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LNTRODUCT 1 ON

- e = o ———

CONGRATULATLONS ON YOUR PURCHASE OF OME UF THE BEST SETS OF PLaNS
AVAILABLE TO THE HOME BUILDER. WE AT RECREATIONAL SPECIALTIE%
LTD. WANT TO SEE YOU SUCESSFULLY COMPLETE &ND FLY YCUUR PROJECT

iF THERE IS ANY HELP OR ADVICE REQUIRED WITH THE iNFORMATION
CONTAINED HERE YOU CAN WRITE TO US OR PHOME 1IF NG UNE 15

IN THE OFFICE OR FACTORY EXPLAIN YOUR PROBLEM ON OUR ANSWERLING N
MACHINE AND WE WLLL GET B&CK 70O YOU THE TAPE WiLL RECORD AS LONG
AS YOU KEEP TALKING. WE WILL PROVIDE SUPPORT ONLY TO OUR
REGISTERED PLAN HOLDLRS. iF YOU ARE BUILDING YOUR PROJECT WITH A
PARTNER TELL US AT THE TIME YOU PURCHASED ‘'WHE PLANS.

A SERIAL NUMBER :S PRUVIDED ON EACH SET UF PLANS AND SHOULP YQU
PURCHASE ANY COMPONENTS FROM US THIS 1S THE 3ERiAL NUMBER WE wILL
USE

PLEASE DO NOT MAKE ANY DESIGN CHANGES OR MATERIAL SUBSTLITUTIONS
1THOUT FACTORY APPROVAL

WE DO NOT ENDORSE THIS AIRCRAFT DESIGN FUR REGLSTRATION .4 THE
ULTRA LIGHT CATEGORY

IF YOU REFER TO THE .NDEX WHILE RE CTION ;T HILL GIVE
YOU A GOOD UNDERSTANDLING OF HOW TH

THERE ARE FORTY FIVE BLUEPRINTS THAT ARE PART OF THE PLAN SET.
THE BLUE PRINTS ARE WUMBERED &S SPECLFIiED 1T i35 Wi3t TO CHECK
THEM OFF T0 MAKE SURE THAT YOU HAVE RECELVED THEM ALL THE
BLUEPRINTS SHOW COMPLETE DETALIL3 uF THE LARGLCR MORE CUMPLEX PaRTS
AND THERE IS A MATERIAL LIST ON THE DRAWLING.

THERE IS A COMPLETE PARTS LIST i:i SHOvis THE MATERLIaL REQJiREL TU
BUILD THE PART 1F THE P&RT 1S NOT ON & BLUEPRIuNT. THERE 1S
REFERENCE TO ASSEMBLY SKETCHES, BLUEPRINTS &HD PHOTOGRAPHS FOR
THE PARTS TO HELP YOU.

TUBLNG AllD SHEEZT

A BILL OF MATERIAL FOR ALL OF THE 41396 STEE )
PRUV.DED MaKiNG 1T EBEAS:ER

REQUIRED TO MANUFACTURE THE ALiRCRAFT i3
FOR ORDERING AND PRICILING.

A LIST [S GIVENM OF +vHE ASSEMBLY SKETCHES AND 2HUTUGRAPHS N
THE ASSEMBLY IMN3TRUCTIONHS SU THAT 17 I3 EA3Y TO LoLS THEM UV
LF REQUIRED WITHOUT GOING THROUGH aALL OF SECTIOUN ©

THERE ARE COMPLETE AS3EMBLY INSTRUCTILONS FUk THE ~iRIRaACT
INCLUDED 1N THIS SECTION ARE THE SKETCHES FOR 3OME UF THE S
PARTS THAT REQUIRE FABRICATIUN BUT ARE NOD 3HUwWN Di - BLULPRLNT
THE BUILDING SEQUENCE IS FUSELAGE, WINGS, LANDIHNG GEa ENGE
AND COVER. BECAUSE UF SOME CHaMGE3 . "HE £tGLE Akd ORLVE
SYSTEMS, SOME P&RTS UF THE ENGINE 3Y35TZi will BE 0230LZTE
SOME BULLDERS THESE SECTICNS Call BE USED FJx RIFERENCE
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A LIST OF SOME SUPPLLERS FOR REFERENCE i3S INCLUDED aMD [T IS
RECOMMENDED THAT YOU OBTAIN CATALOGS FROM THEM WHERE POSSIBLE
TO AID YOU IN PROCURING MATERIALS AND PARTS.

WE STRONGLY RECOMMEND THAT YOU DO NOT MAKE ANY CHANGES,
MODiF1CATIONS OR -MATERIAL SUBSTITUTIONS WLTHOUT CONSULTLNG US
THROUGH “THE REQUEST rOR DESIGN CHANGE FORM". YOUR CHANGE MAY NOT
SEEM SIGNIFICANT BUT IT COULD CAUSE YOU CONSIDERABLE TROUBLE.

WEIGHT AND BALANCE [NFORMATION iS PROVIDED TO HELP YOU ACCOMPLISH
THIS STEP ON YOUR AIRCRAFT BECAUSE NO TWO ALRPLANES ARE BUILT
EXACTLY IDENTICAL A FORMAL WEIGHING MUST BE DONE ON YOUR PROJECT.

AN EXAMPLE OF AN IN[(TiAL EQUIPMENT LIST THAT WILL MEET DOT
REQUIREMENTS IS SHOWN. IT WILL SAVE & LOT OF wWORK BY NOT LISTING
INDIVIDUAL ITEMS AND (T IS ACCEPTABLE. ANY FUTURE EQUIPMENT ADDED
TO THE AIRPLNE WILL HAVE TO BE SHOWN INDIVIDUALLY AND ADDED TO
THE LIST.

CALCULATIONS ARE DONE FOR YOU TO PROVE TO DOT THAT THE AIRCRAFT
MEETS THE WING LOADING REQUIREMENTS FGOR &N AMATEUR BUILT
AIRCRAFT.

THE INSPECTION AND SERVICE LIST (S ONE THAT THE DOT aAND E & M
AERO PRODUCTS AGREED OW FOR THIS TYPE OF AiRCRAFT. WE ENCLOGSE IT
TO SAVE YOU FROM HAVING TO GO THROUGH THIS PROCESS AGAIN.

LOCAL DOT LINSPECTORS [N YOUR AREA MAY WaNT SOME SMALL
MODIFICATIONS MADE.

SOME FLIGHT INFORMATION iS INCLUDED TO HELP YOU GaIN A GREATER
UNDERSTANDING OF THE CAPABILITY AND PERFORMANCE OF THIS AIRCRAFT.
IT IS STRONGLY RECOMMENDED THAT THE TEST FLIGHT 3E DONE BY
SOMEONE WHO HAS HAD EXPERLENCE ON THE TYPE . i{F THILS 135 NOT
POSSIBLE A PILOT WITH A LOT OF TAILDRAGGER TIME ON VERY LIGHT
FABRIC TYPE AIRCRAFT WOULD BE A SECOND CHOICE. 1T IS NOT A HaRD
AIRPLANE TO FLY, BUT IT 1S5 SENSITIVE ON THE CONTROLS AND LTS
PERFORMANCE SURPRISINGLY GOOD. IT IS EASY FOR IT TO GET AHEAD OF

THE AVERAGE PILOT UNTIL HE HAS HAD A PROPER CHECKOUT 4ND GETS
FAMILIAR WITH THE AIRCRAFT.

SOME REFERNCE MATERLAL THAT WE USED IN BUILDING UUR AIRCRAEFT LS
LISTED. WE FOUND LT TO BE VERY VALUABLE.
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DRAWING
NUMBER

RAVEL
RAVG2~
RAV@3”
RAVZ4 7
RAVE5”
RAVO6 7
RAVETZ
RAVES 7
RAV@9~
RAV1@~
RAV11~”
RAV12
RAV13~
RAV14~7
RAV1S ~
RaV16”
RAV17~
RAV1E ~
RAV19 Y
R&V2Q ./
rRav21”
RavV227
RAV23
RAV24
RAV2S

RAV26 7
RAV27 7
RaV28 7
RAV29 ~
RAV3g“
RAV3L1~
RAV32 ~
RAV33 7
RaV34 "
RAV23S5 ~
RAV36 ~
RAV37 ~
RAV38 ~
RAV39 7
RAVAQ -~

SECTION 2

LIST OF BLUEPRINTS

BEARING, MIXER BELLCRANK
BELLCRANK, AILERON FRONT
BELLCRANK, AILERON REAR
BELLCRANK, ELEVATOR
BELLCRANK, FLAP

BELLCRANK, FLAPERON INDIVIDOUAL
BRACKET, WING STRUT ATTACH
CONTROL COLUMN HOUSING
CONTROL STICK

CONTROL STICK P1VOT
CONTROL TUBES HORIZONTAL
CONTROL TUBE VERTICAL

DOOR FRAME WELDMENT

DOOR LATCH HOUSING

ENGINE MOUNT WELDMENT

FABRIC REINFORCEMENT PLATE, BUNGEE

TEMPLATES, FIREWALL UPPER/PANEL
FIREWALL, LOWER

FLAP HANDLE

FLAPERON DEVELOPMENT

FLAPERON ASSEMBLY

FLAPERON CONTROL HORHN

FLAPERON HINGE
FUSELAGE RIBS

FUSELAGE SHEET
FUSELAGE SHEET
FUSELAGE SHEET
FUSELAGE SHEET
FUSELAGE SHEET
FUSELAGE GSHEET 6

FUSELAGE THROTTLE LINKAGE MOUNT

FUSELAGE WING STRUT MTG. BRACKET
STABILIZER BRACE

INSTRUMENT PANEL

JURY STROUT

LANDING GEAR WELDMENT LS

LANDING GEAR WELDMENT RS

MIXER BELLCRANK

RUDDER

RUDDER PEDAL ASSEMBLY

STABILIZER AND ELEVATOR

TAIL ACCESS PLATE

TAIL WHEEL SPRING

THROTTLE REVER3ER

TURTLEDECK

AR

U1 o W O
A}
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JAN
JAN
JaAN
JAN
JAN
JaN
JAN
J&N
JAN
J&N
J&N
JaN
JAN
JaN
JAN
J&N
Janl
JaN
JAN
Jan
J Al

Jall

JAN

Ja '\‘;
JAN
JAal
JaN
Jat
Jau
JaN
JaN
JanN
Jatl
Jall
JAk
Jan
JAN
JAN
JAN
Jan
JAN
JAaN
Jad
JAN
J A

92,
w2,
g2,
y2,
V2,
g2,
o2,
o2,

V2,
02,
U2,
g2,
52,
g2,
62,
892,
52,
92,
G2,
62,
92,
G2,
U2,
92,
v2,
U2,
52,

89
89
39
89.
89
89
89
89
89
89
89
39
39
89
39
89
89
8Y
39
39
89
g8Y
39

89
39
39
3y
39
39
89
39

39

o

39
89
89
89
89
39
8¢9
39
2y

59

~
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DRAWING
NUMBER

RAV41 ~
RAV42 -~
RAV43 —
RAV4 4 -~
RAV4 S~

DESCRIPTION

WINDSHIELD SUPPORTS

WING
WING
WING
WING

BRACE, INTERNAL
COMPONENTS

LOCK BACK BRACE
STRUOT RS
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J&N
JAN
JaN

JAN
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89
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SECTION 3

PARTS AND MATERIAL LIST

PART NUMBERING

THE‘PART NUMBERING SYSTEM IN THE PLANS HAS A CODE TO iT AND IT IS
STATED HERE FOR YOUR INFORMATION.

SECTION PART NUMBER PREFIX

AIRCRAFT HARDWARE STANDARD AVIATION INDUSTRY DESIGNATIONS
COVER AND FINISH ~CF

ENGINE EN

FUSELAGE FL

LANDING GEAR ' LG

WING WG
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PART

NO

FUSELAGE PARTS

DESCRIPTION

—

EFERHERNENEFE RS

e el e e e N N e N L = = SR N

— N

-

FLOL
FLG2

FL@3
FL@4

FLOS
FLO6
FLG7
FLO8
FLY9
FL1y
FLL11
FL12
FL13
FL14
FL15
FL16
FL17

FL18
FL19
FL2¢
FL21
FL22

FL23
FL24
FL25S
FL26
FL27

FL28
FL29
FL30
FL31
FL32

FL33
FL34
FL35
FL36

FL37

RAVO1
FIG 19
RAV@3
RAVE?2
RAVZ3
RAVES
RAVO6
RAVY 4

RAVYY

FIG 02

Ravliy
RAVE9
RAV11
RAV1L
FIG y4

RAV11
RAV1L
RAVL12
RAV12

RAV13
RAV13
RAV36
RAV1S
PHO @3

RAV2S
RAV36
RAV2S
F1G 9

RAV3S

ADHESIVE: 3M 2216 DPINT KIT {2 2ARTS)
RUDDER ADJUSTMENT LINK 2 L/2" X 1/2" X .¢49
413y STEEL

CONTROL COLUMN LEFT BEARING /4" NYLON
PLATE 1 3/4" X 3%

BEARING, ELEVATOR &4ND RUDDER i.NGES HYLON
5/16"™ 0D X 3/16"™ ID X 20" LuUNG

BEARING, MIXER BELLCRAHNK

BEARING, RUDDER PEDAL NYLLZTRON .7d"DIAaX3/4"
BELLCRANK, AILERON REAR

BELLCRANK, AILERON FRONT

MIXER BELLCRANK

BELLCRANK, FLA4P

BELLCRANK, FLAPERON INDIVIDUoL

BELLCRANK, ELEVATOR

BUSHING ADAPTOR 1" X L" D &LJM. ROD
GUIDE, ELEVATOR CONTROL TYBE

CABLE, RUDDER /22" X 7 X 19 X 28"
CONTROL COLUMN HOUSING

CONTROL COLUMN RIGHT MOUMT L' 1" X1/3" ¥
2 L/2"™ ALUM. ANGLE

CONTROL STICK PIVOT

CONTROL STICK

STICK TIE TUBE (IN CONTROL COLUMH dOUSING,
AILERON CONTROL TUBE (UNDER 3ZE£AT)
ELEVATOR AFT CONTROL TUBE 1" X.935 Xidd 3/8

ALUMINUM

ELEVATOR CONTROL TUBE (UNDZR SE&LT)
FLAP CONTROL TUBE (UNDER SEAT)
CONTROL TUBE VERTICAL

CONTROL TUBE VERTICAL SWIYEL END
AIRCRAFT DATA PLATE (REQUIRED 3Y DOT)
4" X 3" X .925 STALINLESS STEE

DOOR FRAME WELDMENT LEFET

DOOR FRAME WELDMENT RIGHT

ELEVATOR WELDMENT

FLAP HANDLE

FLOOR BOARDS 18" x 26" x 3,32" Finnisn
Birch

FUSELAGE WELDMENT

STABILIZER WELDMENT

STABILIZER BRACE

RUDDER PEDAL ASSEMBLY MOUNTS 12" OF
1" X 1" X 1/8" ALUM. a4NGLE

RUDDER PEDAL AELDMENT LEFT
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PART NO

DESCRIPTION

O

= RN NN

RAV34

RAV@2
RAV12
RAV44

PHO ©3
RAV27
RAV27
RAV26

RUDDER PEDAL WELDMENT RIGHT
TOE BRAKE PEDAL LEFT
TOE BRAKE PEDAL RIGHT
FUSELAGE, BUTT RIB LEFT
FUSELAGE, BUTT RIB RIGHT

ROD, FLAP LINK 3" X .187" THREADED 10-32

(AN BOLT STANDARD OF STEEL)

ROD END FEMALE .1900 BORE, 18-32 THREAD HF-3
ROD END MALE .1900 BORE 19-32 THREAD HM-3
ROD END FEMALE .19¢6¢ BORE 1/4-28 THREAD
F34-14

ROD END FEMALE .1900 BORE 5/16-24 THREAD
F35-14

ROD END, CLEVIS FORKED, ELEVATOR AFT,
FEMALE, 5/16-24 THREAD

RUDDER WELDMENT

RUDDER CABLE GUIDE 5/16 OD NYLON TUBING 12"
RUDDER RETURN SPRINGS 5/8" OD X 4" TOTAL
LENGTH

SWIVEL JOINT FRONT AILERON BELLCRANK

U JOINTS 1/2" X1/2" ¥ 5" 6061 TG ALUM.

WING LOCK BaCK BRaCE

RUDDER RETURM SPRING TABSL/2"X1.2"X.04y 4130
RUDDER RETURK SPRING TaBS1/2Z"XL 2"X.048 4130
FLOOR HEEL PLATES uy"X1i" 016 ALUMINUM
FUSELAGE WING STRUT MTG BRalZHET

FUSELAGE WING STRUT HMTG BRACKET

FUSELAGE THROTTLE LINKAGE MoCHT
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WING PARTS

QTY PART NO REF DESCRIPTION

8 WGg1l RAV42 WING BRACE, INTERNAL
14 WG02 FIG 32 END RIB BRACE L3" X 2/8" X .328 6J681 T6 ALUM.
TUBING

8 WG@3 FIG 17 JURY STRUT BRACKET 1 L/8" % 1/2" X .040 4130

2 WGy 4 RAVG7 BRACKET, WING STRUT ATTACH FRONT

2 WGgSs RAVO7 BRACKET, WING STRUT ATTACH REAR

4 WG@6 FIG 19 FABRIC REINFORCEMENT PLATES, WING STRUTS
6" X 3 3/8" X .025 ALUM.

1 wWGa@7 RAV21L FLAPERON, LEFT

1 WG38 RAV21 FLAPERON, RIGHT

1 WG@9 RAV22 FLAPERON CONTROL HORN LEFT

1 WGlg RAV22 FLAPERON CONTROL HORN RIGHT

1Y WGll RAV23 FLAPERON HINGE

2 WG1l2 FIG 16 FRONT SPAR FITTINGS 4 1/8" X i/2" X .063
4130

2 WGL3 FIG 16 REAR SPAR FITTINGS 2 3/8" X L1/2" X .G63
41390

1 WG1l4 RAVIY JURY STRUT LEFET

1 WGL15 RAV3Q JURY STRUT RIGHT

1 WG1l6 RAV4S WING STRUT LEFT

1 WNG1l7 RAV4S WING STRUT RIGHT

L WGl8 F1G 35 PITOT TUBE Ll/4" X 14" X .928" aLUM. TUBZ
1@ WG19 RAV43 RIB '
14 WG29 RAV43 RIB, FLAPERON HANGER
36 WG21 RAV43 RIB, FALSE
49 WG22 RAV43 DOUBLER, RIB, FLAPERON HANGER
2 WG23 RAV4S5 ROD END HEIM H45-19 :
2 WG24 FIG 26 SHIM MATERIAL FLAPERONM HORH 3" X 1 L5/1o" X
.028 ALUM.
4 WG25 FIG 23 SPAR, EXTRUDED 2 1/2" X 13' 6" X .J65
6061 T6 ALUM.
4 WG26 F1G 20 SPAR STIFFENER 48" X 2 5/16 X .U653
6461 T6 ALUM.

2 WG27 RAV4 3 STRINGER, WOOD 14' PINE

4 WG28 RAV4 3 TRAILING EDGE ALUM. 3!

1 WG29 - TUBING, AIRSPEED 1/4" PLASTIC 13!

1 WG30 - TUBING, AIRSPEED JOINTS, SURGICAL, Ll/4" (D
1 WG31 RESORCINAL GLUE 1 PINT

2

WG32 RAV20 FLAPERON DEVELOPMENT {(COVERING SKIN)
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PART NO

REF

LANDING GEAR PARTS

DESCRIPTION

FRERONEFERNFEND S

NN N

LGPl
LG@2
LG@3
LG@4
LGOS
LGG6
LG@7
LGO8
LGOY
LG1g
LGI11
LG12
LG13

LG1l4
LG15S
LG16
LG17
LG18

FIG 36

PHO 13

RAV31
RAV32
PHO 12

RAV38

PHO 09

AXLE, MAIN GEAR 3/4" X .156 X 9" 4130
BEARINGS, MAIN WHEEL

CABLE. GEAR LIMIT 3/32" X 7 X 19 X48"
BRAKE DRUM ASSEMBLY

BRAKE CABLE LEFT

BRAKE CABLE LEFT

WHEEL HUBS v

LANDING GEAR WELDMENT LEFT SIDE

LANDING GEAR WELDMENT RIGHT SIDE

BUNGEE CORD 3/8" X 64" LONG

SHOCK PAD GEAR STOP 1/8% X 1" X 1 l/2"
SPRING, TAIL WHEEL

TUBING, 1" OD X .124" X 3/4" LONG ALUMINUM
(FOR PRESS FITTINGS ON BUNGEE CORDS)
SPRING, TAIL WHEEL STEERING 3 1/2" X 3/4"
TAIL WHEEL ASEMBLY

TIRES, 20 X 7.060-8 2 PLY NYLON

WHEEL, MAIN, ALUM., (MITCHELL WHEEL)

SHOCK PAD, TAIL SPRING l/4" X 1 1/4" x 1 1/4"
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(RoTAX 503)

ENGINE PARTS

QTY PART NO REF DESCRIPTION

2 ENGL PHO 15 AIR FILTERS, WASHABLE OIL TYPE K&N
WITH CLAMPS

2 ENQG2 PHO 15 CARBURETORS, BING 54, MAIN JET 145
IDLE JET 3¢
1 ENG3 - CHOKE CABLE
2 END4 - CHOKE CABLE EXTENTION
2 ENJS FIG 42 CHOKE CONVERSION KIT
1 EN@6 FIG 43 TOP ENGINE COWLING
1 ENO7 ~ BOTTOM ENGINE COWLING
1 ENGS - TOP ENGINE COWLING'AIR EXHAUST BAFFLE
2 172" X 26" X 24 GUAGE STAINLESS STEEL
1 ENG9 FIG 38 ENGINE MOUNT PLATE FRONT 3/8"X2"X9" ©d61 Tbo
1 EN1Y FIG 33 ENGINE MOUNT PLATE REAR 3/8"X4"X9" 6061 TO
4 EN1L - ENGINE MOUNT VIBRATION BUSHINGS
1 EN12 RAV1S ENGINE MOUNT WELDMENT
1 EN13 - ROTAX 503 *
1 EN14 PHO 16 EXHAUST MANIFOLD
2 EN1S - INTAKE MANIFOLD (RUBBER TUBE, STEEL WELOMENT,
- 2 CLAMPS)
L ENL16 RAV13S FIREWALL BELLY SKIN 26 GA GALV. STEEL s4"Xo"
1 ENL17 RAV17S FIREWALL TOP 32"X1l5"
1 EN1S RAV13S FIREWALL BOTTOM LEFT 13"X156"
1 EN19 RAV18S FIREWALL BOTTOM RIGHT 12"Xlo"
1 EN29 RAV18S FIREWALL CENTRE 13"Xl4"
2 EN21 RAV18S FIREWALL CORNER ANGLE TOP 4¢"XL 1/2"
2 EN22 RAV18S FIREWALL CORNER ANGLE BOTTOM 9 3/4" X 1 1l/2"
2 EN23 RAV18S FIREWALL STIFFENER 9 3/4"™ X 1 1i/2"
1 EN24 PHO 2¢ FUEL FILLER CAP,VENTED
1 EN25 PHO 20 FUEL FILLER NECK
1 EN26 PHO 20 FUEL TANK
1 EN27 - FUEL OUTLET FINGER SCREEN 4 16 MESH
1 EN28 PHO 21 FUEL OUTLET FITTING AN822-6D .
1 EN2S PHO 21 FUEL TUBING 3/8" ALUM. X Y 3/4" WITH FLARE
FITTINGS
1 EN30Q PHO 21 FUEL SHUT OFF VALVE
1 EN31 PHO 21 FUEL TUBING 3/8" aLUM. X 1lg"
L EN32 - FUEL FITTING (THROUGH FIREWALL) AN832-&D
1 EN33 - FUEL HOSE 3/8" X 6" FLARE FITTINGS
1 EN34 - GASCOLATOR
L EN35 - FUEL HOSE 3/8"X 1la"
1 EN36 - FUEL HOSE 24" X 1/4 ID LIGHT WALL
12 EN37 - CLAMPS, GEAR TYPE SIZE 6 STAINLESS STEEL
1 EN38 PHO 16 MUFFLER
6 EN39 PHO 16 MUFFLER SPRINGS
1 EN4Y - PROPELLER 68" X 33 WOOD
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QTY PART

1 EN41
1 EN42
1 EN43
1 EN44
1 EN45S
1 EN46

RAV3S
PHO 17

DESCRIPTION

REDUCTION UNIT ASSEMBLY (HEGaR PRODUCTS,
COMPLETE WITH HTD 640 8M5@0 BELT)

THROTTLE CABLE ASSEMBLY

THROTTLE REVERSER

THROTTLE VERNIER CONTROL ( B & F AIRCRAFT
SUPPLY)

THROTTLE WIRE END CLAMP

PLASTIC TEE 1/4 X1/4 X 1/4

* ENGINE CAN HAVE SINGLE CARS OR GEAR DRIVE AS OPTIONSI

Page 14




S SEE ALSO FIG 44

PART NO REF

COVER AND FINISH PARTS

DESCRIPTION

FU U R RN EENRDN N

—

NNNNHEFRFRRERRFRDRERFRFRNNDE

CFgl FIG 5S¢

CF@2 -
CF@3 RAV37
CFG4 RAV3T
CF@5 -
CF06 -
CF@7 -
CFG8 RAV14
CFG9 RAV14
CFl06 FIG 48
CFl1l FIG 48
CF12 -
CF13 -
CFl4 -
CF15 -
CF16 -
CFl7 FIG 54
CF13 RAV4D
CF19 RAV29
CF26 RAV17
CF21 RAV29
CF22 RAV29
CF23 -
CF24 -
CF25 FIG 52

CF26 RAV1G6

CF27 PHO 24
CF28 PHO 24
CF29 -
CF30 -
CF31 .
CF32 -
CF33 -
CF34 -
CEF35 -
CF36 -
CF37 RAV4O#$
CF38 RAV40G#
CF39 RAV4d#%
CF40 RAVAOQ#
CF41l RAV4AOGH
CF42 RAVA4O#
CF43 RAV4UDH
CF44 RAVA4Q§

BEARING, FLAPERON CONTROL HORN 1/8" X 2 /2"
1 1/2" UHMW POLYETHYLENE
FABRIC CEMENT, STIT3, QUART

TAIL ACCESS COVER RIGHT .46 X 21" X 9" aLUM.

