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STEP Il

1/16'* GUSSET APPROXIMATELY 1/4*° TRIM (FF)

STEP 1I 1. SLIDE RIBS ON SPARS
1. ASSEMBLE FUSELAGE BASIC FRAME 2/LOCATE RIBS ON PLAN FOOT TO LOCATE TP RIaS - B — . — _ T —*—
STEP | ON DRAWING 3.-ADD LEADING & TRAILING EDGES - _ L D e %r l
2 REMOVE FROM PLAN & ADD 4. REMOVE FROM PLAN & ASSEMBLE e S TEEEL A S —
1 - ASSEMBLE CONE BASIC FRAME ON DRAWING 2 gg;gggs oH'erLRFMooFu:'?Rw“:EEaﬂss e SECOND WING PANEL — - S f

2 - INSTALL VANES D-14 _ F-8 IN PLACE
3 -REMOVE FROM PLAN AND ADD BOTTOM HALF
OF FORMERS AND REMAINING VANES
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BASIC FRAME
ASSEMBLY DETAILS

STEP IV 0-21

1- FIT TAIL FAIRING D-18 TO FRAME

2 - COVER CONE WITH STIFF PAPER PANELS

3 - CEMENT CONE NOSING IN PLACE

4 - ASSEMBLE STRAIGHTENING VANES OF D-14, D-15
AND D-16, AND SAND SMOQOTH WHEN DRY
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1/2 0Z. BALLAST IN
RIGHT WING (CL)
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“SKYRAY”
SHEET NO. 2 1 REQ.

EXIT JIG, - CEMENT LIGHTLY TO VANES

CLEARANCE HOLES
FOR TORQUE SHAFT

STEP VI

1/8”X3” X151/2”

1 REQ.
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1- LEVEL UP WING ASSEMBLY BY BLOCKING UNDERTIPS ~_ M - 32
STIFF PAPER DUCT WALL > ~ —— — -~ T ® o
(APPROX. 1-7/8" UNDER W-10. SLIDE 1/16** SHIM UNDER D-17 , w-3 | | | E £ 2
2 - SHIM FUSELAGE SECTION WITH 1/8** SCRAP y'd [ M1 1 — T ———_ @ 9 g ;
3 - LOCATE SECTIONS ON G_ OF PLAN. NOTE BOTTOM OF e T = s e T e 20 = Mm = S s
FUSELAGE AND DUCT ARE IN STRAIGHT LINE BLOCK TO LEVEL | ! < 3 =0
4 - CEMENT INTAKE LOCATING PADS D-22, D-23 TO MOTOR MOUNT WING ASSEMBLY | | Foe) 5 < Az
. .« 1 — _— b 4
5 - CONNECT WING FRAME WiTH 1/16" X 1/4** STRIPS AND COVER CELLULOID T on ks x 0%
WITH PANELS D-24 3/32* X 3/8'* REAR SPAR | REINFORCEMENT o £ 9 3 =0 -
6 - COVER WING LEADING EDGES WITH 1/20* SHEET 20" 3/32* X 3/8* FORWARD SPAR | L || N e =T x ©
0.6 7 - CEMENT MOTOR MOUNT SPACERS IN PLACE SHEET COVER e !! il ; ? 3 2N
8 - MOUNT ENGINE ON BEARERS. TACK CEMENT BEVELLED ! V8 x 1aspar = 7 W b 2 o
SECTIONS TOGETHER, IF TWO PIECE BEARERS ARE ' | o) % 3
9 - ATTACH PLYWOOD DISC TO ENGINE, SLIDE ENGINE A W-2 | ! EL 172A MONOLINE UNIT
IN PLACE AND CEMENT BEARERS TO SPACERS PLYWOOD DISC Z7 / ; t o
7/_—_“.__,__]’7;____ - / T . = B —_— m ﬂ

— '/I ' T //// _ 7 R
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PLYWOOD GUSSET

