGESTED PUSH ROD MAKE-UP FIN & RUDDER ASSEMBLY PROCEDURE:
/ ...... ~ FORMER NO. 2A — — - —
5 e The drawings for the push rods shown on tne plan have been MOUNTING OF THE STABILIZER & FIN TO FUSELAGE: Before starting this assembly, read special note on increased ele-

vator and rudder area.

440 DUBRO ~ L
BLIND NUTS LI e, L —r < over a long period. They are easy to make, are very strong and ‘ ' '
P 47 o LR RV AR AR / T 7 S PARr /RS oV light and also have a minimum transfer of vibration and minimum After the fusclage is covered and doped, the uncovered stabilizer Pin part 3 down, cement part “2" to part *3", Cement part “l':
N\ USE 3/16" OR 1/4" SQUARES { “ A - ~- REAR WEDGE whip. As shown they fit the installation but can be made shorter is cemented to the fuselage. Then the fin and dorsal fin is comented to part 2 an:l_ 't.ac.l.i.:.:ement”;')_:-\.n‘ 1 mn three pl'aces to part :'3 '
_ ACROSS BOX-LOK TO SUPPORT \ " FRONT WEDGE / N~ PLY GEAR BED or longer to fit your particular installation. NOTE that the 1/16” to the stabilizer and top center stringer. Be sure to line up the fin cement parts l’) : ‘l’ *l‘)"" ‘ ;" their respective p"‘“;;, When
NOTE: IF A 6 Oz. TANK IS USED, — FUEL TANK 1/16” PLYWOOD DOWEL SUPPORT / — wire legs are not installed into drilled holes as the holes weaken and dorsal fin straight with the center of the fuselage. From the dry, round al! U.l‘ the .otto'm of fin and sand sm()ot}}. palat:
HOLLOW OUT TOP COWL BLOCK / ‘——_;__/__:7—.-//"/_5:__/——_{;_———9/—— the rod - rather - the legs lay on the surface of the rod and are 24" length of small corner stock, cut 4 5 long picces to make the rudder from fin with a razor blade and round the leading edge o

- 3 held in place and kept from moving by the method of winding the supports - shape both ends of each support as shown on plan and the rudder.

AND BOTTOM OF WINDSHIELD BLOCK

—_— ” v — ) . »
TO CLEAR FOR TANK. ’DJ/ 1/16_ PI;YW/OOD DO\_YEL SUPPORT __—F—~— T

- T ————
= — FORMER NO 2A —

—

button thread cris-cross on the leg and winding the thread off of cement in position on the top and bottom of stabilizer and to the
the end of the balsa rod, around the wire several times and back fuselage and to the fin. SPECIAL NOTE ON ELEVATOR & RUDDER ADDED AREA:
T I onto the balsa rod and saturating the thread with “AMBROID” _ ' .

' cement. After all the parts are made, tack cement the wire legs ’ The area on the rudder and elevator as §howr! is fine for al.l flying
in position on the balsa rods and let dry thoroughly. When dry, and is adequate for all around maneuvering with the o;xcept;on that
they are easy to handle and wrap the snap rolls are a little lazy and the spins take a little longer to
.« ) get into. The added areas will increase the snap roll rate and also

] ] _ allow quick entry into spins. Add the extra area to the rudder and

BALSA CORNER STOCK

MAKING UP MAIN GEAR:

Place main landing gear in slots in gear bed on finished model and a TOP ] i
*qe o , . N . .y 1 == o : MR AANIT ON
m.bbcr h"m to fusclage, wrap both lem? on each side of reav .“"'h o I ¥ elevator by cutting out the parts from the 3,/32"X3""X9" balsa sheet
wire furnished and sweat solder legs with a heavy Soldering iron. ELEVATORZ furnished and cementing onto the rudder and elevator in the posi-
Use two lengths of wire on cach lex. " K tions shown in dotted lines.
N A L L

FINAL ASSEMBLY NOTES:

ﬂ Gkl SIDE 1 W

> v

All hinging is done after the model is structurally completed or
after the model is finished and painted. Use hinge material and
method shown on plan or use the newer molded hinges and secure
as recommended by manufacturer. Also, the R/C equipment can
be installed after the model has been completed or before doping

WING & GEAR HOLD DOWN DOWELS:

This plan is not to be resold

-p——— FORWARD

NOTE: The !4 wing and gear hold down dowels are installed after -
the fuselaye is silked, doped and ready for painting. After carefuily
locating the position of dowels, first drill with a 3/16” dia. drill

TOP .

C - ¥ }

SUGGESTED PUSH ROD MAKE-UP

and then spen up the holes to 14" dia with a round or ratail file. RUDDER < — X o .
Swab the holes with Titebond or Hobbypoxy formula No. 2 glue. A | 1/4" SQ. FIRM BALSA and painting and removed till after painting. All tail surfaces
B=<Bi-C.2cacb8igpe_ 0000008, .8 sqepy., T . — - l Py . : " t P s el d l. i at

T L T TR SIDE |!l!!!!!:!:!! e vas ?;?p:. be covered with light tissue to save \\el;zh.t and eliminate

Insert do pels and rotate to insure full spreading of thv srlue, Center ﬁ?
dowels « fusclage and wipe off excess glue,
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1/16” PLYWOOD SPAR TIE FRONT TOP SECONDARY

WING ASSEMBLY PROCEDURE:

SERVO BAY & AILERON REMOVAL PROCEDURE :