TAIL ACCESS COVER LEFT .dl6 X 21" X 9" ALUM
DECAL, EXPERIMENTAL

DECAL, FOX

DECAL, OPERATING WITHOUT A C OF A
DOORLATCH HOUSING LEFT

DOORLATCH HOUSING RIGHT

DOOR LATCH PIN LEFT 3/8"X3/3"X3" aLUM.
DOOR LATCH PIN RIGHT 35/8"X3/8"X3" ~LUM.
DOOR CATCH-UP COMPONENTS

DOPE, STITS 20LY BRUSH GaLLON

DOPE, STITS ALUMINUM PIGMENT GALLON
FABRIC, DACRON 1.8 0Z, 3@ ¥YDS

FABRIC, DACRON 2.7 0Z, 5 ¥YDS
WINDSHIELD/SPAR FAIRING .gl6X4"X4"™ ALUM.
HINGE, TURTLE DECK MS2@257-P5 30"
INSTRUMENT PANEL, L7"X8"X.96d 6061 T6
INTRUMENT PANEL TOP, 26"X12"X3/32" 3IRCH PLY
INSTRUMENT PANEL TOP STIFFENER

INSTRUMENT PANEL BOTTOM STIFFENER
INSPECTION PLATE (FOR FABRIC) 3 L/2" OPENING
INSPECTION RING FOR ABOVE PLATE

ELEVATOR AND STABILIZER INTERCOASTALS

6 MIL PLYWOOD. 3/4"™ X 13' TOTAL LENGTH
FABRIC REINFORCEMENT PLATE, BUNGEE

.016 X 4"X10" ALUM.

SEAT, MOULDED FIBERGLASS

SHOULDER HARNESS

STRINGER, FUSELAGE SIDES L/2"X5/8"X9' PINE
STRINGER, FUSELAGE TOP 1/2"X5/8"X+' PINE
STRINGER, FUSELAGE BOTTOM 1,/2"X5/8"X7' PINE
SWITCH, ON-OFF TOGGLE (IGNITION KILL)
SPRING, DOOR LATCH )

TAPE, DACRON FINISHING 2" X 1lyY@¥YDs

TAPE, DACRON FINISHING 3" X 19 Y¥YDS

TAPE, DACRON FINISHING 4" X 10 ¥YDS
TURTLEDECK HALF, RIGHT .0l6X21"X31" ALUM.
TURTLEDECK HALF, LEPT .0l6X21"X31" ALUM.
TURTLEDECK RIGHT S5IDE L.060X23"X5" ALUM.
TURTLEDECK LEFT SIDE L@69XK23"X5" ALUM.
TURTLEDECK STIFFENING ANGLE 26"

TURTLEDECK STIFFENING ANGLZ 19"

TURTLEDECK STIFFENING ANGLE 13 /2"
TURTLEDECK STIFFENING ANGLE 7 1,/4"
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QTY PART NO REF DESCRIPTION

CFr45 - WINDOW, DOORS, .066@ LEXAN 36" X36"

CF46 RAV4O WINDOW, TURTLEDECK, .06@ LEXAN 11" X 19"
CF47 FIG 45 WINDSHIELD/SKYLIGHT .060 LEXAN 48" X 48"
CF48 RAV41"™ WINDSHIELD BRACKET SIDE

CF49 RAV4l"™ WINDSHIELD ANGLE TOP FRONT

CF580 RAV41l"™ WINDSHIELD ANGLE TOP REAR

CF51 RAV41™ WINDSHIELD TOP RIB WOOD

CF52 FIG 45 WINDSHIELD/SKYLIGHT SPACER .060 LEXAN

Sl S e SN

# SEE ALSO F1G 49
" SEE ALSO FIG 45
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FUSELAGE HARDWARE

QTY BOLTS WHERE USED NUT

2 AN3-4 FL54 WING LOCK BACK BRACE/FL33 AN319-3

4 AN3-4 AN42-10A DOOR HINGE/FL33 aN3lg-3

2 AN3-4A FL34 STABILIZER/FUSELAGE : AN365-14324a

2 AN3-4A FL35 STABILIZER BRACES/ FUSELAGE AN365-1932Aa

2 AN3-5 FL49 RUDDER HORN/FL@2 ADJUSTMENT ANZ19-3
LINK .

2 AN3-5A FL1S CABLE, RUDDER/FL®2 aDJUSTMENT AM263-12324
LINK

2 AN3-=5A FL17 CONTROL COLUMN MOUNT/FUSELAGE AN365-1232
TABS )

2 AN3-6 FL1S RUDDER CABLE/FL37-28 RUDDER ANZid-3
PEDALS

1 AN3-6A FL18 CONTROL STICK PIVIOT RIGHT/ 3:i364-14
FL44 ROD END

i AN3-7A FL24 FLAP CONTROL TUBE/FL46 ROD 50364-19224
END/FL31 FLAP HANDLE

L AN3-7A FLS52 SWIVEL JOINT FRONT AILEROWN a365-19324
B8ELLCRANK/FL44, FL435 ROD ENDS

1 AN3-7A FL@9 MIXER BELLCRANK/FL44, FL45 3IN365-19324
ROD ENDS

1 AN3-7A FL@7 BELLCRANK, AILERON REAR/ AN265-1832
FL45, FL44 ROD ENDS

1 AN3-7A FLU8 BELLCRANK, AILERON FRONT/FL21 aN364-18324
ALILERON CONTROL TUBE/FL46 ROD END

1 AN3-72 FL23 ELEVATOR CONTROL TUBE (UNDER AN265-19324
SEAT) /FL46 ROD END/FL1%

2 AN3-10 FL25 CONTROL TUBE VERTICAL/FLS3 AN313-3
UNIVERSAL JOINT

2 AN3-10 FL26 CONTROL TUBE VERTICAL SWIVEL AN31J-3
END/FL53 UNIVERSAL JOINT

2 AN3-10 FL53 UNIVERSAL JOINT /WGU9 FLAPERON AN31Y-3
CONTROL HORN

2 AN3-190 FL53 UNIVERSAL JOINT/FL1ll BELLCRANK AN365-1432A
FLAPERON, INDIVIDUAL

1 AN3-10A FL24 FLAP CONTROL TUBE (UNDER SEAT)/ AN365-19324.
FL46 ROD END/FL1@¢ BELLCRANK FLAP

1 AN3-10A FL21 AILERON CONTROL TUBE (UNDER SEAT aN365-1432A
FL46 ROD END/FL0O7 BELLCRANK, AILEROW
REAR

1 AN3-11 FL52 SWIVEL JOINT FRONT AILERON AN31@-3
BELLCRANK/FL@8 BELLCRANK. AILERON
FRONT

2 "AN3-12A FL19 CONTROL STLCK/FLlS CONTROL AN365-18324a
STICK PIVOT

4 AN3-12A FL35 STABILIZER BRACES/FL34 AN3G653-13221

STABILIZER WELDMENT
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FLG7 BELLCRANK, AILERON REAR/
FUSELAGE TABS
WHERE USED

AN310¢-3

AN3-16

AN3-20A
AN3-202

AN3-24
AN3-24
AN4-10
AN4-10A

AN4-17
AN4-2y

AN4-2¢
AN4-2¢

AN5-45

FL1¢ BELLCRANK, FLAP/FUSELAGE
TABS _

FL12 BELLCRANK, ELEVATOR/FUSELAGE
TABS

FLY8 BELLCRANK, AILERON FRONT/
FUSELAGE TABS

FL1¢ BELLCRANK, FLAP/FL44 ROD ENDS
CONTROL COLUMN LEFT BEARING/
FUSELAGE TABS

FL49 RUDDER WELDMENT/FUSELAGE
FL30 ELEVATOR/FL34 STABILIZER
FL16 CONTROL COLUMN HOUSING/

FL17 CONTROL COLUMN RIGHT MOUNT
FLG6 BEARING RUDDER PEDAL/FL36
RUDDER PEDAL ASSEMBLY MOUNTS

FL31 FLAP HANDLE/FUSELAGE MOUNT

4N310-3
AN310-3
AN318-3

AN365-1932A
AN365-1032A

AN310-3
AN31¢-3
AN319-4
AN364-428

AN310-4

FL1l BELLCRANK, FLAPERON INDI1VIDUAL AN310-4

FLO9 MIXER BELCRANK

FL25 CONTROL TUBE, VERTICAL/FL26
CONTROL TUBE VERTICAL SWIVEL END
FL18 CONTROL STICK PIVOT/FL1lo
CONTROL COLUMN HOUSING

AN319-4

atN310-4

FLO9 MIXER BELLCRANK/FUSELAGE MOUMNTS AN310-5

CLEVIS BOLTS

AN23-9
AN23-11A

AN23-14A
AN23-14A
AN23-15a

EYE BOLTS

FL39@ ELEVATOR WELDMENT/FL48 ROD END AN329U-2
FL11 BELLCRANK, FLAPERON INDIVIDUAL ANS64-1032A

/FL44 ROD END

FL12 BELLCRANK, ELEVATOR/FL46 ROD
FL12 BELLCRANK, ELEVATOR/FL47 ROD
FL18 CONTROL STICK PIVOT/FL44 ROD

END AH365-1U323
END AN365-10324
END AN364-18224

AN31¢-3
AN310-4
AN319-5
AN315-3

AN316-4

AN316-5

CASTLE NUT
CASTLE NUT
CASTLE NUT

CHECK NUTS- USED &S A JAM NUT AGAINST EaCH FiL44 ROD

END

CHECK NUTS- USED AS & JaAM NUT =G
END

CHECK NUTS- USED AS & JAM NUT AGA

hE

i N

-
i

wn

-3

ir
L

w




e

END
1 AN320-3 SHEAR NUT- USED ON AaN23-9 &T ELEVATOR HORN
6 AN364-1032A ELASTIC STOP NUT
4 AN364-428A ELASTIC STOP NUT
37 AN365-1¢032 ELASTIC 3TOP NUT

WASHERS
70 ANS60G-19 1 FOR EACH AN3 BOLT
28 ANS60-10L USE WHERE NEEDED AS SPACERS
12 AN960-416 1 FOR EACH AN4 BOLT

2 AN960Q3-416L 1 ON EACH FL26
1 AN9693-516 1 ON EACH ANS5 BOLT
4 1/8"X 7/8"X.934 ALUM. FOR FL@6 BEARINGS

COTTER PINS

41 AN380-2-2 1 FOR EACH AaN313-5,4,5 NUT

SCREWS

8 ANS26-1032R10 FL36 RUDDER PEDAL ASSEMBLY MOUNTS,/FUSELAGE

TABS

POP RIVETS

2 1/8"X1/4" SS BEARING MIXER BELLCRANK

8 1/8"X1/4"™ SS ADAPTOR BUSHINGS/AN49Q@HTLLP

12 1/8"X3/8" SS FL41,42 FUSELAGE BUT RIBS/FUSELAGE TABS
MISCELLANEOQUS

4 AN111-3 CABLE BUSHING

2 AN4SQHT11lP THREADED ROD END

4 18-2-G NICOPRESS SLEVES FOR RUDDER CAiBLES
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WING HARDWARE

QTY BOLT WHERE USED NUT TYPE

4 AN3-4A WGl4,15 JURY STRUT/WG@3 JURY AN364-1032A
STRUT BRACKET

4 AN3-5A WG14,15 JURY STRUT/WGl6,17 WING AN364-1022A
STRUT ' v

20 AN3-6A WGll FLAPERON HINGE/WG28 RIBS, AN364-1032A

. FLAPERON HANGER

4 AN4-16A WGl6,17 WING STRUTS/WGG4,5 BRACKET, AN365-428A
WING STRUT ATTACH

2 AN5-7 WGl6,17 WING STRUTS/FUSELAGE AN31G-5

2 ANS-39 WG25 SPAR (REAR) /FUSELAGE aN31¢-5

CLEVIS PINS

2 AN393-15 WGW5 BRACKET WING STRUT ATTACH REAR
/FL54 WING LOCK BACK BRACE
2 AN395-97 WG25 SPAR (FRONT)/FUSELAGE
NUTS
4 AN310-5 CASTLE NUT
2 BN316-5 CHECK NUTS FOR WING STRUT wG23 P20 END
28 AN364-42824 ELASTIC STOP NUT
WASHERS
28 AN960G-10 WASHER- 1 FOR E&CH aAN3 BOLT
10 AN960-416 WASHER- FOR AN4 BOLTS
4 AN96G-516 WASHER- 1 FOR EACH ai® ROLT

COTTER PINS

4 AN41l6-1 1 FOR EACH CLEVIS PIN
RIVETS TYPE WHERE USED
66 3/32" X 1i/8" ALUM. FLAaPERON
16 1/8" X 1/8" ALUM. WGd: JURY STRUT BRACKET
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3 178" X 3/1le"
32 1/8" X 3/16"
RIVETS

WGU9 FLAPERON CONTROL HORN
WGl2 FRONT SPAR FITTEINGS
WHERE USED

28 1/8"™ X 3/16"
64 1/8" X 3/1l6"

284 1/8" X 3/16"
168 1/8" X 3/16"

24 1/8" X 1/4"

28 1/8" X 3/8"

SS
Ss

SS
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WGO2 END RIB BRACE/

WG25 SPARS

WG@1l WING BRACE, INTERNAL/
WG2S5 SPARS

WG26 SPAR STIFFINER/WG25 SPAR
WwG04,95 BRACKET, WING STRUT
ATTACH/WG25 SPARS

WGYS5,05 BRACKET, WING STRUT
ATTACH/WG25 S5PARS

WG@2 END RIB BRACE/RIBS




LANDING GEAR HARDWARE

gTY BOLTS WHERE USED WUT TYPE

2 AN3-12A LGOl AXLE/LANDING GEAR WELDMENT AN365-1032A

4 AN4-22 LG8,9 LANDING GEAR WELDMENT/ 4AN310-4
FUSELAGE

4 AN5-4A LG@4 BRAKE DRUM ASSEMBLY/LANDING AN365-524A
GEAR WELDMENT

2 . AN5-5A LG@5, LGOG6 BRAKE CABLE/LGOG4 . AN365-5244A
BRAKE DRUM ASSEMBLY ACTUATING ARM

6 ANS-7A LG1l7 WHEEL, MAIN/LGO7 WHEEL HUBS AN365-5244A

1 ANS5-17 LG1l2 SPRING, TAIL WHEEL/FUSELAGE AN310-5

1 AN7-10A LGl5 TAIL WHEEL ASSEMBLY/LG1l2 AN3G65-5244

SPRING TAIL WHEEL

NUTS

4 AN31¢-4 CASTLE NUT

1 AN310-5 CASTLE NUT

2 AN310-12 CASTLE NUT; AXLES

2 AN365-1¢32A ELASTIC STOP NUT

12 AN365-524A ELASTIC STOP NUT

1 AN364-720A ELASTIC STOP NUT
WASHERS

2 AN960G-10 FOR EACH AN3 BOLT

1
8 ANS60-416 1 'FOR EACH AN4 BOLT
11 ANS60-516 1 FOR EACH ANS5 BOLT
1 AN96O-716 1 FOR EACH AN7 BOLT

COTTER PINS

5 AN380-2-2 1 FOR EACH AN319-4,5 NUT
2 AN380-3-3 1 FOR EACH BRAKE PEDAL COLLAK
2 AN380-4-5 1 FOR EACH AN310-12 NUT
MISCELLANEOUS
4 18-2-G NICOPRESS SLEEVES CABLE, GEaAR LIMIT
9 NYLON TIE WRAPS, BRAKE CABLE FASTENLING
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ENGINE HARDWARE

QTY BOLTS WHERE USED NUT TYPE

1 AN3-4A EN44 THROTTLE/DGS CLAMP/FUSELAGE AN365-1932A
1 AN3-4A EN44 THROTTLE/DG4 CLAMP/FUSELAGE aN365-1932a
1 AN3-10 EN43 THROTTLE REVERSER/FUSELAGE aN219-3

2 AN3-10A EN26 FUEL TANK/FUSELAGE TABS AN365-1932a
1 AN4-10A FUSELAGE TAB/STARTER PULLY AN365-4284
5 AN4-25A EN12 ENGINE MOUNT WELDMENT/FUSELAGE AN265-428a
4 AN7-17 EN@G9 ENGINE MOUNT PLATE/ENGINE aN31ly-6

4 7/16-14X1 1/2 EG9,1l9Y ENGINE MOUNT PLATE/EN4L

REDUCTION UNIT ASSEMBLY

SCREWS

6 AN526-1¢32R1Y EXHAUST SPRING/ADEL CLAMP AN364-18324

GASCOLATOR

NUTS

1 AN310-3 CASTLE NUTS

4 AN319¢-6 CASTLE NUTS

6 AN364-1032A ELASTIC STOP NUTS

4 AN365-1032A ELASTIC STOP NUTS

6 AN365-428A ELASTIC STOP NUTS

4 7/16-14 ELASTIC STOP WUTS - THIN
WASHERS

11 AN960-10 1 FOR EACH AN3 BOLT, AN526-1032R 3CREW
6 ANS60-14 1 FOR EACH AN4 BOLT

4 ANS60-16 1 FOR EACH ANG6 BOLT

4 ANS60-716 1 FOR EACH 7/16-14 BOLT

2 F
4

AN970-3 UEL TANK/FUSELAGE TABS
ANS78-~5

COTTER PINS

1 AN380-2-2 1 FOR EACH AN316-3 NUT

1 AN38¢g-2-3 1 FOR EN43 THROTTLE REVERSRE

4 AN38¢~-3-3 1 FOR EACH AN310-6 NUT A
GROMMETS

1 3/8 ID INSTRUMENT AND SWITCH WIRING

2 3/16 1D CHOKE CABLE/ FIREWALL

2 3/16 1ID THROTTLE CABLE/FIREWALL
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RIVETS

CLAMPS

1 MS21919-DG-4 ADEL CLAMP THROTTLE CABLE MOUNTING

6 MS21919-DG-8 ADEL CLAMP EXHAUST SPRING/ENGINE MOUNT

GASCOLATOR

1 MS21919-DG-9 ADEL CLAMP THROTTLE HOUSING

19 . 3/8" HOSE CLAMP FUEL LINE CONNECTIONS

1 #36 - HOSE CLAMP FUEL TANK FILLER NECK
MISCELLANEOUS

1 AN210-3A PULLEY STARTER ROPE/FUSELAGE

1 .0832 LOCKWIRE PROP BOLTS/MUFFLER SPRINGS (l¥')

1 16 Ga. ELECTRICAL WIRE (16 FEET)

1 LOC-TITE -
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COVER &4ND FINISH HARDWARE

QTY BOLT WHERE USED NUT TYPE

2 AN4-5A SEAT BELT/FUSELAGE TAB I[NNER AN36§—428A
2 AN4-5A SEAT BELT/FUSELAGE TRAB OUTER AN36?—428A
2 AN4-5A SHOULDER HARNESS/FUSELAGE TAB OUTER AN365-428A
1 AN4-5A SHOULDER HARNESS/FUSELAGE TAB CENTRE AN365-428A
SCREWS
8 ANS26-632R5 INSTRUMENT PANEL/SHOCK MOUNT ATTACH AN364-632A
4 AN526-832R6 INSTRUMENT PANEL TOP
4 ANS526-823R19 INSTRUMENT PANEL ATTACH
7 AN515-B?R12° AIRSPEED/ALTIMETER/INSTRUMENT PanEL AN339-83
44 4R X 1/4 TRUSS TYPE A
2 6RX 3/8 TRUSS TYPE A
NUTS
7 AN340@-B8 BRASS NUT
8 AN364-632A ELASTIC STOP NUT
7 AN365-428A ELASTIC STOP NUT
WASHERS
4 - AN960G-10 CF2¢ INSTRUMENT PANEL TOP
7 AN960-416 1 FOR EACH AN4 BOLT
7 AN936-A8 FOR ANS15B8R12 SCREWS
RIVETS
66 AN426-3-4 DRIVEN TYPE FOR CAMLOCK RECEPTACLE
INSTRUMENT PANEL
4 AN426-3-6 DRIVEN TYPE FOR CAMLOCK RECEPTACLES
34 3/32 X 1/8 ALUM. POP
339 1/8 X 1/8 ALUM. POP
8 1/8 X 1/4 ALUM. POP
2 1/8 X 3/8 55 POP
MISCELLANEOUS
29 212-12N CAMLOCK RECPTACLE
29 26006-LW. CAMLOCK STUD- LOCK WASHER
7 2600-2W CAMLOCK STUD WINGED
21 2658-3 CAMLOCK STUD PHILLIPS HEAD
1 2658-4 CAMLOCK STUD PHILLIPS HEAD
4 1l06PM-6 SHOCK MOUNTS INST PANEL
1 @-10¢ MPH AL{RSPEED INDIATOR
1 0-20,000 ALTIMETER
1 2DAS8 DUAL CHT GUAGE
1 MAGNETIC COMPASS
1 v-8000 TACHOMETER
1

ON-~OFF TOGGLE SwWITCH
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7/8
7/8

=

3/8
3/8

[

WIDTH
(IN.)

18
18
18
18 -

.835
.065

.835
.965

.835
.035

.835
.@58

.035

435
.4d53

.049
. 053

L8935
.049

LENGTH
(IN.)

18
36
18
18

.SECTION 4

WELDMENT BILL OF MATERIAL

4130 STEEL
LENGTH SHAPE DESCRIPTION
(FEET)

1 ROUND TUBING

1 ROUND TUBING
140 ROUND TUBING
4 ROUND TUBING

40 ROUND TUBING

1 ROUND TUBLNG

4 SQUARE TUBING
270 ROUND TUBING
30 ROUND TUSING

1 ROUND TUBING

48 ROUND TUBING
24 ROUND TUBING

1 ROUND TUBING

4 ROULID TUBING

1 ROUND TUBING

2 ROUND TUBING

1 ROUND TUBLING

THICKNESS DESCRIPTION

(IN.)

049 SHEET
.063 SHEET
. 099 SHEET
.125 SHEET
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SECTION 5

INDEX OF ASSEMBLY SKETCHES AND PHOTOS

NUMBER DESCRIPTION PAGE
FIG @1 WELDMENT PREPARATION 3¢
FIG @2 CONTROL COLUMN RIGHT MOUNT : 32
FIG @3 CONTROL COLUMN LEFT BEARING 32
FIG 04 ELEVATOR CONTROL TUBE ASSEMBLY 35
FIG @5 CONTROL SYSTEM 3

FIG @6 CONTROL COLUMN ASSEMBLY 37
FIG ¢7 BELLCRANK END MODIFICATION 3

FIG 28 CONTROL TUBE VERTICAL, U JOINT DETAILS 42
FIG @9 RUDDER PEDAL ASSEMBLY MOUNTS 4

FIG 19 RUDDER PEDAL MOUNTING METHOD 44
FIG 11 RUDDER ADJUSTMENT LINKS 45
FIG 12 RUDDER ATTACHEMENT DETAILS 45
FIG 13 RUDDER PEDAL DETAILS 47
FIG 14 RIB TRIMMING : 3¢
FIG 15 RIB, FLAPERON HANGER, TRIMMING ol
FIG 16 FRONT AND REAR SPAR FITTINGS 52
FIG L7 JURY STRUT ATTACH DETAILS 532
FIG 18 DRILLING LAYOUT, BRACKET WING STRUT ATTACH 54
FIG 19 FABRIC REINFORCEMENT PLATES, WING STRUTS 55
FIG 20 SPAR STIFFENER 53
FIG 21 RIB, FLAPERON HANGER, DOUBLER INST&LLATION 59
FIG 22 WING CONSTRUCTION SET UP 60
FIG 23 WING . 63
FIG 24 REAR SPAR CUT OUT TEMPLATE ) 65
FIG 25 FLAPERON CONTROL HORN INSTALLATION END VIEW 66
FIG 26 FLAPERON CONTROL HORN INSTALLATION TGP VIEW 66
FIG 27 FLAPERON TRIMMING 67
FIG 28 FLAPERON RIVETING 63
FIG 29 HANGING FLAPERON ON WING : 63
FIG 30 TRAILING EDGE DETAILS 69
FIG 31 TRAILING EDGE FASTENING 70
FIG 32 END RIB BRACE FORMING 71
FIG 33 TIP RIB BRACING 71
FIG 34 ROOT RIB BRACING 72
FIG 35 PITOT TUBE INSTALLTION DETAILS 73
FIG 36 AXLE DETAILS 75
FIG 37 AXLE INSTALLATION 76
FIG 38 ENGINE MOUNT PLATES 83
FIG 39 ENGINE MOUNTING DETAILS 85
FIG 40 REDUCTION UNIT DETAILS 86
FIG 41 THROTTLE REVERSER INSTALLATION DETAILS 89
FIG 42 CHOKE CABLE DETAILS 92
FIG 43 TOP ENGINE COWLING PREPARATION 94
FIG 44 FIREWALL ASSEMBLY DETAILS 96
FIG 45 WINDSHIELD/SKYLIGHT [NSTALLATION Ld3
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NUMBER DESCRIPTION

FIG 46 WINDSHIELD MOUNTING 165

FIG 47 DOOR HINGE DETAILS 107

FIG 48 DOOR LATCH CONSTRUCTION 108

FIG 49 TURTLEDECK FABRICATION 11l

FIG 50 BEARING, FLAPERON CONTROL HORN 113

FIG 51 BEARING, FLAPERON CONTROL HORN, MOUNTING DETAILS 114

FIG 52 TAIL PLANE INTERCOASTAL FABRICATION 115

FIG 53 TAILPLANE INTERCOASTAL INSTALLATION 115

FIG 54 WINDSHIELD/SPAR FAIRING TEMPLATE 118

FIG 55 INSTRUMENT PANEL CONSTRUCTION . 120

FIG 56 FLAPERON RIGGING 124

PHO @1 IN FLIGHT Z
PHO @2 AT HOME K
PHO @63  CONTROL COLUMN INSTALLATION : 34
PHO 04  BELLCRANK, ELEVATOR 3%
PHO 05 MIXER BELLCRANK LOOKING FORWARD 40
PHO 06  MIXER BELLCRANK LOOKING AFT 41
PHO @¢7  MIXER BELLCRANK LOOKING DOWMN 4l
PHO 068  WING CONSTRUCTION 74
PHO @9  TIRE AND AXLE 7
PHO 10  LANDING GEAR INSTALLATION 78
PHO 11  LANDING GEAR ATTACH POINTS /3
PHO 12 BUNGEE INSTALLATION, INSIDE 79
PHO 13  BUNGEE AND GEAR LIMIT CABLE iNSTALLATION 89
PHU 14 PULLEY, STARTER ROPE 6l
PHO 15 CARBURETOR iNSTALLATION g7
PHO 16  MUFFLER INSTALLATION 83
PHO 17  THROTTLE 90
PHO 18  FUEL TANK, RIGHT SIDE 93
PHO 19 FUEL TANK, FRONT . 98
PHO 2¢  FUEL TANK, FILLER NECK AND CAP 99
PHO 21  FUEL TANK OUTLET 190
PHO 22  WINDSHIELD/SKYLIGHT 106
PHO 23 WINDSHIELD BRACKET SIDE 106
PHO 24  SEAT AND SHOULDER HARNESS 117
PHO 25 INSTRUMENT PANEL , 121
PHO 26 WING END CDVERING 120
PHO 27  COVERED AIRFRAME 127
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SECTION 6

ASSEMBLY INSTRUCTIONS

OBJECTIVE: Build all weldments as per the dluepriat set.