DETAIL K
MONOLINE CONTROL SYSTEM

1/16% X 1/4*

CEMENT JOINT
LIGHTLY

10 - CEMENT PLYWOOD GUSSET TO BEARERS

11 - BLOCK BEARERS WITH GUSSETS '‘M"*

12 - DRILL THROUGH BEARERS FOR BOLTS

13 - REMOVE ENGINE, INSTALL PAN AND CHECK CLEARANCE

14 - FIT SHEET BALSA PANELS TO FUSELAGE AND DUCT EXTERIOR

1/16" SHEET

EYELETS .040 DIA. WIRE 1/16% X 1/4* 1/20 SHEET

ASSEMBLY DETAILS
STEP Y

T - CEMENT DUCT FORMERS D-1, D-2, D3, D-4 TO WING FRAME - P P - R - ; — S — L
2 - ADD EDGING STRIP D-5 ’ ‘ B ¥
3 - CEMENT STIFF PAPER DUCT PANELS TO FRAME
4 - SLIDE CONE ASSEMBLY INTO SLOTS IN WING PANELS.
INSERT PLYWOOD MOTOR MOUNT GUSSET, BUT DO NOT CEMENT
5 - CEMENT PLYWOOD NOSE RING TO DUCT. INSERT PLYWOOD
DISC IN DUCT TO HOLD OPENING ROUND
6 - CEMENT VANES INTO FRAME

NOTE: MOISTEN OUTSIDE OF F-27 AND F-28
DOPE INSIDE S TO CURL PANELS

MOIS OUTSIDE OF F-25 P LS BEFORE
ENTING IN PLACE

W \

F-2

iy
\g
|
L I
7_ 11 ’ ‘Téj 1 ! pT
| ,/ ] ll{‘“ “
| N ‘l /1”)‘!1 ‘{ "|’
2| sl /ada 1k
‘ i( “ : *| T
o I +
N .
B ;
oL / j —
i | ' “J
f r
o /il
| f i s
B N
, il
1 ‘ J
ol |
NN S
|
o2
]
D-1
|
E-3
E-3
D-5
|
A
W-1F 2 REQ. U
F-8
SHEETNO.10 2 REQ
116” X 3” X 18"
F-11
b -
\W /

-
PR
— —
——

DIFFUSER CONE

1/8' X 3/16"

DUCT WALL
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SECTION G-G

5/16' HOLE FOR
STARTER CORD

1/8** PLYWOOD WEB

TRIM EXCESS FROM BOTTOM OF D-24 PANEL

1/4" X 3/8"* MONOLINE CONTROL INSTALLATION

{ SEE DETAIL K)

MOTOR BEARERS .~

A 1716 X 1/4* INTAKE STIFFENER

CORNER BLOCK AFTER POSITIONING 4 ! . / ‘ B A T
PLYWOOD WEB ON MOTOR BEARERS Ho . R , PR _ e

SPACERS

{
|
i E L | S ;
!" o - “ \ ol ' SCRAP BALSA

YELET BEARINGS (CL)

FILL-IN WITH 1/16"* SCRAP

SOFT WIRE HINGE

i i F-12

NOTICE: THESE DECALS ARE HOT FUEL PROOF. SPRAY WITH FUEL PROOFER
AFTER APPLYING TO MODEL WHEN USING WITH METHANOL BASE FUEL.
NEVER USE DCPE OVER THESE DECALS.
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iy 3-48 MACHINE SCREW

: \ N S : H | R e MOTOR BEARER SPLICE =
— — : s : - T TO PERMIT ENGINE REMOVAL u _
. r S A 1 ; — n — i -

~ SN
F'N ROUND ALL SHARP EDGES OF PANEL \// a0 / .
E12A i INSTALL WITH CUPPED FACE TOWARD REAR D-19 i 5 S ANELS
- . v A | SPLICE
1/8* X 3/16" BASIC RRAME BEAM MOUNT ENGINE INSTALLATION i
. ( 0.K. CUB .049S SHOWN) T
/ ' EYELET
. .050 ALLUMINUM
H NOTE: MOISTEN FUSELAGE PANELS | '
. ON OUTSIDE BEFORE CEMENTING '
: : ;; : IN PLACE. FIT F L E R PLANK S The Douglas “F4D-1°' all weather flghter is the first of the Navy’s supersonic carrier based alteraft. Powered j Y Whitney sltloned. Note thal the motor bearers are aho oinl rmitiin e entire e droppad out for clean:
REMOPVABL E LANDING GEAR F'12A & F-13 . . 10,000 1b, thrust J-57, the ““Sky-Ray'* holils the world’s closed cmu";: recorpd at 728.11 m.p.h. by Prost & ) g\?t fuel sp.l&ved inside compartment. Pown bolted togethet on  lolnk permitiing th tlre andt fo be droppad out for cleaning
:J (0 T'ONAL) ]' 1/4 D'A- F'] ] o The inhetent stabllity of the highly swept wings provide excellient lateral and longitudinal stability, most neceasary to a good As an alternaie one-piece mounts may be used but removal of the fan is necessary in ordet to remove engine. This can be dene