Carefully measure from plan and mark onto center of wing with a

— R —— S : From the 36" stock, trim all leading and trailing edge sheets to Cement allbut the Ce'}}e’;’N"' #5 ribs into their res‘|‘)e(.;?ive positions soft pencil the location of the aileron servo bay area to be cut out.
: P R ' “ exactly 25” — (measure or use plan as a measurement — length Cement ribs to sheet “B", to spars but not to sheet “A” at this time. this panel 2” off the board and lay tthe other panel flat on the Remove the sheet and portion jof the center ribs that are already
— g — C t lead iges lace. C t plywood horn bed lac i -
AEROBATIC RAY » ELEVATOR & STABILIZER ASSEMBLY PROCEDURE: -— —_ — — is determined from center of wing to outside of tip rib). The re- ement leading edges in place. Cement plywood horn bed in place board and fit and cement the top sheet in place. When dry, remove partially die-cut through and {cement the 1/16” plywood bed in
( A ) 1- 5/16 - — S1 S _ < === maining 11" of each 36” sheet is later used for the center section against trailing edge, to rib #3 and to the sheet but not to rib =2 wing from board and fit and cement all center section sheeting place and also the S1 and S2 bartitions
: . i : : : _— E— ' — —J co ' L . - . and against aileron bottom spar. Cement riblet R2A to rib =2 and : e ” ¢ - ” .
COPYRIGHT 1969 BY AAMCO, INC. Before starting this assembly, read special note on increased ele- ' S — » g sheeting. Also, trim all the leading and trailing edges, main, sec- an¢ oy X ' L T = e in place. Position and cement the 1/16” plywood bellcrank beds - ymyant i frrr Y P e
S 4 and rest - dJulv. 2012 od1 i/ vator and rudder area. Pin sheet “A” to hoard and pin and cement . — E— 1/16” PLYWOOD LEADING EDGE TIE ondary and rear spars to 25” length — (measure or use plan as re- cement riblet BzB-t_" plywood horn b":'fl' “’"'f)”"‘“t the aileron trailing in slots in ribs R2 and R3 on both panels. Make cap strips from a e&(:i‘lhllil:l: fll'or]r;){}l? R]:l ::,9311: ?::é;;:;:fgizd.fdozl:;Togt;l;dtg; a:::]
canned an . resiore u y, p part “B” to part “AY Notch elevator leading edg'e in center as ———— ' _;!-'j ference). edge and to axlergn spar but not to rib #.... the 1/16"X2'/3”X18"sheet and fit and cement in place on the !’ibS thg ton and bottom olf th;"i]e;‘(m aren to l;e ,,e;m,ved Draw a penc“
All rights reserved shown and fit and cement 3/16” dowel elevator tie to elevator, Tack > = = = = . . : . wpn Remove the wing panels from plan. Apply cement to all ribs and that require them. Make and cement the aileron push rod guide e ol . oo R . ofer . el
; Pin leading edge sheets in place on plan area that is marked “A £l i Py . line onto the sheet between R2 and N2B—refer to plan for accurate
1 . cement in 4 places the elevator to the stabilizer and pin to plan. 1/16” PLYWOOD SPAR TIE REAR TOP SECONDAR With the rear ed » of sheet at rear edge of main sp: . location. Pin leading edge. Bring up the bottom sheet to meet the ribs and lead- sheets in place. With a sanding block, sand the tip ribs flat and location. Refer also to photographs
. Cut the 3/16” X 7/16” X 10 %4” strip of balsa exactly in half ’ t l ili : de(11 ?hgeto. ) ie . Y ;edll' : g : 0 m‘ulr: fip““B'?cd line u ing edge and pin till dry. Cement ribs =5 together and let dry. Pin true and from the wing tip block saw two tips about 14" longer IO E p -
Q with a razor blade and cement to the ends of the clevator and stabi- - ‘>ﬁ\— > ."”.mi € g‘; .s'hee ¢ m“:)haie“ (')I' b andaneafmc’x.l € C T trailinp one wing panel accurately to plan again in the upright position. than required and cement and pin to wing tips as per drawing. With an X-Acto saw, carefully saw through between R2 and R2B
\__. — lizer. Add the extra area to the elevator at this time if you wish. — _,__’_,,———/P/—/> lzal € fi_.o ht eéh “tl. Pl‘“ m'(l;. edge © ‘:.\x(xlfgéi.‘lﬁir:ened o witﬁ Trim the leading and trailing edges and main and bottom rear When dry, remove excess balsa from the top of the block till it and through wing tip. With a razor blade or knife, cut through
_— » < - 2” AT END RIB Remove the complete assembly from the board and shape the tips - — _ /;—4 ieffso:.’ qh;'e';gq;’,,“ eets “'B" — line up rear of trarling edg spars on both panels only enough to have them fit snug with the blends in with the airfoil and also on the front bottom of the air- top and bottom sheet at pencil lines and remove enough sheet so
and round the tips and front of stabilizer and sand the whole as- - — 1/16” PLYWOOD MAIN SPAR TIE ’ o e ) ) ) . opposite wing panel raised 2” off the board as measured from the foil — refer to drawing, this procedure will automatically shape you can see through the area. Saw or cut thr(_)ugh e‘tll the ribs in the
WING DIHEDRAL SCHEME: ~- WING TIP BLOCK sembly smooth. Separate the elevator from the stabilizer with a ' - S2 . ' Place main and bottom rear spars in their élllD-l'Oleate.DOSlth"S bottom of the sheet at the main spar at the tip rib. Now position the plan view of the tip. : area until the ailerons separate from the wing. Clean up the sur-
razor blade and round the leading edge of the elevator. — — S on plan. Line up exact positions using several ribs as guides. Butt and cement the two R5 center ribs in place. Cement the top front The wing should now be cleaned up by rounding the leading edge faces by trimming all the rib stubs flush and flattening out the
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