TOOLS:

CUT OFF SAW

GRINDER

WELDER (MILLERMATIC 13@ MIG PREFERED BUT OX-ACET OR TIG
WILL WORK)

WELDING WIRE (MIG .023 DIA E78S-6)

HAMMER

SABRE OR BAND SAW
TUBING BENDER

HINTS: You will nave to build plywood templates (JIGS) o securea

the tubing for tacking together.

Most dimensions ara not extremely critical with one
exception. The rear spar attach points must lin=d up ia
proper relationship. Use a long rod passead through tnhe
rear spar attach point and the fuselage wing sStrat attacn
bracket to assure oroper alignment pafore weldiag.

You may wish to do some practicz welding and submlit 2
sample to a lab for testing before welding the airframe.

All parts should be tacked together completaly petor 2
welding and a welding sequence followed to ainimizs
distortion.

We recommend that builders not familiar w~witn welding 4130
follow one of two routes. Find someone who i3

experienced in this type of coanstruction to help you or
buy a weldments kit with this step of the work already
accomplished. ‘

SECTION 4 of the plans lists all of the matarials thac
will have to be ordered to build the waidments froa
raw materials ( tubing and sheet ).

IMPORTANT

kkhhhkhkhhkhkhkhkhkhkhhkhAARhkKAAARXXRKIAIXKRKRKKXKKXRXR KRR Ak hhhkkkRkkkkhkhhkhhkhkhkkxkx*xkx*k

* All bolt holes drilled in weldments and parts snould be

* drilled undersize to allow for reaming to a tighc fit later.
kKKK IAKRKK I AR KR KRR KRR KRR KK R RRR AR KR KRR A KRR KRAAKARKRKRRR KKk KkKkk*k KX KkKhKR*kkk*k
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WELDMENT PREPARATIOW

OBJECTIVE: Round the corners of tabs, deburr¢ thsir edges, remove
any welding wire remnants and clean the welding scale on all
welded steel components.

TOOLS NEEDED: Small files
Powered sanding wheel

STEP: Carefully use the small files and or sanding wneal to
remove all sharp edges and corners of all tabs on the fuselage,
tail surface weldments and control tub2 tabs.

Before After

CONTROL INSTALLATION

OBJECTIVE: Cut and instzll the TLOOR BJOARDIS 1n
WELDMENT. Bolt in the control <olumn, prepar:s

tne TUSELAGE
_ the MIXER BELLCRANK

and the ELEVATOR AFT CONTROL TUBE and install the compiate
control system in the FUSELAGE. In this process you will ream al:
fittings and tabs to their proper diametars to achieve a close
fit with their respective bolts or pins. Deburz the edges of al.
noles. It 1s essential to the safe operation of the alrcraft that
all fittings in the control system be reamed tu allow absolutzly
minimal slack and still retain smooth movament ~ithout Hinding.
Whenever a bolt is used througn an aircraf:t rod end, the bolt
should fit tight in the mounting tab nOl2s cCausing i@ MOtidn ©9
occur in the rod end bearing not ia th. mounzing zavds. Ia

) T oT
=
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addition the nut should pe torguad up to pPlNCa T2 Lad dyalia .
the side of the ball to pravent it from turning. This will cause
the motion to occur in the large bearing arca of the rod and
bearing where it was designed to rotata. Some components will
require you to install washers to take up space batween the ball
and tab to prevent the tabs from bendiang in to meat the ball.
Whenever a bolt is used through welded on tabs and or bushings as
a bearing surface, the noles should be reamed to achieve a tigbt
fit in the tabs so that rotation will occur in th2 larger bearing
surface area in the bushings. When this is done properly the bolt
will be held motionless by the tabs and rotation will occur by
the bushing rotating around the bolt. All critical noles should
have been drilled undersize to allow proper reaming at tnls step.

TOOLS NEEDED: 196 grit sandpaper 19¢ deg countarsiak
.1875 reamer Sapbr.: saw
.1885 reamer # 13 drill
.2499 reamer 3/l drill
.2500 reamer "oY o drill
.2519 rceamer 1/4 drill
.3115 reamer "N" drill
.3125 reamer 5/L6 drill
.3135 reamer 2lectric nand drill

vop rivet puller

STEP 1: Saw the PFLZ2 FLOOR BOARDS TO f£it the FUSELAGE. The floorc
is installed in two sections with the sections outting together
in ‘the center along the for-aft axis . We r2commend that a light

cardboard be cut to fit first and then used as a pattern tdO cut
the FL32 FLOOR BOARDS. Saw thz FLOOR B0ARDS slightly largec than
the pattern and trim to get a perfect (it. Avoid splintering tae
edges. If you intend to varnish the flooc rathez than paint o
cautious not to contaminat2 it with dirt and grime because 1t
will show througn the finish.

STEP 2: Fabricate the FL17 CONTROL COLUMN RIGHT MOUNT (FIG v2)
but only drill one of the mounting holes in its base Attach this
mount to the FL16 CONTROL COLUMN HOUSING with the flange agalast
the housing and the base pointing away f£rom the housing. Use an
AN4-10 bolt. Remember the CONTORL COLUMN HOUSING must pe c.zamed
to provide a bearing fit and the mount to provide a tignht fit
the bolt. The bolt is ianstalled with cthe nead 1aside of the
housing and the castle nut outside and agaiast the FL17 mount
Tighten the nut only =nough to pronibit sxcessive ond play »ut
not to restrict rotation of theé nhousing.
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Drill to size "D“, ream ~2 R
to ensure tight fit on bolt Jé///(/_ {#

Drill 3/16
(2 places)

CONTROL COLUMN RIGHT MOUNT

FIG @2

STEP 3: Cut the FL@3 CONTROL COLUMN LEFT BEABING material tOthi
snape indicated (FIG ¢3) . Sand the 1 3/8" dlamgter hol? sg; ace
until smooth. Drill only one of the 3/16" mounting holas now

3' -.—;41
Remove mat'l ' : ;7
indicated by ™ 8
dotted line

Drill 3/16"
mounting holes
(2) places

CONTROL COLUMN LEFT BEARING

FIG G3
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STEP 4: Using a 3/16" drill, drill the FL@3 and FL17 mounting
holes in the FLOOR BOARDS by drilling from the bottom through the
four mounting tabs welded to the floor cross members just forward
of the seat front truss work. If you place a block of wood
directly over the area the drill will come through you will avoid
splintering the plywood.

STEP 5: Position the CONTROL COLUMN HOUSING assembly on the
floor and fasten the mount (one AN3-5A) and bearing (one AN2-204)
to the floor. See PHO @3 to get an idea of now the iastallation
should look. When you are satisfied they are square and in the
proper position and alignment, drill up from the bottom through
the tab mounting holes, through the mount. and just into the
bearing to locate the hole. Remove the bearing and drill through
in a drill press to ensure the hole is true.

STEP 6: Prepare the FL@5 BEARING, MIXER BELLCRAHK py c2aming the
center to ensure a bearing fit of th: ANS-45 bolt usad to install
it. Apply zinc chromate primer to prevent dissimilar metal
corrosion wih the aluminum MIXER BELLCRANK.

STEP 7: Fabricate the FLO9 MIXER BELLCRANK. press ian the FLUS
becaring . The flange will be on the forward side of the bellerank
in the installed position. Drill two #48 hol=s through cne MIXER
BELLCRANK and rivet the bearing in place using two 1/8 x 1/4 SS
pop rivets.

STEP 8: Construct the FL22 ELEVATOR, AFT CONTROL TUBE assembly
(FIG @4). Begin by machining the two FLL13 BUSHING ADAPTORS to fit
inside of FL22 for a length of 7/16" and then bore out the other
end to accept the AN49QHT1lP threaded end to a depth oi 7/16".
Sand all mating surfaces to allow the structural adhesive to bond
properly. Insert the two BUSHING ADAPTORS into the ends of the
tube and drill one #3090 hole in cach end of the tube as depicted.
(FIG @4) Install a cleco and drill the opposite side of th2 tube
at both ends and cleco. Press the threadad ends iato the FLIL3
ends, drill and cleco as before. Mark each piecs: ia r2lationship
to each other so they can be reassemblad exactly as they ara now.
Disassemble and deburr. See notz. Apply a thia layer of FLJL
STRUCTURAL ADHESIVE to the mating surfaces and r=2assemble. Rivet
together using eight 1/8" x 1/4" SS pop riwvats.

kkkkhkkhkkkkhkkkhkkkxk

* NOTE *

Khkhkkhkkhkxkhkkkikkkxkxk

It is good practice to deburr holas in these components and
others throughout the construction. Use a 199 degres single flute
countersink or even a drill bit. Most noles in alumiaum <an be
deburred by a single rotation of the countersink prasssad into
the hole and rotated with your fingers. You are trying to change
the sharp edge of a drilled hole to a lightly chamfer2d edge

This wil result in parts that will 2e la2ss likely to iail under
extreme loads. It can be likened to a piece oi c2llopnan: papet
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that has a very slight tear on one edgz. When tension is applied
it tears apart easily, but if there is no minuts cuts or ragged
edges it will take much greater effort to tear it. By chamfering
the hole slightly, the small cuts and ragged edges are removed.
Some inside holes are impossible to deburr without special
equipment and this is recognized.

CONTROL COLUMN INSTALLATION
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STEP 9: Check that there are 1" holes in both sides of the=
CONTROL COLUMN HOUSING to provide access to the FL44 ROD=-ENDS
inside.

[j:],rFLJq CoHTROL STiCK

i

\ LA
S ARILL-) N3-on
o=t S —— pa——— 1 Sy
an{__,\\ €
NHZY -y Ba : CAN3ILH-10TIZA

3 . . AL
Drili " y
SoFLIG (Both s;uuu)txi
L

CONTROL COLUMN ASSEMBLY

FIG @6

STEP 1@: Install the AN315-3 check nuts on the FL2§ STICK TIE
TUBE. Screw on the FL44 ROD ENDS (FIG 06).

STEP 1l: Ream the FL18 CONTROL STICK PIVOTS to provide a
"bearing™ fit for the AN4-2¢ bolt that is used to mount them on
the FL16 CONTROL COLUMN HOUSING end towers. Ream the holas in the
towers to ensure a "tight" fit. Install the CONTROL STICK PIVOTS
into the CONTROL COLUMN HOUSING. Slide the FL19 CONTROL STICKS on
them until they bottom at the welded in bushing. Mak:e surs that
it is the 4 3/8 " end of the sticks that gets slid on not the

4 3/4" handle end. Position the sticks so that tha handle portion
faces rearward and align them both the same. Clamp and drill with
a # 13 bit completely through the sticks and pivots approximately
1/2" up fromt the bottom of the sticks. Ream the holas and
install the AN3-12A bolts (FIG @6 AND PHO 853)
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STEP 12: Position the CONTOL STICKS perfectly parallel. Install
the AN315-3 lock nuts and the FL44 ROD ENDS on the FL20

STICK TIE TUBE . Screw tha ROD ENDS in or out to set the CONTROL
STICKS parallel. '

STEP 13: Install the AN316-4 check nuts on the FL23 ELEVATOR
CONTROL TUBE 1leaving approximately 1/2" threads available on
each end. Screw the FL46 ROD ENDS on up to the check nuts
(FIG 0¢4). Bolt the FL23 ELELVATOR CONTROL TUBE to the CONTROL
COLUMN HOUSING horn (FIG 04).

STEP 14: Ream the bushing end of the FL12 BELLCRANK, ELEVATOR
to ensure a "bearing" fit for the AN3-15 bolt. Ream the matching
fuselage bushing to provide a "tight" fit on the AN3-15 bolt.
Install the bolt and slide on the FL12 BELLCRANK, ELEVATOR.

(FIG @5). '

STEP 15: Bolt the FL23 ELEVATOR CONTROL TUBE to the FL12
BELLCRANK, ELEVATOR (FIG 05) using an AN23-14A.

STEP 16: INSTALL THE FL47 ROD END on the FL22 ELEVATOR AFT
CONTROL TUBE assembly. Glue FLL14 GUIDE, ELEVATOR AFT CONTROL
TUBE into the round socket portion in the aft [uselage. This
guide can be made of nylon or PCV and is a liner to prevent wear
on the tube. Insert the FL22 ELEVATOR AFT CONTROL TUBE through
the guide and bolt the FL47 ROD END to the FL12 BELLCRANK,
ELEVATOR using an AN23-14A clevis bolt (PHO ©94). Install the FL48
ROD END on the aft end of tha tubs. Be sure to use check nuts
against each rod end.

BELLCRANK, ELEVATOR

PHO @4
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STEP 17: Cut a circular piece of leather or otnhnar soft material
to provide a friction plate to be positioned between the FL31L
FLAP HANDLE pivot and the matching mount on the fuselage located
in the centre, just forward of the seat Eront support truss-work.
Ream for a "tight"™ fit in the mount and a "bearing" fit in ths
FLAP HANDLE. Install the AN4-17 bolt and an AN31¢-4 castle nut.
Do not install cotterpins in this initial assembly (FIG 65).

STEP 18: Ream the FL10 BELLCRANK, FLAP pivot bushing to provide a
"bearing" f£it and the appropriate fuselage mounting tabs to

provide a "tight" fit. Install the BELLCRANK, FLAP (FIG ¢5)
using an AN3-14 bolt.

STEP 19: Install the FL24 FLAP CONTROL TUBE as you did the FL23
ELEVATOR, CONTROL TUBE. Do not forget the AN316-4 lock nuts.
(FIG @5)

STEP 20: Ream the letter size "D" holss in the FLEO9 MIXER
BELLCRANK ( DWG No RAV33) to provide a "tight" fit for tne
AN4-20 bolts. Ream the pivot bushing in the FL1l BELLCRANK,
FLAPERON INDIVIDUAL to providz a "bearing" fit on the bolt

Saw or file back the top and bottom surfaces of the inboard =nds
to allow insertion of the FL44 ROD ENDS inside between the walls
(FIG 97), Use the AN23-11lA clevis bolts here with the heads and -
nuts positioned as to not hit the edges of the MIXER BELLCRANK
during movement.

FL —Jd 3 e
/_ A j 3/« —~BELLCRAANK
— BELLCRANK Sdhe ,/ |
7 N / ] = v j
5\ i f
(\:t'/i <%’ AR \
| RADQ%L_
CORNERS

BELLCRANK END MODIFICATION
FIG @7

Install the two BELLCRANKS, FLAPERON INDIVIDUAL in the MIXER
BELLCRANK and the FL43 ROD, FLAP LINK with aN315-3 check nuts
into the FL44 ROD ENDS ( FIG @5). Ream the mounting bushing at
the aft end of the FL1g BELLCRANK, FLAP to provide a "tight" fit
of the AN3-20A bolt. Scraw on two more FL14 ROD END3 to the
remaining ends of the FL43 RODS. Install chese rod ands, one on
each side, on the mounting bushing of tne FLLY BELLCRANK, FLAP.
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DO not try and adjust at this time.

STEP 21: Fabricate the FL53 universal joints shown on drawing
FOX12. Be careful to drill the hole undersize (#13 drill) and
ream to a "bearing" fit on the appropriate bolts. Ream the bolt
holes in the outboard ends of the BELLCRANKS, FLAPERON INDIVIDUAL

to ensure a "tight" fit. Install the universal Jjoints in the
bellcranks.

STEP 22: Ream the bushing ends of the FL25 CONTROL TUBE, VERTICAL
and the FL26 CONTROL TUBE VERTICAL SWIVEL END to provide a
"bearing" fit on the AN4-28 bolts. Deburr. Bolt together with

an AN96@-416L washer between them. Prepare th2 tubes to accept
the UNIVERSAL JONTS at each end of the control tubes (FIG ¥8).
Install FL25 to make sure it will fit.

MIXER BELLCRANK LOOKING AFT

PHO @5
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MIXER BELLCRANK LOOKING AFT

PHO @6

MIXER BELLCRANK LOOKING DOWHN

PHO 47

Page 41




319 L?

FL53

ANL=-20
F126

,——— ANG60-416L
/
AN960-416

FL25

- CONTROL TUBE VERTICAL, UNLVERSAZL JOINT DEPALLD
FIG 48

STEP 23: Install the checknut on the FL45 ROD END and scraw 1%
into the FL44 ROD END at the open 2nd of the FL16 CONTROL COLUMK
HOUSING. Preparz the FL@®8 BELLCRANK K AILERON FRONT and mounting
tabs as you did the FL18 BELLCRANK, FLAP. Install. Prepar: tie
FL52 SWIVEL JOINT FRONT AILERON BELLCRANK and bolt it to the
BELLCRANK, AILERON FRONT. You may have to grind the sides of Itns
bolt head to allow it to enter the swival joinc. Tighten just
anough to prohibit end play but allow rotation. Prepar2 tne =2nds
of the FL@7 BELLCRANK, AILERON REAR as you dild the FLI1:
BELLCRANK, FLAPERON INDIVIDUAL.( FIG 07) Instail t and tne

FL21 AILERON CONTROL TUBE

—-

STEP 24: Construct the FL36 RUDDER PEDAL ASEMBLEY MOUNTS as per
FIG 09). You will need drills, files and =z bandsaw.
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RUDDER PEDAL ASSEMBLY MOUNTS

FIG ©9

STEP 25: Drill the hole in the 1/8"x 7/8"x .030¢" aluminum washer
to 1/4" dia. Install the FLO6 BEARING on the FL36 mounts. (FIG 13)
The AN364-428A nut on the AN4-10A bolt should be tightened
sufficient to prohibit rotation. The bzaring area i3 the inside
of the rudder pedal torqua tubes and the outside of the FLG6
BEARING.
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1/8" x 7/8" x.030" Alum.
wavher
FLO6

AN4 -1 0A

/

TS— AN36L-U28A

- FL36

RUDDER PEDAL MOUNTING METHOD
FIG 10

STEP 26: Ream or sand the inside ends of the rudder pedal torque
tubes to ensure a bearing fit for the FLO6 BEARINGS when
inserted. The A mount goes on the left and of the right torque
tube and the D on the right end. The C mount goes on the laft 2nd
of the left torque tube and the B on the right end.

est to firewall)

w

BAmm mm e e e D (clo

The left end of each assembly has brake cable mounts.

Remove the FLOORBOARDS and clamp the rignt and left rudder

pedal assemblies to the fuselage mounting tabs chat are at right
angles to the firewall. The rudder pedal torqus tubes shoald be
parallel to the firewall. Drill the fuscelage mounting tabs
through the RUDDER PEDAL ASSEMBLY MOUNTS. Re-install the

FLOOR BOARDS and back drill from the bottom. Use a piece of wood
over the area where the drill will come through to avold
splintering. Bolt both rudder pedal assemblies down using the
ANS526-1032R10 screws and AN365-1032a nuts.
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STEP 27: Press the FL@4 BEARING tubing in the hinges of the
rudder and rudder post. Cut each off flush. Install the rudder
using the AN3-24 bolts.

STEP 28: Fabricate the four FL@2 RUDDER ADJUSTMENT LINKS from
4130 steel (FIG 1l1).

’”

— Q%

— S —— — ——— — — —— — — —— . —

Drill 3/16" —
(5 Flaces)

RUDDER ADJUSTMENT LINK
FIG 11
STEP 29: Install the RUDDER ADJUSTMENT LINKS on the RUDDER.

(FIG 12) Tighten the AN310-3 nut only 2nough cto take up the slack
in the components. The adjustment liaks mustc be free to rotatz.
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AN3-5A

AN3-5
halas é

\NAN380-2-2

RUDDER ATTACHEMENT DETAILS
FIG 12

STEP 30 : Cut two 14 FT. lengths of FL15 CABLE, RUDDER. Wrap soJ
masking tape around the place to be cut and cut througn with one

blow of a cold chisel against a stsel backup. Make a looo act

one end of each cable through a 18-2-G nicopress cable slaave.
Encircle the AN111-3 cable bushing witih thz loop and pull tignt.
SwWwage the sleseve with a nicoprass swWwaging tool. Mzk= sure you use
a nicopress gquagz to determine that you hav: e@nougn Crimp.

STEP 31: Fabricate the two FL35 and the two FLS56 RUDDER RETURN
SPRING TABS (FIG 13). The only difference between the two Qarts

1s that FL56 has to be bent in the centrs on an angls to attach
the spring to the firewall.
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AN 10330320

FL51 1

(Make 2) [____’_j\_;&

Rudder Fedal —]

220
AN526-1032810 —

FL32 N\ ' —~
S

———

g |

. =
EN16 S / Remove=

A['365-10‘3:A Mat'1l Indicateqd
By Uo;ted iine

Mounting Angle-\\

RUDDER PEDAL DETAILS

FIG 13

STEP 32: Press the FLS50 RUDDER CABLE GUIDE material into tne
guides welded on the inside of the fuselage sides. Leave about
174" to 3/8" extending on each side of the guides.

STEP 33: Attach tne complaeted end of the rudder cables to the
rudder pedals (FIG 13). Thread the unfinisned ends pack through
the guides in the fuselage to the RUDDER ADJUSTMENT LINK. Clamp
the rudder pedals in a neutral position (nearly sStraignt up with
the horizontal parts of the pedals in line with each other).
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Install the AN111-3 cable bushings and nicopress slzeves on the
aft end of the rudder cable. Measure and locate properly to
ensure the cable is tight when the rudder is straight and the
pedals are positioned neutrally. Use the end holes of the
‘adjustment links at this time so that maximum adjustment 1S
available later to take up any stretching in the cable.

STEP 34: Level the fuselage in the for-aft plane using the
underside of the cabin. You may have to use an aqual thickness
shim at each end of the level to ensure that you are taking a
reading from the bottom of the 3/4/" tube that runs between tne
two lower strut attach fittings and the 1/2" tube that

supports the rear of the rudder pedal mounts. Also level the
fuselage from side to side. Insert the FL34 STABILIZER WELDMENT
into the opening in the vertical tail. Bolt the aft stabil@zer
mount to the fuselage mount. Clamp the front mount to obtain

a 2 1/2 to 2 3/4 degree negative angle of incidence. This can be
done by cutting a small piece of wood 15/16" thick and placing
the level on the hinge line tube of the stabilizer and forward
accross the 1/2" tube leading edge. Do this at a distanc2 LwWO
inches outboard of the mounting brackets. With the wooden gauge
between the level and the 1/2" leading edge position the
stabilizer so that the leel reads level. Clamp the mounting
brackets in this position and drill a 3/16 hole throuyh them.
Install a AN3-4A bolt. Install the STABILIZER BRACES using the
AN3-12A and AN3-4A bolts. Install the hinge bearings as you did
for the rudder. Bolt the FL3¢ ELEVATOR WELDMENT in piace using
BAN3-24 bolts.

STEP 35: Drill a 1/4"™ nole in each of the two lnner seat »pelt
mounting tabs located near the centre of tne 3/4" tubing at coh=
bottom of the seat back bulkhead. Ensure that the 174" nols
centres are 7/16" in from the roundad end and cent=red batwWeen
the sides of the tabs. Deburr the edges silightly.