LIGHT WEIGHT flying model. Long development of the ducted fan propulsion system end the attendant constrictlon pioblems have resulted In this by temoving etiglne bolts and tiliing fan af bottom unil shaft acrew can be reached through bottom opening.
WH E E L (OPTIO NAL) design. For maximum performance, 1ight weight ls of prime lmportance since the efficlency of the fan system does not yet equal that Joln bevelled sections lightly with cement and bolt engine to beaters, Attach plywood disc or fan to englne. Work assembly into
of the propellet es & means of moving a large mass of Alr comparetively slowly, an advantage at the low speeds at which models fly. compartment removing engine If necessery and replacing on beaters when inside.
Theretoze, to remove all possible welght, the landing gear can be quickly removed when desired, Prime surface of spacers with several coats of cement. Cement bearers in place, with dlac or tan centeted in duct. Reinfotce with
Betore begianing construction, study the plans carefully. All balsa parts are identified by a letter and number. The letter pads “M‘‘. Allow to dry thorougily. Cement plywood guseet to bearers and into sides of intake, blocking In place with scraps 6f 5/32¢* aq
indicates where the part is employed, - F for Fuselage, W - Wing, D- Duet, ¥ - Elevon, The numbers ere also arranged in the Remove engine, rotnd all sharp corners of mount, and se-cement all jolnis.

suggested order of lnstallation. Remove parts caremilly from the sheets as required during construction. FINAL ASSEMBLY: All planking i3 die-cut slightly oversize to aliow for fitting. Cement dorsal planks F-10 and F-11 in plece,
Note the modifications required for constructing a free-flight model (F-F) or a Controline model (CL). Although this is an unusual Apply coats of clear dope to inside of curved planks F-12, F-14, F-25, F-27, F-28 molstening cuiside at same time to%assist curling.
type model, with important intermal construction, the method of construction and assembly has been carefully worked out with all basic Fit planks in place. Use rubber bands and pins to hold planks while drying. Keep rubber bands over formers to avold sagging covering.
frames assembied flat on the plan, Fit ““A** section into slots in fuselage planks to obtaln compound curvature of the nose, Fill-in top of engine compartment with 1/20%
1- ]/2" DIA . A I;at soft workboard 18 recommended as e bulldlag surface. Only the usual model makers tools such as razor kaife, pliers, sheet, and cement 1/16* x 1/4** strips alongside W-2 ribs,
. and sandpaper are required, Assemble elevons and fin on plan, Hinge elevons to wing with length of soft wire o permit adjustment for freeflight. Install
LIGHT WEIGHT BASIC FRAMES: Step I - Assemble the cone basic frame as illustrated In the detall sketch. Protect the blan with waxed paper. ““Monoline’ control unit as f1lusirated for controline, hinglng elevons with strips of fabric. Bailast outboard wing approximately 1/2 oz.
WH E EL(OPT|0NAL) Remove from plan and add lower halves of formers and vanes. to equal weight of line.  Mount fir on fuselage and reinforce with 1/20°* sheet covering at forward end. Flt falring F-20 between
Step I Assemble the fuselege basic frame on the plan, end add opposite halves of formers after removing from plan. Cover bottom rib and fuselage.
mator mount section with -8 panels, notching rear edge at proper helght to recelve plywood gusset (o be installed across motor Send entire framework smooth. Apply a coat of clear dope to prime all surfaces. Fuel-proof interlor of engine ¢tompartment
bearers. " oo th thoroughly, sealing small openings with sctap balsa to avold fuel seepage Into inaccessible parts of the structure.
Step I Assemble the wing basic frame on the plan, as lllustrated {n the detail skeiches. As the wings employ & aymmetrical e
airfoll section, both panels can be assembled on the same plan and then one tutned over to pravide the opposite ;zgt hand panel. cgntec: :;a!r::sg:::d:: lr:g!zrgsgm;;ﬁ‘:f ?o::::i:;?uec::;' ;2:’:{5:?5:;?@ :lx;:‘rin § materlal applied wet. Ajply sections from