STEP 36 : Drill a 1/4" hole- in eacn £ ths two outer sSeat D2it
mounting tabs. These are the portion of the strut lower _
attach fitting that is bent inward. Drili tne 174" hole with

their centre 7/16" in from the roundsd =nd. Deburr.

Step 37 : Drill a 1/4" hole centered in each ol th= two outer
shoulder harness mounting straps that are wzlded across the
intersection of the top longerons and a fus=2lage intsrcoastal
member about 15" aft and slignhtly down from the rsar spar carry
through tube. Deburr.

STEP 38 : Drill a 1/4" hole in the triangular =enter shoulder
harness tab that is welded to the truss directly benind ths top

of the seat-back tubing. The center of this hol2 snould be 7/10"

from the rounded end of the tab. Deburc.

-
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OBJECTILIVE:

rapricate,

assemobLe and

to the point of covering.

TOOLS NEEDED:

STEP 1:

small mill files
small half round rasp
120 grit sandpaper
220 grit sandpaper

# 30 long drill

# 49 long drill

band saw

jig saw

Fabricate 19 WGl9 RIBS and L8 WG28 RIBS,

1NSTALL ail Wiy CuUllipuiiSiies Uy

small putty xnife

small sheet metal snlps
1" paint brush

vise

spring clamps

saw norses

24" spicitc level

staple gun

FLAPERON HANGER.

Refering to drawing RAV43 you will have to cut out 20 pieces of
item # 1 using the band and jig saw or alternately a router.

Cut out 10 pieces of

Item # 1,

WG28 RIBS,

Approximate lengths are:

TOP
RIB 43 1/2"
RIB, FLAPERON 45 1/2"

item ¥ 2 and 10 pieces of
The blue print is a full size template to aid you
is the forward portion for all ribs,
portion of the WGl9 RIBS, and
FLAPERON HANGER.

capstrip for each rib out of

item % 3.
in your task.
icem $2 tne rear

item # 3 the rear portion of the
You now have to cut a top and ootTom
material as per o

rtem 70,

BOTTOM

33"
33"

Clamp the forward and rear rib section together 1in its proper

position.

RESORCINAL GLUE to these surfaces. .
the capstrips in place centered over the ¢id edge along tne

top and bottom surfaces.

Clean the top and bottom edges of the rib and apply a
Using a staple gun fasten

If you look at FIG 14 and FIG 15 it willil

give you an idea where the bottom capstrip ends on tne rear

section of the rib.

later.
rib.

Any overhang at ths
Allow the glue to dry.
Cut out item # 4 the WG21l FALSE RIBS.

You can leave

front can be trimmed
the staples 1a the

STEP 2: Trim the leading edges of all ribs so that they will

mate up with the 2 1/2" spar.

Trim tne

trailing .2dges of the WGL9

Ribs according to FIG 14 which can be used as a tzmplate.

Cut out the web portion as shown.

File

and and sand smooth witn

tne 220 grit sandpaper and a small fine wood file.

Modify the WG206 RIBS,

FLAPERON HANGER sihown.

(FIG 15)

DO NOT DRILL THE SECOND HOLE SHOWN AT THIS TIME!
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BLEND CAFSTRIP TO WEE

\_ \‘ /_ CriL T.j};
CAPSTRIF WEB rO_;T?H;f

N

‘-3 MR-}
RADIUS CAPSTRIF
/ WG20
£ Cro_ TEiS HoLE
REMOVE THIS PART LATER JSTEp L5
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RIB, FLAPERON HANGER TRIMMING

FIG 15
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STEP 3: Sand all ribs and false ribs with 220 grit including
any edges. Sand away all sharp edges, splinters, and smooth any
rough areas. Remove any staples protruding abova the surface

of the capstrips.

STEP 4: Fabriate two FRONT SPAR FITTINGS and two REAR SPAR
FITINGS. (FIG 16)

0.

oL

3
FZ I\

DRILL

e, 2L 4 2

/6 /6 /6

2R T T
FRONT SPAR FITTINGS

FRONT AND REAR SPAR FITTINGCS

FIG lo

STEP 5: Fabricate the =ight WG@3 JURY STRUT BRACKETS. (FIG 17)
The 96 degree bends can be made in a vise with a doubler of
aluminum or light sheet metal to provide 3 radius in the bend.
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WG25

WGO03
1/8"X1/8" ALUM. RIVETS
AN3-LA
AN364-1032A
WG 1
WG15

JURY STRUT ATTACH DETAILS

FIG 17

STEP 6: Drill the 1/8" rivet holes in the WGW4 and WGOS BRACKET,
WING STRUT ATTACH. Space them approximately 1" appart 1/4" in

from the end and edges. Drill a row down the center between the
welded on ears. Deburr these holes on both sides. (FIG 18)
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DRILLING LAYOUT BRACKET, WING STRUT ATTACH

FIG 18

STEP 7: Clean, deburr and sand smooth all steel parts that attacn
to the SPARS. The WGG3 and WG4 BRACKETS, WING S3TRUT ATTACH

and the WGll FLAPERON HINGE require sanding on thelr

sedges

until smooth. If there are any w=ld lumps on the inside.of tnese
surfaces file them flush. Prepare for vainting by cleanlng with
acetone then sand blast and spray with a light coat of Stits

Epoxy Chromate Primer.

STEP 8:

Cut out the WG@6 FABRIC REINFORCEMENT PLATES, WING

STRUTS. The best way to do this is to drill the corners and then

cut with snips.

Sand edges smooth to prevent the
fabric.

Center these plates on the WGE3 and WGUO4

back drill end holes to rivet them on with later.

plates so they can be installed on the part they
to £it.(FIG 19)
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STEP 9: Fabricate the WG@1 WING BRACE, INTERNAL ( DWG RAV4Ll).

Cut the material into 43" lengths. Form two "jaw protector"
angles from some scrap aluminum or thin sheet metal for use on
your vice (FIG 32). Make a mark 1 " in from the end of each
length of material. Insert one end into the vice to the mark and.
close vice. Bend over to 57 degrees. Remove and bend the other
end in the same manner making sure tha two flattened surfaces are
bent in the same plane. Drill # 38 four places each flattened
surface.

STEP 10: Cut out the skins for the WG#7 and WG@¥8 FLAPERONS

as per drawing RAV28. Make sure you construct a left and right.
You will have to find a brake that is capable of handling
material that is 12 feet long. Bend the top trailing edge flat
section and then bend in the middle to get the leading edge to
.a sharp edge to start shaping from.

STEP 1l: Cut the foam filler material using the template
provided. This can be accomplished using a hot wire. Some one
familiar with composite construction will be a big help to you.
It requires two people. On the ends of the eight squared foam
billets draw the cross section required using the template. Mark
and number the cross section edges every 1/4". With a person on
each end, pass the wire through. One person calls each 1/4" mark
out to help stay even in the cutting. Cut out the center hole
shape the same way. You will now have two pieces of foam, lead}ng
edge and trailing edge. Install the busnings and hinges in thelc
approximate positions on the tube. Only four hinges are installed
at this time because the inboard one can be instalied later.
Hinges are on 25 1/2" centers as per the drawing RAV 28. See FIGS
29 for hinge mounting direction. Gluz the foam in place to the
bottom skin and glue the tube to the foam as well. Let the glue
dry and then rivet the bottom skin to thz tube each side of the
four hinges and at the inboard edge. Form the top skin to shape
over the foam while gluing in place. Also put a rivet zach side
of the hinges and at inboard edge. Clamp the trailing edges
together until the glue hardens. The FLAPERONS are daifficult to
construct and you may wish to purchase these¢ already iuilt.

STEP 12: Fabricate the four WG26 SPAR STIFFENERS. (FIG 29) You
wil have to find a shop that has a brake that can pend this part
to shape.

STEP 13: Prepare the WG 2¢ SPAR STIFFENER py drilling a 1/2" Dnole
4 3/4" in from each end in the center of the main web. Cut a fish
mouth opening to this hole from the end of the STIFFENER. This
reduces the concentrated stresses that may occur at the end of
the stiffener.( FIG 28)

STEP 14: Using a fine tip black magic marker draw & line full
length on the outside of each flange 1/4" fron the edge. Make a
mark across the top flange 1/4 " in from the end on each
stiffener. Keep your lines narrow so that cthey can de seen
through a# 30 hole. Drill one # 30 nole at chis location on =2ach
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SPAR STIFFENER. Lay out the rivet spacing top and oottom 0N =a&cn
SPAR for the SPAR STIFFENERS.(FIG 20) Make sure these are 1309
degrees apart around the SPAR and in a straight line. Drill altl
the holes (4 30) except those that would be under the BRACKET,
STRUT ATTACH. The spar stiffener is centered at the BRACKET,
STRUT ATTACH bolt hole, 86 " outboard from the root of the SPAR.

STEP 15: Insert the SPAR STIFFENERS from tne root end. Usec a
stick or tube with a slot cut in it to push and twist the SPAR’
STIFFENER as needed to position it. Line up the drilled hole 1in
the stiffener with the last drilled hole in the spar and cleco in
place. Using the stick to guide the stiffener and nold it in
place drill the rest of the noles. Use the lines drawn on the
flange to guide you and cleco as you drill eacn hole to snsur:
continued alignment.

STEP 16: Remove the stiffeners making sure to mark cach as to
its location and position. Deburr the noles using a sneet metal
tool that will deburr the inside of the SPAR also. Sand tne
stiffeners lightly witn 228 grit sandpaper, wipe with acetone,
and spray on a light coat of zinc-chromace primer. Let dry,
re-install and rivet in place using 1/8" x 3/l6" S5 pop rivets.
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STEP 17: Cut the 40 WG22 DOUBLER, RIBS, FLAPERON HANGER as per
drawing RAV43 (3/8" x 2 3/4"™ strips). Sand rough adges. Using
either the FLO1l ADHESIVE or the WG31l RESORCINAL GLUE clamp and
glue four pieces of doubler on the inside of thne capstrips of the
RIBS, FLAPERON HANGER. (FIG 21)

wG22

Zf#czo “

DOUBLER [NSTALLATION, RIB, FLAPERON HANGER
FIG 21

STEP 18: Prepare to build the wing on two saw horses with one at
each end of the spars. Nail two uprights exactly 39 ' apart on
the saw horse crosspiece. the wing is built upside down. Wash 1is
established by leveling both saw horses angd placing a block that
is exactly 2 " high under the tip end of the front spar. In the
final assembly of the wing before the glue hardens it is CRITICAL
TO CHECK FOR LEVEL again. (FIG 22)

Ak A AR K IIA KRR KKK I IXKRRKRIAKRKRKNRRKRKR R KR RAR KRR AR IR AR KRR KAk khkhkhkhkhkXXKXKKKAk kX KX XK X%

CAUTION! MAKE SURE YOU BUILD A LEFT A4ND RIGHT WING NOT TWO LEFTS
OR TWO RIGHTS. '

KKK KKK AR KKK IIAKRAKR AR KNRAKRKRKN KRR A AR KRR R AKX R KA AKRKRKRKKRA Rk hk hkkkkkkhkkkkkkx
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WG25 SPAR

LEVEL
= "] 2" BLOCK
—
2" BLOCK _ -
30
WING CONSTRUCTION SET UP
FIG 22
STEP 19: Measure and ensure each spar is =2sxactly 13' 6" long.

Space the ribs on the spars

17 3/4"™ apart starting at the

tip. The tip rib is a WGl9 RIB. All rib spacing dimensions acae
calculated from the tip rib inboard except the root rib. Positilon
the tip rib capstrip outer edges flush with the end of the spars.
Drill and cleco the WGOl WING BRACE, INTERNAL between the :ios.i
Do not rivet now. Mark the braces so that you can replace them 10
the exact position they were removed from. The braces touch tne
edge of the rib they pass through so they can be glued at this
point later.

STEP 20: Locate the positon for the wWG04 BRACKET, STRUT ATTACH

on the front spar. This point is exactly 86" from the root end to
the 1/4" hole in the bracket. Locate the WGU5 bracket on the rear
spar. The tab on this bracket points rearward to attach to tn:s
WING LOCK BACK BRACE. Be sure to build a left and right w~ing.
Position the two brackets on the spars so that you coald pass an
imaginary rod, 1n a straight line, throuyn nholezs 1n woon

tile oLt
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brackets. Use two nose clamps around each bracket to nold them
firmly in place against the spars while positioning and drilling.
You will have to file clearance in the ribs cut outs to allow for
the ears of the brackets. When the brackets are positioned '
correctly, with a # 3¢ drill, drill through the forward nole 1n
the center of the front bracket and cleco. Drill the cear center
hole and cleco.

STEP 21: Ream the 1/4" holes in all attach brackets and tne end
of the wing struts to ensure a close fit on the AN4-16 bolts.
Screw on the two WG23 ROD ENDS and checknut leaving approximately
1/4" of thread exposed. Bolt the strut to the attach brackets.
Use AN968-14 washers as spacers on each side of the ROD END.
Check that the bolt holes are 86 " outboard from the root ena

and if so drill the rear strut attach bracket and cleco.

STEP 22: Starting at the center of the attach brackets, drill
the spar through the holes in the brackets, remova the brackecs,
and deburr the holes.

STEP 23: Remove the WGUl WING BRACE, INTERNAL and deourr all
holes. Slide the ribs away from their postions sSo the sSpars can
be sanded prior to gluing. Sand with 80 grit paper and clean
with acetone to provide good adhesion. Do not toucn the areas to
be glued because oil from your skin will weaken tne glue bond.

STEP 24: Mix a small amount of the FLY1l ADHESIVE according to tae
container instructions. We found that a two plastic nypodermic
syringes less the needles made excellent measuring dispensers.

DO NOT GLUE THE RIB ROOT 1N PLACE AT THIS TIME!

Using a narrow spatula apply a coating of adhesive to all areas
to be glued including the ribs and tne WG@l WING BRACE, INTERNAL
Cleco the WING BRACE, INTENAL in place as you go along
positioning the ribs. Tner should be adhesive between the rib and
spar and the brace end and spar. Trowl a filet of adhesive aroud

the spar against the rib. Tie and glue the internal braces to the
ribs. ‘

STEP 25: Rivet the WING BRACE , INTERNAL in place witn 1/8" X
1/16 SS blind rivets. If you cleco every other hole in the ends
of the braces onto the spars, you will be able to rivet two
holes, remove the clecos and rivet those two,etc. Drop the clecos
into a can of acetone after removal to clean the glue from them.

STEP 26: After the ribs and braces are glued and riveted on

clamp the appropriate flaperon to the ends of the riobs to ensure
‘the ribs are positioned correctly while the adhesive sets.
Masking tape will aid in holding the nose of the front rib to the
spar and holding adhesive in place. Ensure the ribs are 90
degrees to the spars. The adhesive will tend to run and wmust be
retrowled after it starts to set slightly. '
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STEP 27: Remove the WGG4 and WG05 BRACKET, WING STRUT ATTACH
from the SPARS. Sand the mating surfaces with 8¢ grit sandpaper
to provide good adhesion. Clean with acetone and do not touch
with your hands. Apply a thin coat of FL#1 ADHESIVE to the
mating surfaces and using the hose clamps and clecos re-install.
Bolt the struts in place and rivet the brackets to the spars
using the 1/8" x 1/4" SS rivets in the centre of the brackets

so they are long enough to go through the SPAR STIFFENER.flange
as well. Block the other end of the WING STRUT up approximately
36". Be sure to rivet the WG@6 FABRIC REINFORCEMENT PLATES
through the matching brackets and onto the spars. Bend the plates
slightly to set them parallel to the rib capstrips. CHECK
EVERYTHING FOR LEVEL ON MORE TIME!

STEP 28: After the wings have set overnight turn them over and
drill a 5/16" hole in the top of the REAR SPAR only centere@)
3/4" in from the root end and exactly on top. Remove root rinos.

STEP 30: Measure and make a small mark at the top and at the
center of the front carry-through tube (7/3" x .035" wall tube
going across the fuselage above the windshield area). Measure
center to center from the bolt holes. Make a note of the distance
from the center mark on the carry through tube to the center of
the bolt hole. This measurement should be approximat=ly 18".
Measure from the center of the bolt holes in the rear spar carry
through forward to the center of the bolt holes in the front
carry through member. Make a note of this measurement. It should
be approximately 27 1/2 ". These measurements wiil be required
later.

STEP 31: Drill the wing strut attacn bracket protruding froT the
fuselage to letter size "N". Ream to a close fit for the AN>-7
bolt. Do the same to the hole in the lower end of the wilng sctrut.

STEP 32: For this step you wi:l need some help. Hawvz someone hold
the tip end of tne wing up while you position the rear spar root
end over the rear spar carry-cthrough mounting lug. At thls point

an adjustable stand can be usad to <ase the burden of the nelper,
Drop in an AN395-85 clevis pin to hold it temporarily. Positlon
the front spar over the front carry-through lug. attach the wing
strut lower end fitting to the fuselage attach bracket with an
AN5-7 bolt. Prepare. to drill down through the hole in the top of
the rear spar, guided through the carry-through lug and tnrough
the bottom of the spar. Use a drill with 2 1/4" flutes or less to
prevent the topspar hole from being reamed out larger wnile
drilling the bottom hole. Be car=ful as the wing is being held in
place without the rear bolt and it could fall forward damaging
it. Tape or clamp the front spar to the fuselage to prevent the
wing from swinging back. Repeat the procedure for the other wing.
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STEP 33: When you have both wings bolted to the fuselage, attach
a plumb line to both ends of the front side of 2ach front spar.
Secure them with masking tape. Sight down the 4 lines and move
the wings until the lines are all lined up. Measure from each
wingtip to the tail post to ensure both wings are equi-distant
from the tail post. If not, correct and recheck the plumb line.
When you have it right the distances will be the same and the
plumb lines will all line up to ensure the wings are A
perpendicular to the fuselage. Clamp the front spars in this
position.

STEP 34: In step 29 some measurements were recordad from the
front spar carry-through center to the mounting lug hole centers
and from the rear lug holes to the front. Duplicate these now,
ending up with a mark on top of the front spar exactly above the
hole in the mounting lug inside. This mark should be .
approximately 3/4" from the end. When you are satisfied this ma;k
is in the right place, drill through with a 3/16" drill. Sight 1in
and determine if you are centered. If so drill to 1/4 " then
using a small rat tail file, take the hole out to 5/16" to match
the lug hole. Drill through the bottom as you did with the rear
each end, pass the wire through. onc person calls each 1/4" marx
spars. Insert an AN395-85 pin. Ream 1f necessary.

STEP 35: Remove the wings from the fuselage. Bolt the WG12 and
WG1l3 SPAR FITTINGS on the inside top and bottom of each spar root
with ANS bolts. Make sure the long ones (FIG 16) are in the front
spar. Line up the fittings down the centar line of the spars.
Drill and cleco the fittings to the spacs. Remove the £1ttlngs
being sure to mark the locations for re-installation. Deovurs the
holes. and rough sand the mating surfaces with 80 grit sandpaper.
Clean with acetone. Coat the mating surfaces with FLOL1 ADHESIVE
and rivet in place using 1/8" x 3/16" S5 pop rivetrs. Tne o0t £10
will have to be notched and slid back on past thess rivet heads.

STEP 36: Using a template (FIG 24) mark the back side of =acn
rear spar at the root end and remove this material. This wil:
create clearance for the wings to swing back. 1f in doubt apout
where to cut the wings re-install and thsn rotat:

slowly aft and you will see where to remove the maca2rial.

STEP 37: Clamp the FL4l and FL42 FUSELAGS BUT RIBS in 21
the fuselage tabs with the flanges facing inward toward
other. The wings should now be on the fusa2lage witn tn
rib installed. Position the fuselage ribs so the matn ¢
contour of the root ribs. Slide the root rips up to the £
ribs and use a .035" shim to space them siightly apart (fabric
covering distance). Using the pervious procedures giue The root
ribs into position. Back drill the fuselage but ribs through the
tabs and cleco in place. Remember to use the bDlock of wood ovaer
the area the drill will come through to prevent splincering.

v
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5" N
6 Remove mat')
//A‘\—-indicated by
dottad line

Rear Spars \

REAR SPAR CUT OUT TEMPLATE
FIG 24
STEP 40: Place the FLAPERONS on a smooth, flat surface. Insta}L
the WGG9, WGl@ FLAPERON CONTROL HORMS at the inboard end of tne

FLAPERON. Isert the appropriate control hora iants the s;ube end
of the flaperon tube. Use the WG24 SHIM by formling it tigntly
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around the control horn and sliding it in between the contol
horn and the inside of the flaperon tube. Position the control
horn (FIG 25 and Fig 26) and clamp it securely. Recheck the
positioning and drill the top rivet hole with a # 4¢ drill
through the tube, shim and control horn. Cleco and drill three
more holes 98 degrees apart around the tube. Remove the control
horn and shim. Sand all mating sufaces with 80 grit sandpaper and
clean with acetone. Coat the mating surfaces with FLO1l ADHESIVE.
Re-install and cleco. Check the position of the horn. Drill out
each hole with a # 30 drill and install 1/8" x 2/16 SS pop
rivets. Install each rivet before drilling the next hole out.
Drop the drills and clecos into acetone to clean them.

e

a2
i

FLAPERON CONTROL HORN INSTALLATION END VIEW

FIG 25

~ WGO09, 10 Fiaperon
’ Conirol Horn

Ve /18" x 3/16" SS Rivets
- WG11 (4 Places)
Flaperon Hinge

WG07, 08F1amron

FLAPERON CONTROL HORN INSTALLATION TOP VIEW
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STEP 4l: Use a large pair of snips to trim the root 2nd of tnu
FLAPERON as shown in FIG 27. This will allow the wings to fold
properly without the flaperons hitting each other. Fill the
exposed cut with FLO1l ADHESIVE the next time you hava some mixed
and contour smooth. Masking tape can be placed over tna adhesive
to hold 1t in place while it seats.

Flaperan

FLAPERON TRIMMING

FLG 27

STEP 42: Drill and rivet the flaperon skin as indicated in FIG
28. This helps prevent the skin from pseling apart. The rivets in
the tube may already have been installed during construccion of
the flaperon.
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Flaperon

FLAPERON RIVETING
FIG 28

STEP 43: Drill the hole on tne flap=ron hinge closest to tns
flaperon out to 3/16". Bolt the flaperons to the ridbs through
these holes and clamp into position to ensurz the >0 deyrae angie
between a straight edge placed on the top 0of the rib and the back
side of the hinge. (FIG 29) Drill througn the second hol2 in tne
hinge and through the rib with a 3/16" driil. Inscall the second
AN3-6A Dbolt.

HANGING FLAPERON ON WING

FIG 29
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STEP 44: Prepare the WG28 TRAILING EDGE pieces. These will have
to be installed in pieces because they are only available 1in

8' lengths only. Start with that you will install between rids i
1, 2, 3, 4 &« 5. Notch out the bottom of the trailing edge

only far enough to clear the rib web (approx. 5/8"). The top
(widest part) of the trailing edge piece will lay across the root
rib capstrip with the inboard end flush with the edge of the
capstrip (FIG 39)

Place the piece in position on the root crib and mark where to
make the 1" notch on the back flange to slide onto the end of 3 2
3, & 4 ribps. Mark where to cut out the bottom:and back flange to
clear the web on the # 5 rib. Trim the top so that it just goes
past the top of the #5 rib capstrip.

Continue on with the next piece, marking and cutting the back
flanges and bottom sides to aensure a close fit against the 1o
web and capstrips. The tops of each should overlap the one
before.

Notch out to clear

Back Flanga rib cap strips

[——1——{ / *i , f”ﬂ

ANAY
Bottom Side Top Side

Romove Mat'l Indicated by Dotted Line

Back Flange

TRAILING EDGE DETALLS
FIG 3y

STEP 45: Sand all the mating surfaces of the TRAILING EDGE pieces
and around the notched edges about 1/4" back. Mix some adhesiv.:
and glue them to the ribs and each other where they overlap

on top of the capstrips. Trowel a small fillet of glue insidz

and against the bottom sides where they meet the rid web.

When the adhesive is set drill two very small holes (#65)

through the top of the overlapped trailing edge pieces and into
the rib approximatasly S5/8" deep. Be careful to drill thnese holes
in the center of the rib web. These holas should be approximately
174" in from the froant and back of the overlapped pieces. They
are only drilled into the # 1, 3, 5,7, 9 & 10 rins. Carefully
install a small aircraft nail into each hole. Sand or file tne
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top of the nail smooth to avoid tearing through the fabric later.

(FIG 31)
Trailing Edge \\N\—v‘:/’Rlb Capstrip
: |

| 1

| 1

Drill #65 Holes
— Rib Web

TRAILING EDGE [FASTENING

FIG 31

STEP 46: Sand the rough edges and insert the stri
DWG RAV43) into the small matching holes in the u
ribs. When you have it nearly all ths way stop 1/
apply FLO1 adhesive around 1t where it will cont
fully inserted. Push in place and let set. Saw ©
end.

STEP 47: Layout spacing for. the WG21 RIBS, FALSE on the spars and
the stringer. There will be two false ribs between each rib wich
equal spacing. Rough sand the top of the spar wnere cach willlse
positioned. Finish sand the edges of the false ribds and gluez 1n
place with FL@l ADHESIVE. It is helpful to string some masking
tape across the top of the ribs to hold them in place wnile the
adhesive 1s setting.

STEP 48: Fabricate the WGG2 END RIB BRACES. Form two "jaw
protector™ angles from some scrap aluminum or tnin sheet metal
for use on your vice. (FIG 32) Make a mark i/2" in from the =nd
of each 13" length of rib brace. Insert one end into the vise €O
this mark and close vise. Bend over to 45 degrees. Remove, bend
the other end the same mking sure that the two flattened suriaces
are bent 1in the same plane. Do the same to all 14 braces.

STEP 49 Drill two holes diagonally across the £1
of each brace with a # 306 drill. Position as snown
FIG 34. Drill and cleco in place.
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Remove, rough sand the mating surfaces, apply adhesive and rivec
with the rivets called up in the wing hardware. NOTE. You may
wish to use a small bolt to fasten the braces to the ribk: It

is stronger. Drill the rib end of tne brace for a bdolt instsad of
rivets.

45°

—m TR - Ry

|
—

/f'.025 7.030" Scrap
/ Aluminum (2)

Bench
Vise

END RIB BRACE FORMING

FIG 32

WGO2 END RIB BRACE

TIP RIB BRACZING

FIG 33
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WG02 END RIB BRACE

ROOT RIB BRACING

FIG 34
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STEP 5¢: Install the WGl8 PITOT TUBE. Drill a 1/4" hole through
the capstrip on the inboard side of the web of # 7 cipb per FIG
35. Ensure that this hole is exactly next to the rib web. Inserc
the pitot tube as shown and apply adhesive to fasten inp place.
Make sure the pitot tube is facing forward.

Structural
Adhesive
1
{

- 2z

iy S

PITOT TUBE INSTALLATION DETAILS
FIG 35

STEP 51: Drill a 17/64 hole 1/2" above the botom capstrip and
3/4" ahead of the spars in ribs # 1 through 6 of the left Wing.
Deburr the edges of the holes. You will have to feed the pitot
tubing through these hole later.

STEP 52: Prepare to seal the ribs and stringers. Sand any areas
on the ribs and stringers that you may have missed or that may
have gotten dirty. Remove any pencil marks as these may Dde
mistaken for cracks in future inspections. Mask off tha top and
bottom surfaces (capstrips) of each rib with masking tape so the
fabric can be glued to them later. Apply three coats of clear
‘polyurethane varnish to all the wood parts in the wings allowing
time to dry betwesn coats. You may wish to spray a thin coat of
Stits epoxy chromate primer on all steel and aluminum 3ucfaces in
the wing to protect against humid and. salty climates. Clean with
acetone and sand lightly before applying the primer
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WING CONSTRUCTION

PHOTO 0638
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OBJECTIVE: Prepare and install ths landing gear on tne Euse%age.
Ream, deburr, fabricate, clean prime, and assemble the landing
gear. i

TOOLS NEEDED: small mill files small plastic hammer
grinder small hand wrenches
3/4" reamer or drill 1/4" reamer

NOTE: THE PROCEDURES AND DIMENSIONS LISTED HERE MAY BE SLIGHTLY
DIFFERENT DEPENDING ON THE TYPE OF WHEELS AND BRAKES USED.

STEP 1: Thread the LG@Ll AXLE on one end to a deptn of 5/8" to
accept the AN310-12 nut. You may want a machine shop to do tinis
step for you. FIG 36 '

STEP 2: (OPTIONAL) You may want Lo lighten the axle oy r=2moving
some of the material in the center to save some weignt. FIG 36

AXLE DETAILS
FIG 36

STEP 3: Use the small file or grinder to remove all sharp edges,
remove any welding wire remants and clean the welding scale on
the LGU8 and LGWYS LANDING GEAR WELDMENTS.

STEP 4: Clean the LG@8 and LG@G9 LANDING GEAR WELDMENTS with
acetone and prime. We found the best process to be a coating of
DUPONT E13¢5 VINYL WASH PRIMER followed by a coating of regular
primer. Zinc-chromate primer can also be used if desired.
Before priming mask the attachment and axle holes to prevent
these from being filled with primer.

STEP 5: Paint the landing gear weldments. You can use any colour

you wish. We did ours in a black acrylic enamel. Allow time to
dry. '

STEP 6: Ream the two fuselage and landing gear weldment
holes to provide a "bearing" fit for the two AN4-22 bolts used
to secure each landing gear. (PHO 10 and PHO 11l)

STEP 7:Glue the LGll SHOCK PAD, GEAR STOPS in place around the
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top inboard ends of the landing gear weldments to cushion theilr

contact with the fuselage tube.

STEP 8: Ream the axle housing of tne LGG68 and LGOI LANDING
GEAR WELDMENTS to accept the AXLE with a light drive fitting.
Use a small plastic or other soft headed hammer.

STEP 9:

approximately 5" outboard (including

Insert the LA@l AXLE into the axle housing leaving

the threads) of the mount.

Install the backing plate of the LGG4 brake drum assembly by
sliding it over the axle to the mounting bracket.

Attach with AN5-4A bolts.

STEP 10: Press one LG@2 BEARING into
HUBS. Slide the hub on the axle next
on the AN310-12 nut leaving at least
the nut.
slack 1s taken out.

Step 11l:

shown in FIG 36.
in place.

1G01

2ach end of the LG@7 WHEEL
to the backing plate. Screw
one thread remaining under

Tap the axle further back into the housing until the

Drill a 3/16" dia hole through the nousing and axl=2 as
Install an AN3-12A bolt to hoid the axis

AALE LINSTALLATION
FIG 37
STEP 12: Mount the LGl6 TIRES on the LGL17 WHEZELS. You may wisa ta
have a shop that 1s installing tires on wmaz whcsls do tnis ©oioxy
job for you. The tires snould pe inflacted ¢ TOLDS Dre3sSdre:




STEP 13: Install the tire and wheel to the hub usiny the’AN5—7A
bolts. Tighten the AN3108-12 nut allowing the wheel to ,
rotate and so there is no excess play. Drill tne end of the axle

to accommodate the AN380-2-2 cotter pin usad to lock the aut in
place.

TIRE AND AXLE

PHO @9

STEP 1l4: Bolt the landing gear assemblies into placz on cthe
fuselage using the AN4-22 bolts. (PHJ L3 and PHO 11)
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LANDING GEAR INSTALLATION

PHO 18

LANDING GEAR ATTACH POINTS




STEP 16: Fabricate the LGlg BUNGEE CORDS. For the press fittings
you will have to use the LG1l3 TUBING by shaping it like a
nicopress fitting. It will have to fit 3/8" cord. The total
length of the assembly is 58 1/2 " with each end having a loop
opening of 1 1/4" long. Install the bungee cord. The looped ends
fit over the hooks inside the fuselage. These,get wrapped around
six times. (PHO 12)

BUNGEE INSTALLATION INSIDE

PHO 12

STEP 17: The bungee cords require a safety cable in case they
tail so the aircraft will not be let down into tne ground
possibly damaging it. Using the LGY3 CABLE fabricat= two loops
that go around the same area as the bungee cords. The nicopreass
fittings are used to fasten the cable into a loop. There should
be lots of slack in the cable so the bungee cords are free to
take the normal gear loads. (PHO 13)
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BUNGEE AND GEAR LIMIT CABLE INSTALLATION, BELLY

PHO 13

STEP 18: Route the LGB5 and LGB6 BRAKE CABLES from the toe brakes
on the rudder pedal to the actuating arm on the brake drum
assembly. The ends of the caple sheath fit into sockets on th=
toe brakes and on the landing gear weldments. The best way to
secure the cables is with some nylon plastic tie wraps on tne
fuselage tubes along the side of the floor areca.

STEP 19: Use an AN5-5A bolt and drill a hole sligntly larger than
the cable diameter through the shaft next to the head. Pass tne
brake cable through the hole, install an AN960-516 washer between
the cable and the actuating arm, and bolt lignhtly in place w1;h
the head of the bolt facing inboard. Adjust the brakes by moving

the actuating arm so they are just barely touching the drums and
tighten the ANS5-5A bolt

STEP 20: Glue the LG18 SHOCK PAD, TAIL SPRING

bracket on the rear underside of the fuselage.
'

STEP 21: Fasten the LG1l2 SPRING, TAIL WHEEL to the rear

the fuselage pointing aft with an AN5-17.

in place in the

-
oL

STEP 22¢ Fasten the tail wheel to the end of
AN7-10A. Attach the LGl4 SPRINGS, TAIL WHEEL
tail wheel and the rudder stearing norn.

tne spring using an
STEERING betwWwe=2n the
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OBJECTIVE: Prepare the engine mount, fabricate various englne
components, install engine, reduction unit and propeller.:
Install and synchronize throttle and choke controls. Fabricate
and install the firewall. Prepare and install the fuel tank, fuel
system, exhaust, and cowling.

]
TOOLS NEEDED: electric drill motor small nammer

various drills hacksaw or. bandsaw

small hand wrenches screwdrivers

small mill files small hand reamers

small coarse-cut files 1/4" ‘NPT tap
sandpapert

STEP 1l: Ream the five bushings in the EN12 ENGINE MOUNT WELDMENT
and the matching bushings in the fuselage weldment to accept the
AN4-25A engine mount bolts. Bolt the engine mount to the fuselage
temporarily. It may be necessary tO use a washer or two between
the engine mount and fuselage bushings at the bottom attach point
to ensure lnstallation and alignment of the bolt.

STEP 2: Remove the engine mount weldment frowm the fuselag=. Clecan
prime and paint the engine mount, fuselage, struts, and all otner
steel components using the same process as for tnz landing gearc.
You may have to disassemble some components to do this st2p.

STEP 3: Bolt the AN210-3A Pulley to the mounting tabs located at
the center left forward side of the firewall tubing. Use tne
AN4-10A bolt. Ream the mounting tab holes as necessary to provide
a "tight" for the bolt. PHO 14

P

PULLEY, STARTER ROPE

PHO 14
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STEP 4: Fabricate the ENG9 and EN1G ENGINE MOUNT PLATES. FL1G 3%
NOTE: Depending on your type-of reduction unit base plate you may
have to change these to fit your reduction unit base plate.

Take care to chamfer the edges and edges of all holes slightly

to prevent stress risers.
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NOTE: Refer to FIG 39 and FIG 4¢ for STEPS 5 to 1ll.

STEP 5: Bolt the engine mount plates to the underside of the
reduction unit base plate. Some base plates may require drilling
and tapping of these four mounting holes. Use the 7/16"-14NC x 1
1/2" bolts and the 7/16-14 thin stop nuts here.

STEP 6: Bolt the EN13 ENGINE to the EN41 REDUCTION UNIT base
plate using the four metric nuts supplied with the engine. Apply
Loc-Tite to the threads and nuts.

STEP 7: Drill the hole in the four AN970-5 large area washers to
3/8". To do this clamp in a vise by the flat sides not the edges.

STEP 8: Place the four ENl2 ENGINE MOUNT VIBRATION BUSHINGS in
their apropriate holes in the ENG9 and EN1G ENGINE MOUNT PLATES.

STEP 9: Bolt the EN1ll ENGINE MOUNT WELDMENT back on to the
fuselage firewall.

STEP 10: Position the four drilled aN9706-5 washers in their
position (FIG 39) and install the engine/engine mount plate
assembly on the EN12 ENGINE MOUNT WELDMENT using the four Aate6-17
bolts. '

STEP 1l1: Finish assembling the EN4l REDUCTION UNIT as per the
manufacturer's instructions.

NOTE: WE FOUND SEVERAL PROBLEMS WITH THE REDUCTION UNIT
ENGINEERING AND YOU WILL HAVE TO MAKE THE FOLLOWING CHANGES [N
ORDER TO OBTAIN SATISFACTORY SERVICE.

REMOVE THE REDUCTION UNIT PULLY ASSEMBLY BEARINGS AND THE
SPACER BETWEEN THEM. THIS SPACER IS MADE OUT OF ALUMINUM

AND YOU MUST HAVE ONE MACHINED OUT OF STEEL. THE ALUMINUM ONE
CRUSHES EASILY. :

THE RADIAL LOAD BEARINGS MUST BE REPLACED WITH AN aNGULAR CONTACT
TYPE OF BEARING THAT WILL TAKE AX1AL LOADS.

WE HAD TO HAVE A MACHINE SHOP ACCOMPLISH THIS MODIFICATION.
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ENGINE MOUNTIMNG DETAILS




Top support ,\ — Adjustment bolt
/ JID . Driven pulley

_
J

2|5 . _—Drive pulley
T : )\—-—--—-—-———--— = —HEE&B-_——ﬁ—
G

|
\ dcaceir et
jon unit

_ base plate .
ic engine mount nuts |

REDUCTION UNIT DETAILS

FIG 449

STEP 12: Install two EN15 INTAKE MANIFOLDS and torgue thz
bolts to the manufactures specifications. Note that cach iatake

manifold consists of a weldment, two clamps and a rubber tube.
PHO 15 :

’
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CARBURETOR INSTALLATION

PHO 15

STEP 13: Install the two ENG2 CARBURETORS. You will want to

disassemble them and confirm the size of jets installed. If
incorrect replace.

STEP l4: Install the EN14 EXHAUST MANIFOLD and torque to the
manufactures specifications. Install the EN38 MUFFLER. Note

you must use a high temperature anti-seize compound on the joint
between the muffler and manifold. The muffler is supported to the
EN12 ENGINE MOUNT WELDMENT by four of the EN39 MUFFLER SPRINGS
hocked from the muffler tabs to four MS21919-DG-3 Adel clamps
placed on the engine mount weldment tubing. These snould be
placed to hold the muffler up as high as possible and spread
apart enough to keep the muffler from swinging for and aft,

and right and left. The other two springs hold the muffler to the
exhaust manifold. In the final assembly (NOT NOW!) wrap a lengtn
of safety wire around the manifold/exhaust pipe and encirling the
two springs holding them tight against the pipe. This will keep
them from vibrating and wearing the hooks. You could also fill
the inside of these springs (once installed) with high
temperature silicone sealant to prevent vibration. PHO 1o
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MUFFLER INSTALLATION

PHO 16
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oLILEFE 1O0e¢ MUULLY Lile DIIULT ©Nd OL THe LiN4S> 1nNKULLILEL RbvonobLn as
shown in FIG 41. This can be accomplished by drilling the. 1/8"
hole then sawing the cable slot to the hole witn a hacksaw, then
dressing with a mill file. Chamfer the edges of the nole. It 1is
important to position the hole so it is centered on the exit hole
of the cable housing end recpticale when the reverser is swung
back to nearly touching it (throttle closed posicion). Drill the
1/16" hole through the sides to accept the AN386-2-3 cotter pin.

THROTTLE REVERSER

£IG 41
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STEP 16: Modify the long end of the throttle reverser as shown in
FIG 41. This can be done with a saw and a file. The slot needs to
be long enough to preclude bending of the EN44 throttle wire when
the throttle is moved through its limits.

STEP 17: Drill a 3/4" hole through the throttle mounting tab
located on the fuselage cross member which would be just above
your knees if you were sitting in the aircraft. & 3/4" hole saw
will work well. PHO 17

NOTE: BE CAREFULL WHEN HANDLING THE THROTTLE. IF YOU PULL THE
KNOB OUT TOO FAR A TINY STEEL BALL WILL DROP OUT AND IT MAY BE
LOST. IF THIS HAPPENS THE THROTTLE WILL NOT OPERATE..

THROTTLE

PHO 17

STEP 18. Install the EN44 THROTTLE in the mounting tab and
through a DG-9 Adel clamp bolted to the small verticle tab welded
just forward of the throttle mounting tab. Use an AN3-4A4 bolt.
Install a DG-4 Adel clamp around the throttle cable housing

at the forward tab. PHO 17

STEP 19: Bolt the throttle reverser to the fuselage mount. PHO 21
Ream the bolt holes for a "bearing" fit. Install the EN45
THROTTLE WIRE END CLAMP but do not tighten against the wire at
this time.
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and insert the wires from the dual side of the EN42 THROTTLE
CABLE ASSEMBLY through the top plates, down through the §pr1ngs{
through the white plastic guide and through the retaining slot in
the center of the slides. Replace the top plate

STEP 21: Insert the barrel end of the single side of the EN42
THROTTLE CABLE ASSEMBLY in the receptacle in the shot side of the
throttle reverser. In the final assembly install the AN380-2-3
cotter pin.

STEP 22: Adjust the wire end clamp and the cable adjustment
receptacles on the top of the carburetors to cause the slides to
be all the way to the top(throttle full open) when the throttle
is pushed all the way in. Also make sure that the slides go all
the way to the bottom of their travel (throttle closaed position).

CHOKE INSTALLATION

STEP 23: Remove (push out) the small roll pin from the handle of
the EN@3 CHOKE CABLE. Disassemble the housing and remove the
attached cables. They are too short and should be discarded.
Remove the short spring from the link inside the housing and
discard it.

STEP 24: Compara the straight section ends of the replacement
cables ENG4 CHOKE CABLE EXTENTION with the ends of the shortec
cables that you discarded. Very slowly and carafully grind or
file the new cables to match so they can be installed in the
link. Do not get the ends hot by grinding too fast, the solder
will melt and the end will come off the cable.

STEP 25: Remove the two screws holding the manual choke handles
on the carburetors. Remove the handle assembly and the manual
choke (enrichment valve) plunger and housing from the
carburetors and replace them with the ENGS CHOKE CONVERSION KIT
parts. Install the ENG4 CHOKE CABLE EXTENSION elbow end. FIG 42
Do not use the lighter spring that you removed on the plunger
seat because the engine will slowly flood and loses powear.
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Enrichment Valve Plunger Choke Cable Wire

Locking Sleeve Adjuster

S| Fes= :mu@ dEEr S £ (TN

Housing Neoprene Boot g
/

y:

Choke Cable Housing Elbow End—"

CHOKE CABLE DETAILS
FIG 42

STEP 26: Install the straight end of the new caoles in ths: couke
cable housing assembly and re-install the handiz. Put a 1o0p oL
safety tie wire through the roll pin and around thez handle to
keep it from coming out.

STEP 27: Adjust the cables to ensure that the plunger is down znd
seated when the choke handle is in the closed position. Leave
just a little slack in that position so0 there will be no tension
on that cable that could possibly hold the plung=zr up <reating 4
rich mixture.
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NOTE: The order in which you accomplish the next steps depends on
whether you are going to purchase or fabricate your own cowlings.
If you have purchased them continue on with step 28. If you are
going to build them yourself you should install the firewall
next. Now build up the engine area (over the engine components)
with foam to get the desired shape and then do a fiberglass

layup to form the cowling. You will then have to cut 1nto two
sections and build an overlap fastening area for the upper and
lower half. '

STEP 28: Trim, file and sand the horizontal mating edges of the
ENG6 and EN@G7 TOP and BOTTOM ENGINE COWLINGS to ensure they mato
together saisfactorily. Cut out the blanks in the air inlet
areas, and file and sand the edgas smooth. With the two cowling
halves taped together, mark and cut a 4" circle in the front
center portion to allow the prop hub to protrude through. A faiant
mark depicting this circle is imprianted in at least one of the
cowling halves. Trim the top cowling windsnield edge to the
lowest of the faint lines imprinted there. There should be about
a l 1/2" lip all the way around. Trim the lower cowling lip edge.

Trim the bottom cowling joggled camlock flange to 3/4" total
width. '

STEP 29: Ensure that the front corners and =dges of the cowllng
halves are mated up properly, then again tape @ach half securaly
to each other. Cut a 6 3/4" circle of 3/8" piywood to use as a
spacer. Cut a 4 1/8" hole in the center of this. Tape this spa
r

on to the reduction unit large driven pulley and around the P
hub.

[Ca4

C
op

STEP 3¢0: Remove the muffler. Position the cowling on the
airframe. The split at the sides should be approximately 18 1/4"
from the bottom side of the fuselage. The inside surface of the
front of the cowling, just out from the prop hub hole, should be
pressed against the 3/8" spacer positioned there. When you are
satisfied of the position and fit of the cowling halves, back
drill through the camlock tab holes of the bottom cowling and
cleco as you drill.

STEP 31: Recheck the fit of the top cowling to the bottom at the
front coners and the sides, trimming, filling or sanding as
needed to get a good fit. When you are satisfied, drill camlock
holes through the top cowling and throught the joggled camlock
flange of the bottom cowling. Start 2 " rfrom the rear and space
the holes approximately 7 1/2 "™ apart. You may want to cut the
flange off completely as it goes around the front corner at the
outer edge of the air intake holes. Drill for one camlock at cacih
side of the prop hub just outboard of where the outer edge o the
prop hub ould be. All of these camlock holes should be 3/8" up
from the top cowling edge. You shoud have marked out and drilled
for 13 camlocks. Drill the single camlock nle on the top aft part
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STEP 32: Using a 2 1/2" hole saw, cut a hole for the ENZ5 FUEL
FILLER NECK centered at 4 3/4 " left of the cowling center line
and 2" forward of the trimmed rear edge. FIG 43 Tnese
measurements may vary depending on the cowling and fuel tank
used.

TOP ENGINE COWLING PREPARATION
FIG 43

STEP 33: Lay out the engine cooling air exhaust nol2 in the top
of the cowling. FIG 43 Mark tais arez to be cut out witn a filne
point felt tip pen. Insert a piece of white papear in the air
outlets on top of the engine cooling shroud. replace the cowllng
on the airplane with the engine in place and note if the marked
area is properly positionad above and slightly aft of the engine
cooling outlets. You will be able to see through the unpainted
cowling to some extent and the white pap=r will provide a good
contrast. If the hole is layed out properly, cut it out. It may
be necessary to layout the hole again before cutting. If you look
at PHO 15 it will give you an idea of how to install the ENJ8 TOP
ENGINE COWLING AIR EXHAUST BAFFLE. It must not toucn the cowliling
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method of installation is to MIG weld the baffle to the engine
cooling shroud. Do not grind the welds. Do not install with
rivets. The vibration will crack the baffle.

STEP 34: Determine from measurements taken with the cowling off
and the muffler installed, where to cut the hole for the 2&xhaust
pipe outlet. Once determined cut a 2" hole. You will have to file
the nole slightly oblong to provide equal clearaance around tae
exhaust pipe.

STEP 35: Trim the aft edge of the cowling side about even wWilth
the back side of the door post tubes. This will allow enough
overhang to let the door Lexan overlap about 1/4" and provide a
tight seal in that area.

STEP 36: Construct the lower section of the firewall as per FIG
44. Drill and cleco together. Do not use aluminum rivets
anywhere in this assembly. Do not use aluminum in place of tne
steel for the firewall. It will not pass DOT inspection.

Rivet spacing should be approximata2ly 2". Rivet the parts
together using the 1/8 x 1/4" SS pop rivets. The EN23 FIREWALL
STIFFENER goes directly in front of the rudder pedal raturn
springs. Install the rivet heads on the inside of the firewal:
so you will not catch your feet when flying.

STEP 37: Remove the cowling, engine and engine mount weldment.
Position the lower half of the firewall against the fLirewali
tubing. Position it to ensure that the norizontai top flange 13
centered on the horizontal tube that runs between the twWo
outermost engine mount bushings, and is level.The botcom tlange
of the lower fire wall section should be insected between the
bottom of the floor boards and the rudder pedal support brack=ats.
You will have to remove the bolts nolding the rudder pedals and
cut a slot in the center of the bottm firewall flange. Use spring
clamps to clamp in position. Install the lower cowling and
position and trim the firewall as necessary. Back driil the
firewall just large enough for the lower engine mount bolt t£oO
pass through. Position the top half of the firewall with tne
bottom edge overlaping the top flange of the lower section.

Clamp in place. Install the top cowling and reposition and trim
the top firewall as necessary while maintaining the overlap with
the bottom section. You may have to trim the Bottom =dge of the
top firerwall 1f it overlaps too much. When you are satisfied
with the fit drill and cleco the top and bottom sections
together. Be carefull not to drill into any fuselage tubing.
Rivet the top and bottom sections togther with the rivet heads on
the inside. Run a length of duct tape over the rivet heads to
protect the fiselage tubing from wear. Back drill the remaining
four engine mount bolt holes through the firewall. Do not drill
these oversize. The firewall is sandwiched betwesn the engins
mount and the fuselage. Do not drill and rivet to any tube
because this reduces their strength. Re-install the engine mount,
engine, and engine accessories.
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STEP 38: You can fabricate your own fuel tank by making a anm
plug and covering it with fiberglass and then eating it out with
gasoline or purchase one already complete. The photograpbs

(PHO 18, 19, 2¢) will give you an idea of the shape required and
Where it has to fit. You will have to build nuts in place to
attach the instrument panel and instrument panel top or make a
set of brackets to fashen the instrument and top pannel to. Also
an aluminum plate must be built into the bottom to drill and tap
for the fuel outlet fitting.

STEP 39: Cut out the EN26 FUEL TANK filler neck receptacle nole
very carefully with a sharp thin knife. Trim to ensure the cut
out area is flush with the inner walls and a slight chamfer at
the top ta facilitate insertion of the EN25 FILLER NECK. Cut out
the blind ends of the filler neck and chamfer the bottom =dge
slightly.

STEP 40: Drill the outlet holé in the pbottom of the metal tank
insert to allow tapping to 1/4" NPT. Tap to 1/4" NPT.

STEP 41: Install the fuel tank in the fuselage. You will nave to
press down firmley on the filler neck stub to get it under the
Cross tube in the fuselage. Bolt it to the fusalage with 2
AN3-10a bolts. Use one AN979-3 large area washer on tne top of
cach tab on the fuel tank.

STEP 42: Apply a thin layer of silicone gasket compound around
the base of the filler neck. Insert the filler neck into the tanx
until 3" remain above the tank filler neck receptacle top edge.
This may require the use of a hose clamp to squeez2 the neck
enough to slip into the receptacle. Clamp the # 36 nose clamp
around the tank receptacle.
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FUEL TANK, RIGHT SIDE

PHO 18

FUEL TANK, FRONT
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FUEL TANK, FILLER NECK AND CAP

PHO 2%

STEP 43: Install the EN27 FUEL OUTLET FINGER SCREEN in the pottom
of the fuel tank. You may want to use a fuel proof sealing
compound. Install the EN28 FUEL OUTLET FITTING with it pointing
forward and to the left to clear the tnrottle wire and throttle
reverser. PHO 21
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FUEL TANK OUTLET

PHO 21

STEP 44: Install the following components in order from the fuel
tank to the left side o0f the firewall.