Note the levelling feet provided undet the tip rib to keep centerlines level. Joln the root rib section W-1F and W-1R and taper
- not dope over plastic nose or canopy. If desired to color dape mod 1, 1y very s ferab;
the ends of the spars. Siide ribs on spars and position assembly on plan. Add leading and trailing edges. white, & difficult color to apply llg?x{ly. 80 use too little - to[; thin el’orl::);pe::;n::ét‘vly' preferably by sprey. Tl entie st 1s

CONE ASSEMB.LY: Step IV Slide the verticel tail vane in piace and fill in comers with D-18, Cover the cone with stiff paper
: Round off all sharp edges of fan. Lay fan
panels, Roll panels into tubes to preform material before cementing in place to obtsin a smoothly curved shape. Add formed plastic blades to be aure ali afe g:uu Mnlmm:y per{o:r::::z sd\:;:ﬁ;;oo:e:e::“ﬂ: iuﬁnﬁ‘: :;:dgzl::xdb;:: bent out of line. Measare D“Cb_Of
nosing. Cement atraightening vanes sections D-14, D-15, D-18 together to approximate curve shown in cone side view, Sand to . .
smooth carve and cement to flat vanes. Finish cone assembly withseveral coats of fuelproof dope. Heplace engine assembly and check clearance sround fan. Run plug jead to outside of fuselage. This lead ca: be clipped onto engine, . D
| DUCT ASSEMBLY: Step V Cement duct formers D-1, D-%, D-3 and D-4 at root rlb, Install edging strips D-5 on duct formers f “RCm hole in top and relnforce with cellulold scrap for starter cord if required. The needle valve can be easily conttolled through air D OU G lAs ' F4 D l
ntake. -

and cover Ioner sectlon of tralling edge with 1/20°* sheet balaa. Cement duct ltning panels in piace, curling materlal as for cone