EN29 FUEL TUBING

EN3@¢ FUEL SHUT OFF VALVE (reqguired by DOT)

EN31 FUEL TUBING

EN32 FUEL FITTING (Drill firewall and fit)

STEP 45: Fit the EN33 FUEL HOSE from the firewall fitting to
where the EN34 GASCOLATOR is mounted to the engine mount
weldment. The hose must not be twisted or bent too sharp.

You may have to design a bracket to hold the gascolator
depending on what type you chose. Adel DG-8 clamps are usaed on
the engine mount to,hold the bracket. You must also 1nstall a
stalnless steel heat shield for the gascolator 1f 1t is near tne
muffler. A gascolator is required by DOT.

STEP 46: Mount the fuel pump on the left side of the engine as
directed by the manufacturer and with the cap screws provided by
the manufacturer. Run a short length of EN36 FUEL HOSE from tne
brass nipple on the left side of the crankcase to the suction
nipple on the fuel pump. Make sure this hose is running uphill to
keep the hose from filling up with fuel condensate. Fasten this
hose with 3/8" hose clamps.
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STEP 47: Run the EN35 FUEL HOSE from the gascolator to the inietc
side of the fuel pump. The EN35 FUEL HOSE must nave a fitting
the gascolator end for attachment. The other end 1s fastened to
the fuel pump inlet nipple with a hose clamp.

STEP 48: Run the EN36 FUEL HOSE from the outlet nipple of ths
fuel pump to the EN46 PLASTIC TEE. Then run EN36 nhose to eacn of
the carburetors. Fasten all hoses with clamps. Avoid creating
"traps" in the lines.

STEP 49: Depending on the type of fuel selector valve you nave
used it may require a shroud to be constructed to prevent
accidental closing. Construct if required. The fuel valve must
also be placarded for the on and off positions. This placard

"can go on the instrument panel if it <clearly indicates the

positons of the valve.
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windshield/skylight installation

door frame installation

door latch installation

door window installation

turtledeck fabrication and installation
camlock installation

tail intercoastal fabrication and installation
seat and seat belt installation

instrument panel fabrication and installation
stringer installation

fabric covering

rigging

TOOLS NEEDED: tools previously listed 1/2" and i" paint brushes
alr compressor large and small scissors
spray painting gun clothing iron

STEP 1l: Prepare to install the CF49 and CF5¢ WINDSHIELD ANGLES.
Clamp a stiff straight edge such as a 1" x 4" »noard across the
top of the front and aft ends of the FL41 an FL42 FUSELAGE, BUT
RIBS. You are establishing a reference plane simulating the
windshield/skylight under surface. The straight edges are
extending across the fuselage from right but rib to the left butt
rib.

STEP 2: Postion and clamp the CF49 and CF32 anglas with their top
surfaces against the underside of the straight edge and the
inside edge agalinst the the front and rsar spar carry through
tubes. FIG 45 The figure does not show the stralgnc edge but
shows the postion of the angles. The slight bend in the down side
of the angles should nest against the spar carry cthrough tubes.
You wiil have to trim the ends of the angles tos cleaxr the
dlagonal tube welded across.
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Turtledeck

wiadshield/Shylight

Alum, _;
Blind Aivets
CF

CFs50 3&&(‘5.!\_1“- 3ling Rivets

Rear Spar Carrs-(hrough
Tube (1° & .049 \l:el?

éxjé vAl_lm‘ $ling Rivels

Ho rivets here --
install thin
weatherstrip or
other soft mat’!

S ——C(FF3 CFL47

front Spar Carry-
Theough Tude

(7/8x .038 iteel)

WINDSHIELD/SKYLIGHT INSTALLATIOH

FIG 45
STEP 3: Note where you will have to lay out the rivet driil linsz
to ensure that the rivet axis would be aimed ac the osnter of the

spar carry through tube after drilling.

STEP 4: Remove the angles, layout the rivet spacing approximately
enery two inches and drill to # 40. Reclamp in position and drill
into the tube through these holes clecoing as you drill.

STEP 5: Cut a CF51 WINDSHIELD/SKYLIGHT SPACER out of .d6v Lexan
so that it fits on top of the CF5¢ WINDSHIELD ANGLE as shown in
FIG 45. The TURTLEDECK slides under the WINDSHIELD/SKYLIGHT

and this spacer provides clearance for this. Lay out rivet
spacing on the CF51 spacer. Start about 1/4" in £rom =2ach end
and centered down its length, mark the nolzs at agoutr 2" centers.
Drill to # 30. Position this spacer alony the forward adye of the
top of CFS¢ angle per FIG 45. Drill cnrougn these NHoL2 1Atd i
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STEP 6: Mark along the CF50 angle where the aft edge of the CFS5I1
spacer lies. Mark its top side, right end etc. to enable exact
replacement later. Remove the spacer and set aside for
installation later. Positon the WINDSHIELD/SKYLIGHT on top of the
butt ribs with the straight back edge 1/4" aft of the mark vou
made for the aft side of the spacer. This will provide a slot for
the front edge of the turttle deck.

STEP 7: Build the CF51 WINDSHIELD TOP RIB by gluing the capstrip
and securing with staples. This is similar to the process in
constructing the wing ribs. Position the CF51 WINDSHIELD TOP RIB
centered between the but ribs and parallel to them.

Trim the ends so it butts up against the CF49 and CF50 angles and
the tubes the angles are attached to. Ensure that the top surface
curve matches the but rub curve before you trim the ends. The

top rib can be fastened by using some small aluminmum angles

1/2" wide with 3/4" legs and riveting. Place a thin adhesive
backed foam weather strip to the top surface of the CF49 angle
and the top rib.

STEP 8: Peel back the protective covering [rom both sides and the
back of the Lexan where it will make contact with the butt ribs
and rear windshield angle. You neced to be able to see through 1t
to know where to drill. When you are certain that it 1s

positioned corractly (square at the back edge and 174" aft of

the CF52 spacer), layout drill and cleco # 30 zalonyg the butt rios
using a 2" spacing 1/4" in from the capstrip inner <dge.

STEP 9: Drill through the windshield/skylight into the noles
drilled into the CF52 spacer and CF5¢ angla. Cleco as you dgo.

Step 10: Make sure the top engine cowling is removed. Push the
Lexan down over the windshielid area, clamping carefully at the
sides to avoid scratches. Re-~install the engine cowling. Release
the clamps, push the Lexan forward into the back adge of the
cowling. Clamp along the sides to the windshield tabs and door
posts with spring clamps and strips of wood to spresad the
pressure evenly. Trim and file crefully at the juncture of the
windshield and the front spar carry through tube to allow the
windshield to bend back and around properly. When you arec
satisfied of the fit up against the cowling and at the sides,
back drill # 30 through the fuselage windshield tabs into the
Lexan and cleco.

STEP 1ll: Mark the Lexan where it shouid be cut along the sides at
the top by the but rib edges. Leave apout 1/4" overhang outdoard
of the butt rib edges to provide a wing juncture gap seal. Better
to cut too wide than too narrow, especially at the door post
areas. Trim the sides to leave enough Lexan material to reach
1/4" past the point of touching the door tube post. The Laxan can
?e cut readily with a pair of large nand shears such as a Wiss ¥
9.
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as needed to clear the upper door Opening tuning. ;
STEP 13: Release the spring clamps and clecos. Install the CF43
brackets over the door post and tabs. Insert a scrap piece of
Lexan in place of the edge of the windshield Lexan to act as a
spacer while you drill through the tabs and through the tne CF48
bracket. FIG 46

TQ\" e N

CF48

Blind
Aluminum Rivets

Windshield/Door Post
Windshield

Windshield Mounting Tabs

WINDSHIELD MOUNTING
FIG 46

STEP 1l4: Remove the scrap Lexan, r2install the windsnield against
the door posts, cleco through the CF48 brackets, Lexan and tabs.
Ensure that the parts fit well and the hole line up. Run a drill
through the holes again if necessary.

DO NOT RIVET THESE PARTS UNTIL THE ALUMINUM PARTS HAVE BEEN
PROPERLY DE-BURRED, SANDED, PRIMED AND PAINTED OR VARNISHED.

IF YOU HAVE ACCESS TO A SHEET METAL SHEAR, YOU COULD SHEAR THE
STRAIGHT EDGES AT THE BUTT RIBS TO GET A NICE STRAIGHT LOOKING
EDGE. AFTER YOU ARE FINISHED INSTALLING THE WINDSHIELD/SKYLIGHT
WITH THE RIVETS. USE A HAIR BLOW DRIER OR HOT AIR GUN TO WARM THE
SEVERE BEND AREAS AT THE FRON SPAR CARRY THROUGH TO RELIEVE SOME
OF THE INTERNAL STRESS CREATED BY TIGHT BENDS. THIS WILL PREVENT
CRACKING IN THAT AREA. ‘

Do~ 4100
)




WINDSHIELD/SKYLIGHT

PHO 22

WINDSHIELD BRACKET SIDE

PHO 23
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STEP 15: Clamp the FL28 and FL29 DOOR FRAME WELDMENTS in the
openings with about 1/4" spacing between the door frame and
fuselage tubing. Use strips of 1/4" plywood clamped to the
fuselage across the corners of the door openings to establisn an
outside edge for the door frames to reference from. You will nave
to spring the frames slightly to make them take the exact shape
and contour of the door openings.

STEP 16: When the door frames are positioned to your
satisfaction, drill a # 30 hole through the ddor frame at a 45
degree angle down right next to and exactly parallel to the door
hinge tabs welded to the fuselage. Drill both the front and rear
holes at the same angle and both holes aft of the welded tabs.
Be extremely careful to drill parallel to the tab and not
perpendicular to the door frame or the AN42-1Ja eye Dolts will
not function properly as hinges. Before drilling it mignt »he a
good idea to bolt the eye bolts on the tabs with the all-4 bolts
to better visualize wnat you are trying to accomplisn. ahen you

woF

have drilled the # 30 hole and you are satisfied with its angie,
drill it out to 3/16". Install the eys bolts and cneck tne nilage
action.

Fuselage Door Frame Tubing

Door Hinge Tab

AN42-10A Eye Bolt

Door Frame

N AN365-1032 Nut

DOOR HINGE DETAILS

FIG 47
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STEP 17: Fabricate the CFl0 and CFll DOOR LATCH PINS per FIG 48.
Be sure to build a right and a left. Visualize the pin before
building it. Realize it must be angled from top to bottom to
match the angle of the door post and that it must be angled
outside to inside to work properly when the door is shut.

Orill #21 (.159") X
Tap 10-32 _

DOOR LATCH CONSTRUCTION

FIG 48

STEP 18: If you have not already done so fabricate tne CFO8 gnd
CF@d9 DOOR LATCH HOUSINGS and ensure that the five $§ 30 mounting
holes are drilled.

STEP 19: Position the appropriate right or left door latch
housing against the inside of the installed door frame so that
the door latch pin will center itself on the striker plate welded
to the door post. This will be approximately 11 " up from the
bottom corner of the door to the bottom edge of the housing.

STEP 28: The door latch housing will also have to o=z

positioned so that the top row of rivet holes £fall directly over
the center of the door cross brace tube. Back drill the housing
rivet holes into 'the door frame tubes and claco.

STEP 21: Make sure tha% the door frame cross bracz tubs is bowed
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STEP 22: Fabricate four door knobs of your own design to screw
into the 18-32 drilled and tapped hole ia the latch pin. The
inside ones must be fairly short to clear the fuel tank sides.
Install the CF33 SPRING, DOOR LATCH and the latch into the
housing. The door knobs will have to pbe iastalled to nhold them in
place.

DOOR WINDOW INSTALLATION

STEP 23: Position the CF45 WINDOW, DOORS against the outside of
the doors. Trim to extand over the cowling by L/4" and to

extend to at least the center of the fusaelage door I[rame

opening tubes at the other edges. Drill and cleco in place usiag
2" spacing. Use a 4 34 drili and upon f£inal inspection, aiter
painting the door frame, install with 1/8 x 1/8 rivets on 2"
spacing.

TURTLEDECK [NSTALLATION
STEP 24: Layout and cut out the CF37, CF33, Cr39, and Cri4o

TURTTLEDECK components as per drawing RAV4J. Brake the angles
as show on the drawing. Layout and cut ouc tne TEF36 WINDOWS.

STEP 25: Layout and cut out the noles for che rear Wwindows in
the CF37 and CF38 TURTLEDECK HALFS per FIG 49. This can be
accomplished by drilling a sStarter hole weil iaside of the lines

si
wWwith a hole saw and trimming to approximatai,; 1/2" inside of the
line with sheet metal snips. The sheet metal snips will leave a

rough and distorted edge. Finish the cut tos ta=z liane with nand
nibblers so that the adge of the skin wiil li= Elat and Lloox
professional. Leave approximately 1/2 " radius in the corners.

STEP 26: Position the two nalves bottomside up on a flat surface
you can drill into, such as a picce of smooth particle board.
Space the halves approximately 1/16" apart. Position tne CFL3
HINGE along this joint flat side down. Mark for lengta,
approximately 1/4" snorter that the turtledeck iength, remove
the hardened steel pin and cut. Re-assemble the niange and mark
for 2" rivet spacing. Reposition on the turtledeck nalves and
drill # 30 clecoing as you go.

STEP 27: Position the CF46 WINDOWS and the CF4l through CF44
TUORTLEDECK STIFFENING ANGLES on the turtle deck halfs as per FIG
49. Carefully drill through the angles, Lexan, and turtle deck
halfs and cleco. Use a scrap piece of Lexan as a spacer for the
CF41l and CF43 angles outboard of the windows. Remove the
protective paper from the edges of the Laxan wnhich would contact

the aluminum parts and install 1/8 x1/8 pop rivets with the neads
on the outside of the parts.

STEP 28: Install the CF29 and CF48 TURTLEDECK SIDES as shown in
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and cover the gap between the juncture of the wing and turtle
deck. Use 1/8 x 1/8 alum. pop rivets.

STEP 29: Place the assembled turtledeck unit in place on the
aircraft with its front edge in the slot created between the CF50
angle and skylight Lexan. You will have to trim the sides under
the CF39 and CF40 sides back slightly to allow for this insertion
and provide clearance for the rear spar carry through. It will
also be necessary to cut a curved slot further back on these
sides to provide clearance for the WG09 and WGl0 FLAPERON CONTROL
HORNS. Mark and cut this slot carefully to povide a fairly close

fit around the control horn when the turtledeck is in place. See
FIG 49. ¢

STEP 30: Back drill 1/8" through the camlock taws and through tnhe

turtledeck parts when you are satisfied of their location.
Cleco. '

Note: If you have access to aircraft sneet metal equipment such
as a dimpler and rivet gun you can install flusn 3/32 or 1/8
driven rivets in the turtledeck for a morz professional 1onok.
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STEP 31: Camlock receptacles must be installed on the fuselage 1in
eleven places for the cowling and seven places for the
turtledeck. In addition you will install twelve camlock
receptacles behind the flanges of the lower cowling. Start by
clamping a 212-12N camlock receptacle on the outside of the tab
or flange, centering exactly over the # 38 hole drilled
previously. Drill a # 40 hole through the tab or flange, guided
by the hole either side of the receptacle. Cleco. Drill the other
side. Remove the clecos and receptacles. Drill out the center
hole of the the three to 7/16". It is a good idea to deburr the
center hole deep enough to create a chamfered edge right down to
the camlock to provide a smooth tapered hole to guide the camlock
stud into. Also dress the hole to avoid a lip or edge that might
snag the small cross pin of the cam lock upon removal.

STEP 32: Countersink the outside surface of the tab or flange at
the two # 40 rivet holes at each camlock location by using a
small single flute 120 degree countersink tool. You may use a 1l/4
" drill for this if you are careful. Countersink in only deep
enough to ensure that the AN426-3-4 or -6 driven rivet heads are
flush with the surface of the flange or tab.

STEP 33: Cleco one side of ecach camlock receptacle to the back
side of each tab or flange location except the two locations
directly below the FLAPERON CONTROL HORHNS. These will be
installed in conjunction with the CF@l BEALRING. Insert an
AN426-3-4 rivet through the tab and camlock r=ceptacle. Hold a
flat sided steel bar of approximately one pound in weight against
the rivet protroding through and tap the flat head c¢f the rivet
with a series of light blows with a small ballpeen hammer until
the end deforms to appproximately 158% of original widch. If you
have access to a rivet gun use it instead of the hammer. Remove
the cleco from the other hole and instaill a rivet. Install a
rivet in both sides of all camlock receptacles. Use great care in
installing the rivets in the fiberglass cowling. You may =2ven
want to use a large pair of vise grips to sgueeze the rivets
instaed of using the hammer or bucking bar.

STEP 34: Drill tne # 30 camlock holes in the turcttiedeck and
upper cowling to 1/4". Install the turtledeck and cowling in
their respective positions on the airplane and iansert the 2600-2w
winged camlock studs into the holes in the turtledeck and the
philips head camlock studs in the cowling sides and split line.
The single 26S58-4 camlock stud goes in the cowling top camlock
location near the gas tank cap. You will have to compress the
camlock stud slightly with your fingers and angl:z the cross pin
into the hole to install it. When you have all of thz cam locks
in place, push in and turn 1/4 turn clockwise to lock. Check for
correct alignment and position oif parts. Do not install the
2600-LW washers on the back side of zach camlock stud locking the
stud into the part until the parts are painted.
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TURTLEDECK FABRICATION

FIG 49
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STEP 35: Cleco the forward end of a camlock to the previous
drilled camXock tab directly under the FLAPERON CONTROL HORN.
Install an AN426-3-4 rivet in the aft lug of the camlock as
instructed in step 33. Cut out and drill the CF@Ll BEARING

halves per FIG 56. A bandsaw and a small half round file will cut
this material nicely. Extend the wings to the flying position and
pin in place. Position the lower part of che CF@l against the
back side of the fuselage mounting tab and directly under the
FLAPERON CONTROL HORN. Drill # 3@ through the forward end of the
CFOl guided by the hole in the forward tab. Cleco. FIG 51 Drilil 3
49 through the rear of the CF@l guided by the forward camlock
rivet hole. Install a 1/8 x 3/8 pop aluminum rivet in the forward
camlock rivet hole and an AN426-3-6 througnh the camlock, camlock
tab and bearing. Repeat the procedure on the other 3ide.

/ I}
—
//'O O
/ I3
Drill #30 /ﬁ
(4 places)
AN

313R.

BEARING, FLAPERON CONTROL HORN

FIG SU
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BEARING, FLAPERON CONTROL HORN, MOUNTIHNG DETAILS

=)
[l

STEP 36: Install the turtledeck back on the aircz
upper half of the CF@1l BEARING on top of the FLaA
HORN and against the TURTLEDECK side. When posit
per FIG 51, drill the four holes through the bea
the turtledeck sides, clecoing as you drill. Rep
on the other side. Remove the clecos, place the
inside of the turtledeck side and rivet with 1/8 x
pop rivets.
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HORIZONTAL TAIL INTERCOASTAL INSTALLATION

STEP 37: Fabricate the twelve CF25 ELEVATOR AND STABILIZER
INTERCOASTALS to fit the loactaions shown in FIG £3. Tne
intercoastals are designed to keep the hings lins tubes from
oowing and deforming when the fabric is shrunk on the surfaces.
Cut and fit each to its own position and ensure that each 1s 93U
degrees to the hinge line tube. Sand the edges smooth and
slightly round the corners. Glue in place with FLZ! ADHESIVE
after the tail group weldments have been paianted. 3eal tne
intercoastals as you did the ribs.
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\\————————-— CFL9 Stabilizer Intercostal

]

TAILPLANE INTERCOASTAL FABRICATION

FIG 52

[ntercostal Locations
Stabilizer

42::::;—- Intercostal Locations

Elevator

TAILPLANE INTERCOASTAL INSTALLATION

FIG 53
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STEP 38: You will have to use foam to build a mould for laying up
the fiberglass seat if you decide to build one yourself.

Make sure that there is clearance for the control tubes that must
pass under it.

NOTE: The instructions and dimensions given here may vary
depending on the shape of seat you are using.

STEP 39: Trim the rough edges of the CF27 SEAT to the mold edge
lines. File and sand the edges smooth. Ensure there is no resin
build up or lumps in the curled top and bottom edges. If there 1is
any build up that would hinder a good fit over the tubing file it
out with a small half round file.

STEP 40: Trim and file the curled edges where the material needs
to be removed to clear the connecting structure until the seat
will nest down on the seat front truss and the seat back bulkhead
uniformly.

STEP 41: Check when installing the seat that the control tubes
under it do not touch it when moved through their traval

STEP 42: If any of the tubes touch the sc¢at bottom bend them
slightly to provide clearance from the seat.

STEP 43: Layout and prepare to cut a slot in the center cidge of
~the seat for the seat belts to pass through. Measure pack from
the front edge of the seat 17 1/2". Drill a 5/16" hoiz at this

point in the center of the divider ridge and another 2z 3/&'
further back from it. Cut a slot between the twd 57lo" wide.
Sand the edges smooth to prevent abrading of the seat pelcts.

STEP 44: Layout 2" screw spacing on the front and rsar <dges of
the seat 3/16" from the edges. Drill %40 througn tne fiberga:iss
and the tubing, clecoing as you drill. Remove the seat.

Deburr the holes in both the fiberglass and tubing.

STEP 45: This step is optional. Wet sand the seat with #3200 3r:it
and spray a coat of paint on the seat side to give the cabin more
of a finished look.

STEP 46: Insert the two CF28 SHOULDER HARNESS scat belt ends
through the slot cut in the seat and bolt one to each mounting

lug that was previously drilled with AN4-5A bolts and AN365-428
nuts.

STEP 47: Bolt the two inner shoulder harness ends to the center
mounting lug previously drilled and bolt the two outer shoulider
harness ends to the outer mounting lugs.

STEP 48: Re-install the seat and attach it to th=: tubing witn the
4R x 1/4" screws.
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SEAT AND SHOULDER HARNESS

PHO 24

WINDSHIELD-FRONT SPAR FAIRINGS

STEP 49: Cut a piece of thin, hard cardbouard to the approximata
shape of the fairing depicted in FIG 54.

STEP 5@: With the wings in the extended for Elight position,
position the cardboard around the front spar (with a 3/4" overlap
for riveting) and against the windshield. Trim where neceded to
obtain a close fit against the windshield. Do both sides.

Step 51: Trace the cardboard templates onto the CFLl7 .
WINDSHIELD/SPAR FAIRING material. Cut slightly undersize and file
or sand to a perfect fit against the windshield.

STEP 52: Layout drill spacing on the CFl7 fairing as shown in FIG
54. Drill # 4¢. Hold in place on the spars and drill # 4@ through
the CFl17 and into the spar. Rivet with 3/32 x 1/8 pop aluminum
rivets. If you have access to aircraft sheet metal riveting
equipment, you can countersink the spar rivet hole, dimple the
fairing holes and install flush, driven rivets for the
professional look
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WINDSHIELD/SPAR FAIRING TEMPLATE

FIG 54
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INSTRUMENT PANEL INSTALLATION

STEP S1: Cut the outer edges of the CFl9 INSTRUMENT PANEL to the
shape and size shown in drawing FOX29. Measure the distances
between the centers of the instrument panel mounting nuts embeded
in the face of the FUEL TANK . Correlate those measurements witn
the four l00PM-6 SHOCK MOUNT locations shown at the ends'of the
instrument panel in the drawing. Drill the small, centering
starter holes of the shock mount locations in the instrument
panel to match exactly with those of the FUEL TANK auts. Use a
hole saw to cut these to 1" diameter

STEP 52: Install the four l@@PM-6 SHOCK MOUNTS on the FUEL TANK
side of the instrument panel using the aN526-632RS screws and the

AN364~632A nuts. Mount the instrument panel on the tank using
ANS26-832R18 screws.

STEP 53: With the instrument panel in place position the boctom
stiffener (Item % 3 on the drawing) along the bottom edge of the
instrument panel so that it clears the botton inside edge of the
instrument opening in the tank. Clamp in position and

drill through the panel and stiffener with a $ 48 drill ag 3"
spacing. Cleco.

STEP 54: Cut small "V"s in the one edge of the top stiffener
approximately every 1 1/2" to enable the piece to be curved
enough to match the top edge of the instrument panel. Clamp,
drill and cleco. FIG 55

STEP 55: Remove the stiffeners and deburr. Countersink the holes
on the cockpit side of the instrument panel just deep enough to
allow the AN426-3-4 flush rivets to seat in place and remain
flush with the panel. Cleco the stiffeners back in place and
remove them one at a time as you rivet. Place the panel rivet
head side down against a piece of smooth steel positioned between
the ends of the other clecos, and form the nead of the rivet with
a small hammer or rivet gun. Be sure the stiffener is tight

against the instrument panel before driving the rivet. Install
the balance of the rivets.

STEP 56: Lay out your instrument panel using the drawing as a
guide. The airspeed indicator should be on the upper left with
the CHT just below it. A fly cutter turning slow works well to
cut the holes. Cut the slot for the altimeter knob with small
round and half round files.
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STEP 57: Prepare the CF29, CF38, and CF31 FUSELAGE STRINGERS for
attachment to the fuselage by sanding them smooth with 160 grit
paper . The purpose of the stringers is to hold the fabric away
from the underlying fuselage tubes preventing wear and chafing.
Start by positioning them in the desired location with small
spring clamps. The front end of the CF29 stringers should start
at the outer edge of the fuselage cluster on either end of the
seat back support tube or just below it. The stringers should be
roughly parallel to the horizontal datum.