N4 cry .
' \ %
N > % /} |

DRILL. AT ASSEMBLY

. Apply two coats offuel-pro¢f clear dope. Do

FRONT VIEW n SIDE VIEW

1/8 PLYNWOOD BRACKET RADIAL MCUNT BRACKETS
(THERMAL HOPPER SHOWN) NOTE: ENTIRE $HIP WHITE. USE COLORED

RED INTAKE

covering. Apply fuel-proof finish to duct lning. Englnes without recoll starters can be equipped with epring sterters avallable, or a small starting pulley may be Installed around
SC R AP 8 AL SA Do P E SP AR | N GL Y FOR F I N 1 SH - F 0 R B E ST DAN G E R T R I M Tack cement exit Jig sections to exit vanes, Siide cone assembly into one wing panel. Sand portion of plywood guaset exposed whieh o length of atring may be wound,
PERFORMANCE KEEP WEIGHT DOWN NOTE: to intake it th duet to stzeamiine seetion G-G. [nvert piywood guaset in oversize slot and slide opposlie panel onto cone. Establish FLYING: Check the balance of the model, adding & bit of ballast if required to bring the center of gavity within range, For flrst FR E E' FLIGH T CON TROL lN E
y BY LEAVING SHIP NATURAL F [NISH . F-13 ¢ l?limulm- shape of fan sectlon with plywood ring and disc. Adjust position of wing panel slightly if required and cemetit plywood glut;t:- lﬂ calm dﬂ: and gﬂls‘;y ﬂletm Brfe dteslrab:le. ;“o himd glide the model, grasp the fuselage ahead of the Intake ard launch the model
™ — ng in place with notch on centerline et top. Use cate in this operation since clearance of fan and allgnment of fuselage ere vigorous shove. Holding It so far forward makes 1t almost impossible to stall the ship., As an alternate method, the ship can be
- '/ - ON E P | EC E Mo TOR B E AR E R S determined by the accuracy of this section, supported under the fuselage just behind the fan, and thrust ahead with the other hand at the tall. 'This is & good time to check and
4 L L FUSELAGE ASSEMBLY: Step VI Cement top and bottom duct formets D-18, D-20, D-21 in place and attack duct lining, Jou see If the exit jig sections have been removed! The 8hip can be easily stalled this wey unless care is taken to keep the nose down. .
I '; S MAY B E U SE D, TO R EMOV E at centerline and fiil-in forward portion between vanes with small panels. Radlus enterlng corner of plywoed ring. ' Adjust the elevons to obtain a flet fast glide, and set tab straight. D ESI GNE D AND DRAWN B Y: H E N RY ST RUCK F RE E'F LI GHT WE lGHT s |°°]/2 OZ-
1:"’ T e - — : ENG'N E’ T"_ T F AN TOWARD Cement spacers to motor mounting web and add intake locating plates D-22 and D-23. Locate duct and wing assembly on top . At cer;a;nnsp;elds,hvibram;n:erlods may be set up in s&ine engiges. To remedy this a pair of siruts may be fitted to the motor
o -l _ — T view blocking up tips to bring assembly level, TTim off projections on bottom formers D-18, D-20, D-21 and sip 1/8% shims under eazers and bolted In the top of the engine compartment as Lllustrated. . . -
! —_— = —_— w 'NTAK E 0 P EN l N G AND R EMOV E them end 1/18" shim under D-17. Engage fuselage section in notch of plywood iing, locete sectlen on centerline and block up with Start engine and run at pesk power, Launch mode] end observe filght path, The ship should fly ln wide circles te the left or right, K IT ENG'NE ER E D BY' BILL E F F INGE R CONT ROL IN E WE IGHT' ] ] 1/2 oz‘
. SCREW WITH RIGHT ANGLE 1/8'¢ serep bales, Pin sections to plan to prevent shifting. Cement 1/16‘¢ X 1/4** strips under stralght edge of Intake panei D-24 climbing ¢ a shallow angle, but with good forward speed. If it should tum sharply into the ground, ratse the left elevon sitghtly to
R i e p- o ] LA Fit panels in place and cement to loeating plates D-22 and D-23. Install lower panels tigst. Remove assembly from plan when dry, correct & rlght turn and raise the right elevon to correct a tight left turn, If ship sialls, depress boih elevons slightly ap equal amount.
o = Foos e - SCR Ew D RIVER R SIM R and {1t leading edge cavering of 1/20"* sheet. Add wing tip sectlons. Reinforce intake leading edges with 1/i6° x 1/4** strips., Cut If excessive elevon s required to correct for a ctrcle, adjst with rudder tab to oppose turn, . FULL SIZE P LANS FOR ‘049 ENGI NES 3/4" = '| ¢ SCAL E
- - FABRIC HINGE DEVICE. USE WRENCH FOR back lower leading edge of ftake and round off sharp edges. After each fiying session, the duct should be cleanied out by pushing s rag through, and rinsing with alcohol If posstble to prevent :
ENGINE INSTALLATION: Step VI Proceed carefully with this operation since the proper operation of the fan depends on the model frem becoming cil soaked.
5/32f 5Q F.12 BERK ELEY $ HAF/TS WITH NUTS FOR LOCKING. allgnment of the engine relalive to the duct, Of coarse the engine ¢an slways be shimmed or tilted if it should come out lmproperly When properly adjusted, the ‘Sky-Ray** performs with show-stopping reelism and stability. EFF ECTIV E WIN G AREA: 250 SQ. L] DWG. N o- 3270 KIT NO: 4-1 5
| ) *“MIDGET TANK**
COPYRIGHT 1957 - BERKELEY MODELS INC. REPRODUCTION FOR.RESALE FORBIDDEN.
1/2A STANZEL MONOLINE SPRING TYPE STARTER
CONTROL UNIT

MONOLINE INSTALLATION

RADIAL MOUNT ENGINE INSTALLATION

{ THERMAL HOPPER SHOWN ) RIGHT ANGLE BERKELE I MODELS INC.,

SCREW DRIVER ' WEST HEMPSTEAD, NEW YORK, U.S.A.

.020 BRASS, SOLDER TO SHAFT
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