STEP 58: Position and clamp the CF31 bottom stringer down the
center of the belly of the fuselage starting at the bottom edge
of the aft cabin cross member tube (the lower center seat belt
attach points are welded to this 3/4"™ tube). Notch out the back
of all four stringers to allow their outside edges to be flush
with the outside of the tubing when glued and tied in place.

STEP 59: Position and clamp the top stringer from the center of
the fuselage behind the turtle deck to bottom of the vertical
fin. ‘

’
STEP 6@: Drill a 1/16" hole through the stringers directly
outside of each tubing location along the stringers. These holes
allow the stringers to be tied in place with safety Wwire without
having the wire wrap over the outside edge of tne stringers.
The aft end of the stringers should end approximatesly 8" forward
of the rudder post. Drill a small hole through eacn stringer
about 1/2" fron the ends.

STEP 61: When the stringers are fitted and positioned praperly
place a small amount of FL@Ll ADHESIVE under the stringer at =2a
tubing location. Tie the stringer in place with safecty wire. D
this only after the fuselage weldment nas been paintad.

1
ol

c
V]

STEP 62: After the fuselage stringers have been glued and tiad in
place, tie the aft ends together drawing them in slightliy toward
each other to cause them to pull in away from the fabric. You may
terminate the stringers at a tube and taper them in instead of
the above procedure.

STEP 63: Seal the stringers with several coats of epoxy varnish
as you did the wing ribs.

Page 122




RIGGING

NOTE: YOU WILL HAVE TO CHECK THE RIGGING AGAIN BEFORE THE FIRST
FLIGHT BUT IT IS EASIER TO DO IT NOW WITH NO FABRIC TO RESTRICT
ACCESS TO THE ADJUSTMENT POINTS.

STEP 64: Start by leveling the fuselage for-aft and left-right as
described previously. Place a level under the outer ends of ctne
spars just inboard of the end of the wing. Hold a ruler up to

the rear spar and note the distance between the top of the level
(when perfectly level) and the underside of the rear spar.

Adjust so that both wings are exactly the same by threading the
rod ends in or out. At least 1.25 times the diameter of the
threads must be inside the rod end. The distance between the dolt
centers from the wing to the fuseiage along the resar tube of the
wing strut should be 94 1/2 ", Ensure that there are washers

on each side of the rod ends to act as spacers and that the
AN316-5 check nut is tightened against the rod end aiter finai
positioning.

STEP 65: Clamp the control sticks so they are perfectly vertical
in respect to the aileron funtion.

STEP 66: Ensure that there is a AN315-3 check nut on the FL45 rod
end coming out of the left side of the control column assembly.

Ensure there is a check nut on all threaded ends of all control
tubes.

STEP 67: Level the MIXER BELLCRANK and clamp in place to keep it
level. Install the FL25 VERTICAL CONTROL TUBE and associated rod
ends to ensure that the MIXER BELLCRANK remains lavel when the
sticks are centered vertically. Also adjust so that you have at
least 1.25 times the diameter of the threads of a threaded rod
inside of all rod ends to ensure maximum thread engagement.

NOTE: Some rod ends have a witness hole in the threaded end.
When adjusting the rod ends on any of the push-pull tubes, take
care to note the thread position through the witness hole for
each end of the rod. Always make sure that the threads enter the

rod end at least to the witness hole to ensure minimum
engagement.

STEP 68: With the FLAPERON CONTROL HORNS bolted to the upper
universal joints, position and clamp the flaperoan as shown in FIG
56. This positioning takes place just outboard of the wing strut
attach brackets because of the twist of the wings.
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FLAPERON RIGGING
FIG 56
STEP 69: Adjust the flap control tube rod =nds and the flap

_ 3 and
down (flaps up) with the flaperons positioned as in FIG
Tne tops of the BELLCRANKS, FLAPERON INDIVIDUAL shouid oe

approxlmately parallel to the mixer besilcrank.

£la
links to ensure that the flap handle is all the way forwar
56

STEP 70: Slowly swWing one wing back toward the fuselage. As 1t
swings back, the trailing edge of the flaperon should rotate up
to 90 degrees as it reaches the vertical fin. Swing the other
wing. Check the flapreon action. If it does not guite rotate 99
degrees, try it after pulling up the flap handls very sliigntly.

NOTE: BE VERY CAREFUL WHENEVER FOLDING THE WINGS THAT THE CONTROL
STICK IS CENTERED AND THAT THE FLAP HANDLE IS IN & POSITION THAT
WILL CAUSE THE FLAPERON TO ROTATE PRPOERLY. IF THE STICK IS NOT
CENTERED YOU COULD JAM THE INBOARD END OF THE FLAPERON AGAINST
THE FUSELAGE SIDE AND DAMAGE IT.

STEP 71: Adjust the rod ends on the elevator push-pull tubes to
give 35 degrees up elevator as measured througn th=z tube center
lines and in relation to the horizontal datum whan the stick 1is
pulled back to the seat. Ensure eqgual and sufficent threads on
cach end of each tube and that check nuts are instziied and
tightened.
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STEP 72: Adjust the rudder cables and stops to oermic 39 degrees
of rudder travel in each direction when the pedal is fully
depressed and the rudder horn against the stop. You may have to
grind the stop slightly.

FABRIC COVERING

NOTE: This section will give the more important details and steps
but makes no attempt to cover each little operation.
Do read the references on fabric covering before starting.

STEP 73: Carefully inspect the aircraft making sure that alil
camlocks are in, sharp edges deburred, and all hard to reacn
components are installed. Install the pitot tube line

from the pitot tube through the wing and out the root rib oy the
rear spar root. Glue in place whers it goes through the rios.

STEP 74: Remove the landing gear, wings, engine, and tail
surfaces. Ensure that all steel tubing is paiated. Take car=

to clean up your work area because 1f you get fabric dirty Jlue
and dope will not adhere.

STEP 75: Cover and finish all surfaces using the Stics process.

Cover by gluing the fabric with Stits Poly-Tack.
Shrink fabric tight with neat.

Apply Poly-Brush with a brush.

Apply finishing tapes using Poly-Brush.

Install drain grommets and inspection rings.
Apply Poly-Spray silver coating.

Apply Poly-Tone pigmented colour.

We recommend using the CFl6 FABRIC on the belly of the airplane
because it is less subject to damage and abrasion. If you wish to
use a lighter fabric it will save some weight. s

When cutting fabric you will want to cut enough to go over the
area you are working on with a few inches to spare.

You will have to cut holes on the fabric to go around objects
such as the rudder horn and then glue a patch around the cut away
area to reinforce it. When gluing patches be very careful not to
get glue anywhere beyound the edges of the patch as it will show
up as an imperfection in the finish colour coat.

The best process for glueing the fabric in place is to pour some
Poly-Tack into a tinfoil cup and use a 1/2" wide brush to apply
it. You can remove the fabric from the surface to be covered

and glue the contact points letting the glue dry. Reposition the
fabric being careful to get it smooth with as f[ew wrinkles as
posible. Glue by using your brush to paint acetone through the

£29,e1?’-'x




not paint glue on top of the fabric. For the heavy fabric that
goes on the belly you will have to glue as you go. It is not
readily installed by painting acetone through the fabric to
soften dry glue.

When shrinking fabric with the clothes iron do it in two steps
shrinking each side of a surface a little and then doing the
other side this will prevent distortion. You can usz the iron to
soften glue lumps and shrink out wrinkles.,

Never glue finishing tape in place. Use the Poly-Brush for this
process. Tape that goes around edges such as the top of the fin
may have to have several narrow "V"s cut in it to oravent
wrinkles from forming as it is wrapped around. The 4 " tape is
for the leading edge of the wing, the 3" for the trailing edge,
and the 2" used all other places.

Puting fabric around the landing gear weldment outboard tubes
gives the airplane a finished look.

No stiching is required for fastening the fabric on this
aircraft.
]

. WING END COVERING

PHO 26
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REFRAME

COVERED AI

PHO 27
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SECTION 7

SUFFL TERS

ATRCEAFT SFREUTE £ SPECIALTY 0. GEMERAL MATERTAL
F.0O. RBOX 424 AND ATRCRAFT
FULLERTOM, A, FARETS

U.S. A ORDER CATALOG
F2E5E : CA MLST?

(714) B70-7551

ROD ENDS MECHANICAL L TD. FOD END BEARINGS
F.0.BOX 254

ETORICOKE, ONTARTO

CANADA M3IT 4V3

(41&8) 6&29-1438

ELDON MCDANIEL FIBERGLASE FARTS
F.0. BOX 51 SEAT
MERRIMAD, WI, USa : COWL ITNGE
2535E1 FUEL TaNE
WING TIFS
(GO 43953-2654 _ 2.5 065 ALUM. TURING

CALLIFORMIA FOWER SYSTEMS UL TRalL TEHT % ATRCRAFT PapTs
7EHO0O1T93TH. AVENUE  #4 ORDER TaTAaLQEm (A MUETH
SAN LEAMDRED, 1Za. S457R

(415 257-2403
(41led F56-3050

GRASS ROOTS AVIATION Fall MATERLAILLS
42 ADELAIDE aAVE. WEST

O0SHAWS, ONTARID

CANADA

L1t 68z

CH1E) 728-329930

G, €. 2. SYSTEMS THTERMATIONMAL FROFELLERS
S01 KAL LAFE ROAD ’

VERNON, EB.C.

CANADA T

VIT £t
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D gLy Lo

48 TANGLEWOOD TEFRE.
ERANTFORD, ONT.
CANADA

NZR 3RS

(313 733-53231

LEAVENS AVIATION INLC.
28535 DERRY ROAD EAST
MISSISEAULA, ONTARIN
CANADA
L4T 141

(3161 €78-1234

THE AERO MART INC.

3673 DUNDAS STREET WFST
TORONTO, ONTARIO

ZANADA

MES ZT3

(416) 763-3423
33

SAND SIZORCHEF:

L6343 RUETHER AVE. UNIT ¥
CANYON ZOUNTRY,

CA. 3135

1-805~284-2122

B % F AIRCRAFT SUFFLY [N,
E141 WEST 3I5TH. S

0AE. LAWN, ILLINOIS USA
E0453

(312) 42D-3200, 9427-200

ALEXANDEE AIRCRAFT COMFANY LTD.

F.0. BOX 303
SRIFFIN, EA, USA

S0E24~-2323

C404) Z28-3815
(404) Z223-23323 FAX
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COMFOMENMTS .

GENERAL MATERIAL AND
AIRCEAFT FARTS
FI.YWOOD

STITE AIRCRAFT COATINGS
ROOES

2 TIRES ZOX7XE 1.8,
BUFFED

2 RIMS ALL 8X7
FEIMFORCED (STATE BOLT
FATTERN REQUIRED)

2 THRECME VALVE STEMS

AIREFEAME MATERIALS,
INSTRUMENTS AND
HAREDWEAR

OFDER CATALOG (A MUST)

COMPLETE AIRIEAFT FARTSE

HAFDWEAR
FABRIZ FINISHES
FAINT

ORDER CATALOGE 6 MUST)




BUILDER

NAME :

REQUEST FOR DESIGN CHANGE

STREET:

CITY:

COUNTRY:

CODE:

PHONE:

MANUAL NUMBER

ISSUE DATE

DESIGN CHANGE

SECTION AFFECTED

HARDWARE

COVER AND FINISH
ENGINE

FUSELAGE

LANDING GEAR
WING

APPROVED

MATERIAL SUBSTITUTION

LIST PART NUMBERS AFFECTED

NOT APPROVED
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RAVEN WEIGHT AND BALANCE

THE WEIGHT AND BALANCE COMPUTATIONS FOR AN AIRCRAFT ARE NOT
DIFFICULT TO DO. YOU MUST KNOW AND UNDERSTAND HOW TO DETERMINE IF
AN AIRCRAFT IS IS SAFE FOR FLIGHT WITH A GIVEN LOAD WEIGHT AND
POSITIONING.

THE FOLLOWING DEFINITIONS AND EXPLANATIONS SHOULD BE REVIEWED TO
CLARIFY THE WEIGHT AND BALANCE CONCEPTS.

C OF G (CENTRE OF GRAVITY)

THE CENTRE OF GRAVITY IS A POINT AT WHICH If THE AIRCRAFT WERE
SUSPENDED IT WOULD HAVE NO TENDENCY TO ROTATE NOSE UP OR NOSE
DOWN. THE WEIGHT OF AN AIRCRAFT CAN BE ASSUMED TO BE CONCENTRATED
AT ITS C OF G.

G OF G RANGE

THE ALLOWABLE VARIATION IN THE LOCATION OF THE C OF G, WITH THE
AIRCRAFT READY FOR FLIGHT, THAT WILL NOT MAKE THE AIRCRAFT
UNSTABLE OR UNSAFE TO FLY. XEEP IN MIND AS FUEL BURNS IN FLIGHT
THE C OF G CAN CHANGE AND MUST STILL REMAIN WITHIN THE ALLOWABLE
VARIATION. IT IS WISE TO DO A SECOND CALCULATION WITH LOW FUEL.

EXTREME FORWARD AND AFT C OF G CONDITIONS

THE MOST FORWARD AND REARWARD C OF G POSITIONS FOR SAFE FLIGHT.

WEIGHING POINT

THE POINTS AT WHICH THE AIRPLANE IS SUPORTED AT THE TIME OF
WEIGHING. FOR MOST AIRCRAFT IT IS THE WHEELS.

MAXIMUOM GROSS WEIGHT

THE MAXIMUM WEIGHT OF THE AIRCRAFT AND ITS CONTENTS AUTHORIZED
FOR TAKEOFF DETERMINED BY THE DESIGN LIMITS. THE FOX IS 960 lb.

AIRCRAFT EMPTY WEIGHT

THE EMPTY WEIGHT OF AN AIRCRAFT INCLUDES ALL OPERATING EQUIPMENT
THAT IS FIXED ON THE AIRCRAFT AND NORMALLY CARRIED FOR FLIGHT.
USABLE FUEL AND OIL ARE NOT INCLUDED.

USEFUL LOAD

THIS IS THE EMPTY WEIGHT SUBTRACTED FROM THE GROSS WELGHT.
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WITH THE AIRCRAFT IN A LEVEL FLIGHT ATTITUDE, THIS IS AN
IMAGINARY VERTICAL LINE FROM WHICH ALL HORIZONTAL MEASUREMENTS
ARE TAKEN FOR BALANCE PURPOSES.

MOMENT ARM

THE HORIZONTAL DISTANCE, IN INCHES, FROM THE DATUM TO THE CENTRE
OF GRAVITY OF AN ITEM. THAT ITEM MAY BE THE ENTIRE AIRPLANE OR
ANY THING LOADED IN OR FIXED TO THE AIRPLANE. A PLUS (+) MOMENT
ARM INDICATES THAT THE ITEM IS LOACATED TO THE REAR OF THE

DATUM AND A NEGATIVE (-) INDICATES THAT THAT ITEM IS LOCATED
FORWARD OF THE DATUM.

MOMENT

A WEIGHT MULTIPLIED BY ITS MOMENT ARM.

MAC (MEAN AERODYNAMIC CORD)
THE AVERAGE CORD OF THE WING. FOR WEIGHT AND BALANCE PURPOSES IT

IS USED TO LOCATE THE C OF G RANGE. IT IS CALCULTED BY DIVIDING
THE WING AREA BY THE WING SPAN.

TARE

THE WEIGHT OF EQUIPMENT SUCH AS CHOCKS THAT IS USED ON THE SCALES
IN WEIGHING THE AIRPLANE BUT THAT IS NOT PART OF THE AIRPLANE.

TARE MUST BE SUBTRACTED FROM THE SCALE READINGS TO GET THE ACTUAL
AIRPLANE WEIGHT.

PROCEEDURES FOR WEIGHING

- WEIGH INSIDE A CLOSED BUILDING TO AVOID ERRORS CAUSED BY WIND
- LEVEL THE AIRCAFT LATERALLY AND LONGITUDINALLY

- USE ONLY ACCURATE CERTIFIED SCALES

- FUEL AND OIL SHOULD BE DRAINED

- ALL NORMALLY REQUIRED EQUIPMENT SHOULD BE INSTALLED

- RECORD THE WEIGHT OF THE TARE FOR EACH SCALE

- SCALES MUST HAVE ENOUGH CAPACITY TO WEIGH THE AIRCRAFT

- RECORD THE DATE AND DATA ABOUT SCALES USED
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WHEEL AIRCRAFT. YOU WILL HAVE TO DO YOUR OWN MEASURING,
WEIGHING, AND CALCULATIONS. THERE CAN BE VARIATIONS DEPENDING
THE WHEELS AND LANDING GEAR THE BUILDER ELECTS TO USE.

THE DATUM OF THE RAVEN IS THE LEADING EDGE OF THE WING.

LEVEL THE UNDERSIDE OF THE CABIN AS DONE PREVIOUSLY.
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EQUIPMENT LIST RAVEN
REGISTRATION C-

ITEM - ‘WEIGHT STATION MOMENT

RAVEN AIRCRAFT
(standard equipment to meet

Canadian requirements)
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WEIGHT LIMITATION (WING LOADING)
RAVEN C-

CALAULATIONS FOR TRANSPORT CANADA

WING AREA CONFORMS TO CURRENT PRODUCTION DESIGN OF
E & M AERO PRODUCTS INC.

THE FLAPERONS OF THE FOX DO NOT MEET THE CRITERION FOR FLAPS

SO CALCULATIONS FOR AN AIRCRAFT WITHOUT FLAPS WAS DONE.

MAXIMUM WEIGHT ALLOWED = 13.3 X S§2
(where S2 is the gross wing area in square feet)

13.3 X ( 51/12 X 3@)
13.3 X 127.5
1695.75 1b

wnu

HOWEVER THE NON APPROVED ENGINED AIRCRAFT MAXIMUM WEIGHT ALLOWED
IS 1545 1lb SO THIS WOULD BE THE LIMIT FOR THE MAXIMUM WEIGHT.

THE RAVEN IS PRESENTLY LICENSED FOR A MAXIMUM TAKE OF WEIGHT OF
850 1b WHICH IS WELL BELOW THE FIGURE ABOVE.

THEREFORE THE WING LOADING COMPLIES WITH AMATEUR BUILT
REQUIREMENTS. V




RAVEN INSPECTION FORM EM@1
REGISTRATION C- INSPECTION NUMBER ' YEAR
I hereby certify that I have completed the nearest eguivalent to
a hour inspection and that the aircraft described above

is servicable. Log book entries have been made.

Date Signed Licence number

O to be prefotmed at 5@ hours
X to be performed at 100 hours

Circle ! See ! ! ! Mech.

Insp. ! Note ! ! ' ! Initial
! ! ! ENGINE !
0 X ! ! El1 ! Clean and oil air filters !
0 X ! 3 ! B2 ! Cooling system fan and belt !
0 X 13 ! E3 ! Engine timing and points !
X ! ! E4 ! Engine head nuts !
0 X ! ! E5 ! Decarbonize if required !
0 X ! ! E6 ! Rewind starter and cord !
0 X ! ! E7 ! Replace spark plugs !
o X 1 ! EB ! Carburetors- mixture, position, !
! ! ! hoses, overflow !
0 X ! ! ES ! Throttle control !
0 X ! ! E18 | Choke control !
0 X ! ! EL1 ! Engine mounts and bushings !
0 X ! ! BE12 ! Ignition wiring !
0 X ! ! E13 i Kill switch function and wiring !
0 X i ! E14 ! Intake and exhaust !
0 X ! ! E15 | Firewall and engine cowlings !
0 X ! ! E16 ! Engine instruments !
X ! 8 ! E17 ! Fuel pump !
1 1 I |
! ! ! REDUCTION DRIVE !
0 X v 7 ! R1 ! Belt condition and tension !
0 X ! ! R2 ! Pully alignment !
0 X ! ! R3 ! Belt clearance !
0 X ! ! R4 ! Castings and pulleys !
0 X ! ! RS ! Bolts and nuts !
1 1 1 1
! ! ! PROPELLOR !
0 X ! ! Pl ! Blades !
oX ! ! P2 ! Hub !
0 X ! ! P3 ! Plate on face !
0 X 11 I P4 ! Bolts and lock wires !
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LANDING GEAR

Bungee cords

Tires (mains and tail)

Wheel bearings (mains and tail)
Tail wheel leaf springs

Tail wheel stearing arms and
springs

Brake linings, brake cables
Toe brakes operational ‘check
Gear struts '
Attach bolts mains and tail
Lubricate tail wheel pivot

FUEL SYSTEM

Fuel shut off valve and placards

Fuel bowl
Hoses and tubing
Fuel cap and vent

Fuel tank attachment points/bolts

Fuel outlet screen in tank
Fuel filler neck

AIRFRAME

Aircraft exterior

Aircraft structure

Winshield, windows, and doors

Seat, seat belts and attachments

Floor

Cabin heating if installed

ELT test and battery date

Fire extinguisher

Lights or strobe if installed
Pitot

Instrument wiring plumming and
panel

Instruments and markings
Instrument panel markings
Magnetic compass compensation
Radio and antenna if installed

Turtle deck and flaperon bearings

CONTROL SYSTEMS

Control travels and stops

Skin and structure of control
surfaces

Hinges and locking pins

Rudder pedal assemblies and
linkages

Flaperon linkage

Elevator linkage

Control stick bearings/linkages
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Special inspections conplied.with this inspection. I Mech. .
! Initia

Additional work done during this inspection. !

1. Because this is a wooden propellor it may be necessary to
remove the lockwire, retorque the bolts and lockwire.

2. Interval will depend on Service conditions. First 1606 hours
then every 200 hours there after.

3. Engine must be removed to accomplish this work.
4. It is recommended to replace the rear spar bolt, fuselage
strut bolt and front spar pin every 1686 hours. A dye penetrant

test is required for all fuselage attach points for the wings

and wing struts each 50 hours, servicable certification
required.

5. Remember to check for the No C of A placard.
6. Every 12 months.
7. Review drive specifications for belt tension information.

Disassemble ‘the fuel pump and inspect the diaphragm. Replace
1f necessary. Also inspect the other componants of the pump.
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FLIGHT INFORMATION

TOP SPEED (sea level)
CRUISE SPEED (sea level)

RANGE (75% power, sea level
45 min rescerve)

Vne
Vso (full flap)

RATE OF CLIMB (sea level, std
conditions)

Vx

vy

" SERVICE CEILING

TAKE OFF ROLL

LANDING ROLL
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1 PERSON
80 mph

7¢ mph

166 miles
90 mpn

32 mph

1900 fpm
43 mph
38 mph
18000 ft
109 ft

200 ft

2 PEOPLE
77 mph

63 mph

15¢ miles
96 mph

35 aph

700 fpm
5S¢ mph
45 mph
11900 ft
275 ft

275 ft




Fire extinguisher
Shoulder belts
Passenger briefing
Controls free

STARTUP

Fuel selector on
Choke out

Switch on

Brakes on

CLEAR PROPELLOR
Start

Choke off

Fuel quantity
Retract flaps
Taxi/test brakes

PRE-TAKEOFF

Brakes on

Engine instruments
Flight instruments
Switch on

Fuel quantity

Fuel selector on
Shoulder belts
Doors closed
Controls free-

DOWNWIND

Engine instruments
Fuel selector on
Shoulder belts

SHUTDOWN

Switch off
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C. of G LIMITS . FORWARD 18.20" 20% MAC

AFT 14,28" 28% MAC
GROSS WEIGHT 85@1b.
LOADING DATA

ITEM STATION

PILOQT +15.1

PASSENGER +15.1

FUEL 12.6 1b ~13.54

FUEL 36.4 1b -11.23

fUEL 52.1 1lb -16.56

SAMPLE LOADING % 1

ITEM WEIGHT STATION MOMENT

AIRCRAFT 406.5 + 13.76 5593.44

PILOT 193.5 + 15.10@ 2921.85

PASSENGER 188.5 + 15.1¢0 2846.35

FUEL 12.0 - 13.54 - 162.438
' 869.5 11199.16

C of G=11199.16/80608.5 = 13.99

C of G % of MAC = 13.99/51 = 27.43

SAMPLE LOADING # 2

ITEM _ WEIGHT STATION MOMENT
AIRCRAFT 496.5 : + 13.76 5593.44
PILOT 100.0 15.10 1510.00
PASSENGER - ' g + 15.1@ @
FUEL 52.1 - 10.56 - 55@.18
' 558.6 6553.26

C of G = 6553.26/558.6 = 11.73

C of G % of M.A.C. = 11.73/51 = 23.048

Page 141




REFERENCE BOOKS

HOW TO INSTALL AND FINISH SYNTHETIC AIRCRAFT FABRICS; CHRISTY,
JOE; TAB BOOKS, BLUE RIDGE SUMMIT, P.A., U.S.A., 17214, 1979.

STITS POLY FIBER COVERING AND PAINTING MANUAL; STITS, RAY;
PROCEDURE MANUAL NO.l, REVISION 13, JANUARY 1983, THIRD EDITION.

SPORTPLANE CONSTRUCTION TECHNIQUES, BY TONY BINGELIS, 1986

" AIRCRAFT SPRUCE'S CATALOG

CALAFORNIA POWER SYSTEMS'S CATALOG
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WEIGHT REDUCTION INFORMATION

NOTE: YOU MAY WISH TO TAKE STEPS TO REDUCE THE EMPTY WEIGHT OF
YOUR AIRCRAFT AS MUCH AS POSSIBLE TO IMPROVE ITS PERFORMANCE
AND USEFUL LOAD. THE FOLLOWING MAY BE CONSIDERED:

The flap function of the FLAPERONS may be omit;ed. This will save
some actuation rods, hardware, etc.

The floor heel plates can be left off.
The brake system may be left off.

The use of lighter wheels on the mains and tail may be
considered.

The single carburetor installation will reduce weight with a
slight reduction in available horsepower.

The gear drive unit will provide less power loss than the belt
reduction system.

The wooden propeller can be replaced by a composite type.

The windows in the turtledeck can be eliminated.

RECREATIONAL SPECIALTIES LTD. DOES NOT ENDOSE CHANGES TO THE
BASIC PLANS BUT PROVIDES THIS INFORMATION TO REDUCE THE NUMBER OF
CUSTOMER QUESTIONS ABOUT POSSIBLE WAYS TO REDUCE THE EMPTY
WEIGHT OF THE AIRCRAFT. .
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CONTROL SURFACE DEFLECTIONS

NOTE: Level the airplane using the bottom of the fuselage under
the seat area. The airplane will be in the flying position.

ALL MEASUREMENTS IN DEGREES.

ELEVATOR : UP 35 *xx
DOWN 25
RUDDER LEFT 30
RIGHT 30
FLAPERON 1, | CUP  .-02 MAX
: DOWN 22 MAX
FLAPERON 2. , Up  -g2
DOWN 15

** Adjust the up elevator travel and the down travel will be
in the accepatable range of 25 to 30.

1. Stick in the neutral position and use the flaperons as flaps.

2. Stick set with full deflection left or right usiag the
flaperons as ailerons and no flap selecced.
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RECOMENDATIONS

NOTE: We have experienced>a number of things with our aircraft
that we feel you should be aware of to save you trouble.

Follow the engine manufacturer's break in procedures exactly or
the engine will never perform properly.

Change the rings in the Rotax 503 every 50¢ hours. If you do not
and score the cylinders your engine will have a much reduced
service life.

Make sure the high temperature anti-sieze compound 1is on the
muffler/exhaust manifold joint and the muffler is free to move at
this point. It will crack if it is not.

Do follow the INSPECTION AND SERVICE CHECK LIST to ensure your
aircraft is servicable.

Do change the spark plugs eVéry 25 hours. It saves a lot of
trouble for a little cost.

Do not do the test flight on your aircraft until you have had two
people check the controls conform to the design specifications.

Remember that this design does not have a counter balance on the
elevators and there will be a slight back pressure required on
the controls to overcome the elevator weight.

Do take time to syncronize the carburetors. This is done by using
a section of garden hose held to the air inlet of the carb with.
its filter removed. Listen at the other end and compare the sound
of the air gong into the carb with the engine running. Adjust so
that both carbs sound the same. There are meters available to
measure the air velocity but we found the garden hose

works just as well.

Page 145




OLULTLIUN 1D

WAIVER OF RESPONBIBILITY

I HEREBY CERTIFY, BY MY WITNESSED SIGNATURE BELOW, THAT I WISH TO
BUILD RIDE IN FLY OR OTHERWISE OPERATE OR COME IN CONTACT WITH
A RECREATIONAL SPECIALTIES LTD AIRCRAFT AND THAT TO DO ANY OF
THE ABOVE I MUST AND WILLINGLY DO TAKE UPON MYSELF AND RELEASE
FROM RESPONSIBILITY ALL OTHERS THE FULL RESPONSIBILITY FOR ANY
OR ALL INJURIES, LOSSES AND DAMAGES WHICH MAY OCCUR OR BE
INFLICTED UPON MYSELF OR MY PROPERTY OR ANY AND ALL OTHER

PERSONS ENTITIES AND PROPERTIES INCLUDING RECREATIONAL
SPECIALTIES LTD :

INITIALS : WITNESS

I FULLY UNDERSTAND THAT ANY PERMISSIONS INSTRUCTIONS OR
IMFORMATION GIVEN ME BY RECREATIONAL SPECIALTIES LTD ARE ONLY
BECAUSE I HAVE SO CERTIFIED THAT I WAIVE ALL CLAIMS UPON OR
AGAINST, AND RELEASE AND HOLD HARMLESS ALL PERSONS AND ENTITIES
AFOREMENTIONED.

INITIALS : WITNESS

1 FURTHER CERTIFY THAT I AM IN GOOD PHYSICAL AND MENTAL CONDITION
AND KNOW OF NO PHYSICAL, VISUAL AURAL, REFLEXIVE OR MENTAL
IMPAIEMENTS THAT WOULD AFFECT MY RIDING IN FLYING OPERATING

OR OTHERWISE COMMING IN CONTACT WITH AN RECREATIONAL SPECIALTIES
LTD AIRCRAFT.

INITIALS WITNESS

I ACKNOWLEDGE THAT NO WARRANTIES, EITHER EXPRESSED OR IMPLIED
HAVE BEEN GIVEN ME REGARDING THE SAFETY DESIGN FITNESS OR
CONDITION OF ANY RECREATIONAL SPECIALTIES LTD AIRCRAFT OR THE
SAFETY OR ADVISABILITY OF RIDING IN FLYING, OR OTHERWISE
OPERATING OR COMMING IN CONTACT WITH ANY RECREATIONAL SPECIALTIES
LTD AIRCRAFT BY ANYONE CONNECTED TO SAID AIRCRAFT AND THAT IN
SPITE OF THIS FACT I STILL WISH TO PROCEED AT MY OWN RISK WAIVING

ALL AFOREMENTIONED. CLAIMS AND HOLDING HARMLESS ALL AFOREMENTIONED
PERSONS, CORPORATIONS AND ENTITIES.

INITIALS WITNESS

FURTHER CERTIFY THAT I HAVE EXECUTED THIS DOCUMENT ON BEHALF OF
MYSELF MY DEPENDENTS, HEIRS PERSONAL REPRESENTATIVES ASSIGNS
AND IF MARRIED, MY SPOUSE AND THE MARITAL COMMUNITY COMPRISED
THEREWITH, AND THE CONTENTS OF THIS DOCUMENT SHALL BE FOREVER
BINDING"UPON ALL OF THE ABOVE PERSONS OR ENTITIES.

INITIALS WITNESS
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.y

INITIALS AND MY WITNESS INITIALS AT THE END OF EACH PARAGRAPH TO
WIT:

INITIALS WITNESS

UNDERSTAND THE CONTENTS OF THIS ENTIRE DOCUMENT; I KNOW OF THE
TRUTHFULNESS OF THIS DOCUMENT AND HAVE BEEN PROVIDED WITH A COPY
OF THIS DOCUMENT.

IN WITNESS OF MY AGREEMENT TO THE FOREGOING ‘' THIS DOCUMENT IS

SIGNED SEALED AND DELIVERED ON THIS DAY OF L
19 .

PRINTED NAME ADDRESS AND PRINTED NAME ADRESS AND
TELEPHONE NUMBER OF RELEASOR: TELEPHONE NUMBER OF WITNESS
NAME NAME

ADRESS — ADRESS o
CITY CITY o
PROVINCE | PROVINCE -
COUNTRY COUNTRY

CODE - CODE

TELEPHONE _ TELEPHONE

SIGNATURE ' SIGNATURE OF WITNESS
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" ALUMINUM BILL OF MATERIAL

D.D. WALL LENGTH SHAPE DESCRIPTION

(IN.) (IN.) (IN.)

(1s e3s 18 ROUND  TUBING 6061 T6
3/8 . «835 182 ROUND TUBING 6061 T6

1/2 | .035 43X8=344 ROUND TUBING 6061 T6

3/4 .835 156X2=300 ROUND TUBING 6061 Té6

or substitute .065 to get length in one piece
with a weight difference of 1.75 1lb. '

| 7/8 .65 30 ROUND EXTRUDED TUBING 6061 T6
1 035 108 ROUND  TUBING 6861 T6
2 1/2 .065 162X4=648 ROUND EXTRUDED TUBING 6661 T6
k1X1 1/2  .125 14 RECTANG  EXTRUDED 6663 T5
1X1 .125 12 ANGLE EXTRUDED 6861 T6
1/2X1/2 SOLID 12 SQUARE 6061 T6
3/8X3/8 SOLID 12 SQUARE 6061 T6

NIDTH LENGTH THICKNESS DESCRIPTION

(IN.) (IN.) (IN.)

18 60 .620 6661 T6 SHEET or S5652H32
B 2 144 .020 2024 T3 SHEET

18 48 .625 6661 T6 SHEET

18 48 .065 6061 T6 SHEET

D 3 6 .375 6061 T6 BAR STOCK

f{NOTE - E & M CAN SUPPLY SOME OF THE ABOVE HARD TO FIND ITEMS
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LIST OF ROD END BEARINGS

AURORA BEARING CO. NUMBERS

8 MW3 FEMALE 3/16 HOLE 16/32 THREAD

2 MM3 MALE 3/16 HOLE 10/32 THREAD

1 MW3 MS FEMALE 3/16 HOLE 5/16 X 24 'THREAD
2 CW5 FEMALE 5/16 HOLE 5/16 X 24 THREAD
6 CW3 Bl4 FEMALE 3/16 HOLE 1/74 X 28 THREAD

HEIM BEARINGS CO. NUMBERS

HF3 FEMALE 3/16 HOLE 16/32 THREAD
HM3 MALE 3/16 HOLE 16/32 THREAD
F35-14 FEMALE 3/16 HOLE 5/16 X 24 THREAD
F45-19 FEMALE 1/4 HOLE 5/16 X 24 THREAD
F34-14 FEMALE  3/16 HOLE 1/4 X 28 THREAD

NOTE: IF THE F45-19 BEARING IS USED ON THE MAIN WING STRUT PART .
#2 ON DRAWING %07, BRKT. WING STRUT ATTACH. HAS TO BE CHANGED TO
3 3/4 X1 1/2 X .065 AND THE 1/4" HOLE IS LOCATED ON THE CENTRE
LINE OF THE 1 1/2 DIMENTION OR 3/4". [F THE CW5 BEARING IS USED
THE HOLE SIZE ALSO HAS TO BE CHANGED TO 5/16".

THREADED ROD ENDS

QTY PART NO. TUBE SIZE THREAD
4 AN49QHTGP 3/8 X .635 1/4-28
4 AN49gHT8P - 1/2 X .035 1/4-28
4 AN490QHT1lP 3/4 X .635 5/6-24

NOTE: YOU HAVE TO TAKE 2 AN490HT6P AND THREAD THEM TO SIZE 16-32
TO ACCOMODATE THE MW-3 BEARING ON THE STICK TIE TUBE PART # FL20.

THREADED CLEVIS FORK ROD END

1 AN486-~4P INSIDE FORK WIDTH 9/64 TAKES A 3/16 PIN PART # FL48

NOTE: YOU WILL HAVE TO INCREASE THE INTERNAL THREAD SIZE OF

1/4-28 TO 5/16-24 TO ACCOMODATE THE AN49QHT1lP TO BE USED ON THE
ELEVATOR CONTROL TUBE.

2 19/32 X 3" STAINLESS STEEL THREADED ROD PART % FL 43
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MATERIAL LIST FOR COVERING AND FAINTING

45 YDS. HS90X 1.7 TLOTH SO WIDE

4 EALS. FOLY BRUSH

4 3ALS. POLY SFRAY

1 ROLL 1" TAFE FINKED EDIEE HS30X
4 ROLLS =" TAFE FINKED EDSE HE30X
1 ROLL 3% TAFE FINEED EDGE..HS30X
1 ROLL 44" TAFE FINEKED EDGE HS30X
3 | GALS 65-75 REDUCER

1 HAL FOLLY TAE CEMENT

4-5 GALS MAIN COLOUR

-4 @TS. OF EACZH ACCENT ZOLOUR

THE AROVE LIST IS FOR STITS FOLY-FIEBRE AIRCEAFT COATINGS. WE AT
RECREATIONAL HAVE FOUND THIS FRODUCT LINE TO BE EASY TO WOREK WITH
AND OF THE HIGHEST QUALITY BUT AT A FREMIUM FRICE. WE RECOMMEND o
THIS SYSTEM USING THE FOLY TONE FINISH BECAUSE WHEN YOU USE THE v
1.7 CLOTH AND YOU HAVE TO REFAINT OF REFAIRE YOUR AIRFLANE YOU CAN
DO SO QUITE EASILY WITH THE FOLY TONE AND THE FINISH IS DURARBLE
AND EASY TO CLEAN. YOU AN GET G00D RESULTS BY APFLYING 2 FOLY
EBRUSH COATS, = FOLY SFRAY COATS AND 2 TOF COATE.

THE STITS FAINTS COME IN TWO CATEGORIES THE STITS FOLY TONE
FINISH AND THE STITS AEROTHANE FINISH, THE AEROTHANE IS A
FOLYURETHANE ENAMEL. THE FOLY TONE 1E3IVES YOU A SATIN FINISH AND
THE AEROTHANE SIVES YOU A 5L.0SS FINISH. AS MENTIONED REFORE WE
AT RECREATIONAL ARE USING THE FOLY TONE IN COMJUCTION WITH THE
1.7 CLOTH. WE RECOMMEND THaAT YOU USE THE HS30X CLOTH THROUGHOUT
THE AIRFLANE BUT IF YOU WISH TO SAVE SOME MONEY YOU AN USE THE
D104 CLOTH ON THE FUSELAGE OMLY AND USE THE HS=GX CZLOTH ON THE
WINSS AND TAILFEATHERS BECAUSE THE HS30X CLOTH WILL TAKE MORE
LOAD THAN THE D104. WE ALS0 STREONGLY RECOMMEND THAT YOU FURCHASE

THE STITS VIDEQ TAFE ON COVERING AND FAINTING, IT IS WELL WORTH
THE MONEY.

ONE OTHER NOTE: IF YOUR AIRFLANE IS S0INS TO EBE STORED OUTSIDE
IT WILL STAND UF BETTER IF IT IS FAINTED WITH THE AEROTHANE.
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Well now that you have your plans and you have decided tg build
the RAVen from scratch you probably want to know where to start
first. In this section I will try to help you build and weld all
the components or weldments. I suggest that you read what I have
to say and if it suits you follow my instructions or if you have
a better idea by all means do what suits you the best. I  am not
an expert on this subject but I hope that you may benefit from
what I have experienced. If you have an idea that you feel will
help, please write it down as you come to it and send me a copy
as I would only be too glad to pass your ldeas along to the other
builders.

Before we go any furthner I would like to say that 1f you are not

‘a member of EAA or RAAC or a member of a EAA or RAAC

chapter, you should be. I urge you to look up a local chapter
and join. Get to know the members and let them know what you are
doing. If you have any questions the members will only be too
glad to answer them and help you in any way. Why go it alone
when you can get help and support when you need it. Here ara the
addresses of EAA and RAAC. If you cannot find a local chapter
contact EAA. or RAAC. and they will direct you.

RECREATIONAL AIRCRAFT ASSOCIATION OF CANADA

- BOX 18, MT.ALBERT, ONTARIO, CANADA

MEMBERSHIP FEE $25.00 CANADIAN

EXPERIMENTAL AIRCRAFT ASSOCIATION ‘
WITTMAN AIRFIELD, OSHKOSH, WI., USA, 549¢3-4800
MEMBERSHIP FEE $30.0¢ US

The first thing that you should do is to look over the plans and
drawings thoroughly and familiarize yourself with them. Cut out
all the drawings and read the instructions, using the different
drawings as a reference to the instructions. This is so you will
understand what each part is and where it goes. Do not try to
take in too much all at once, do a little bit a day until you

get a clear picture of what to do. Now you can order all your

4130 as already set out in the plans and get your workshop ready
before the material arrives.

The tools that you need are;-one welding unit, MIG, TIG, or
ox-acet unit.
-one grinder with 2-6" or 8" wheels
-one metal cutting band saw, wood
saw slowed down
-one wood cut off saw with 3/32 fiber
metal cut off disc
-one drill press

These are the main tools required to build the weldment

components. You will also need hand tools as well as some power
tools as well.

To complete the weldments allow yourself about 500 nours. I will
go through each component one at a time and point out any
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suggestions that might be helpfull.

Any jigs that are made up for patterns can be made out of 5/8
plywood. You will need about 4 or 5 sheets to make the jigs.

To make a pattern you simply draw the outline of the part full
size on the plywood as you cut and fit the pieces together

_you can nail wood blocks in different locations to hold the parts
in place until you are able to tack weld the unit together.

We are going to make the small pieces first, the larger pieces
next, the tail feathers next, the fuselage, the motor mount and
the landing gear last. I will go quickly on some parts and spend
time on other parts that I feel need explanation. I will set up
a sequence that I hope you will pick up and try to relay time
saving ideas that I have acquired. Try to go slowly at first, you
will have to become familiar with the working characteristics of
4130 and you will have to develop a level of quality in
workmanship that will satisfy yourself and the MOT inspector.
This level of quality should not be set so high that you cannot
reach it or are constantly struggling to achieve it. Do not weld
any parts for a while. Make and tack each part and go on to the
next part. After a while you can use the cut off matesrial to

practice weld, then when you are proficient by all means weld up
the small parts.

Well enough talk, let's get going.

RAV 11,CONTROL TUBES: CUT 1/2 AND 3/8 * .835 TUBES TO LENGTH AND
INSERT ROD ENDS IN ENDS AND TACK WELD. THE DRAWING CALLS FOR .053
WALL THICKNESS BUT IT SHOULD BE .¢35. THE ROD ENDS THAT ARE USED
IN THE STICK TIE TUBE HAVE TO BE RETHREADED TO 14/32. DO NOT
WELD UNTIL FITTED IN AIRFRAME WITH COMPLETE CONTROL SYSTEM.

RAV ¢1, BEARING, MIXER BELLCRANK:

RAV 44, WING LOCK BACK BRACE: CUT TUBE TO LENGTH. TO SQUEEZE TUBE
ENDS MARK 3/4" IN FROM EACH END AND INSERT IN VISE AT MARK.
TIGHTEN VISE. TO PROTECT TUBING COVER JAWS OF VISE OR MAKE UP A
NEW SET OF JAWS AND PUT A ROUNDED CORNER ON THE TOP OF THE JAWS.

NOTE: WHENEVER THE ENDS OF TUBES ARE SQUEEZED, DRILL HOLE IN TUBE
IF IT CALLS FOR ONE, AFTER YOU HAVE TUBE FLATENED THEN WELD ALL
THE WAY AROUND THE EDGE OF THE TUBE. THE TUBE WILL NORMALLY CRACK
ALONG THE EDGE WHILE BEING FLATENED, SO WELDING IS REQUIRED.

NOTE: IT IS NOT RECOMMENDED THAT YOU DO ANY GRINDING AFTER YOU
HAVE WELDED ANY PART. YOU CAN HOWEVER GRIND OUT A BAD PART OR
WELD AND REWELD, OR FILE WITH A FINE FILE UNWANTED MATERIAL,
GRINDING LEAVES SMALL SCRATCHES THAT ARE SOURCES FOR CRACKES.

RAV  §2, BELLCRANK AILERON, FRONT: CUT MATERIAL AS SHOWN. TUBING
WITH A WALL THICKNESS OF .@65 WILL USUALLY BE USED TO ACCOMODATE
A BOLT AND HAVE TO BE REAMED OUT TO THE RIGHT SIZE AFTER ALL
WELDING IS DONE. MATERIAL WITH A WALL THICKNESS OF .058 WILL
USUALLY BE USED SO A SMALLER SIZE TUBE CAN SLIDE INSIDE THE
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LARGER TUBE.

NOTE: WHEN YOU HAVE TO BEND 413¢ SHEET MAKE SURE THAT THE BEND
RUNS ACROSS THE GRAIN. 4130 SHEETS ARE MARKED SO THAT THE
PRINTING RUNS WITH THE GRAIN. WHEN BENDING 4130 THE INSIDE RADIUS
SHOULD BE TWICE THE THICKNESS OF THE MATERIAL.

RAV ¢3,BELLCRANK AILERON, REAR:
RAV @4, ELEVATOR BELLCRANK:

RAV 39, THROTTLE REVERSER: MAKE PART BUT DO NOT CUT SLOTS IN
PARTS #3 AND #4.

RAV 19, CONTROL STICK PIVOT: MAKE PARTS BUT DO NOT DRILL 3/16
HOLE THROUGH THE UPPER PART OF THE TUBE.

RAV 06, BELLCRANK, FLAPERON:
RAV @5, BELLCRANK, FLAPS:

RAV 26, THROTTLE LINKAGE MTG.: THIS PART IS A SUB ASSEMBLY TO BE
PUT ON THE FUSELAGE LATER. PART #4 HAS PART #2 WELDED ON THE ONE
END. THIS PART IS MADE TO ACCOMODATE A THROTTLE CABLE END.

CUT A SLOT WITH HACK SAW SO THAT CABLE CAN SLIDE PAST, BEFORE YOU
INSTALL THE PART IN FUSELAGE LATER.

RAV 12, CONTROL TUBE VERTICAL: WHEN YOU ARE ASSEMBLING THE
CONTROL TUBE, MAKE SURE THAT YOU HAVE ENOUGH SPACE IN BETWEEN THE

2 PARTS #4 SO THAT WHEN ASSEMBLED LATER YOU CAN TURN THE
CASTLE NUT FREELY.

RAV 14, DOOR LATCH HOUSING: MAKE ONE LEF'T AND ONE R[GHf-HAND. DO

NOT DRILL THE #30 HOLES, THIS UNIT CAN BE WELDED OR RIVITED TO
DOOR FRAME LATER. :

RAV 22, FLAPERON CONTROL HORN:

RAV 19, FLAP HANDLE:

RAV 23, FLAPERON HINGE BRACKET: MAKE A JIG FOR TACKING THE
BRACKETS. THIS PART WILL TAKE SOME TIME TO COMPLETE. IT IS
IMPORTANT THAT THESE PARTS BE ALL THE SAME AND OF GOOD QUALITY.
NOTE: YOU SHOULD BE WELDING THE SMALL PARTS UP BY NOW. PRACTICE

BY WELDING THE SCRAP CUTOFFS THAT YOU HAVE. IF YOU NEED SOME

INSTRUCTION GET SOME BEFORE TRYING TO WELD THE PARTS YOU HAVE
MADE.

RAV ¢8, CONTROL COLUMN HOUSING: THIS PART LOOKS FAIRLY SIMPLE,

BUT IT TAKES A FAIR BIT OF SKILL TO COMPLETE SATISFACTORILY TAKE
YOUR TIME AND DO AS GOOD A JOB AS YOU CAN WITH IT.

RAV 07, WING STRUT ATTACH.: THIS IS A VERY CRITICAL PART. THIS
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PART ATTACHES TO THE WING SPAR. THE WELDING HAS TO BE DONE
PERFECTLY ON THIS PART. PART #1 IS .0¢65 SHEET THAT IS BENT TO A
2 1/2"™ DIAM. IF YOU CANNOT GET THIS BENDING DONE YOU CAN ORDER A’
SET OF 4 BRACKETS FROM US ALREADY BENT INTO SHAPE.

NOTE: IT IS SUGGESTED THAT YOU MAKE A PATTERN ON PLYWOOD OF THE
FOLLOWING PARTS.

RAV 27, WING STRUT MTG. BRKT.: DON'T FORGET THAT THE GRAIN OF
THE MATERIAL GOES ACROSS OR AT RIGHT ANGLES TO THE BEND.

RAV 28, STABILIZER BRACE:

RAV 30, JURY STRUT: MAKE JURY STRUTS UP BUT DO NOT WELD PART #l
ON AT THIS TIME. FIT #1 PART ON WHEN SETTING UP THE JURY STROT
ON THE ON THE WING STRUTS. THIS WILL ENSURE A GOOD FIT.

RAV 35, RUDDER PEDAL ASSEM: THIS DRAWING IS SET UP FOR MANUAL
BRAKES. IF YOU ARE GOING TO PUT HYDRALIC BRAKES ON YOU WILL HAVE
TO SET UP THE PEDALS DIFFERENTLY.

RAV 34, RUDDER: MAKE A PLYWOOD JIG FOR BENDING THE 3/8 TUBE. YOU
WILL FIND THAT THE TUBING WILL BEND QUITE NICELY AND NOT KINK OR
FLATEN WHILE BENDING TO A FAIRLY LARGE RADIUS. DO NOT WELD AT
THIS TIME.

RAV 36, STABILIZER & ELEVATOR: DO NOT PUT ON PART #14 AT THIS
TIME AND DO NOT WELD UP THIS PART.

RAV 45, WING STRUT: MAKE UP LEFT aAND RIGHT HAND WING STRUTS BUT
DO NOT WELD AT THIS TIME. FIT STRUTS WHEN HANGING WINGS THEN
WELD IF NO ADJUSTMENT IS NEEDED.

RAV 25, FUSELAGE, SHEETS 1,2 &3 : WELL, HERE WE ARE, READY TO
TACKLE THE MOST INTERESTING- PART OF THE WELDMENTS. I DO NOT
INTEND TO SHOW YOU HOW TO BUILD THE FUSELAGE STEP BY STEP. I
WILL HOWEVER TELL YOU WHERE TO START &aND CERTALN ITEMS THAT ARE
IMPORTANT TO MAKE THE JOB GO AS EASILY AS POSSIBLE.

REMEMBER, DO NOT DO ANY WELDING, UNLESS I SPECIFY. TACK WELD
ONLY, ONCE YOU HAVE WELDED A PART UP, IT BECOMES VERY DIFFICULT
TO CORRECT A MISTAKE AND ALSO THE FRAME BECOMES IT'S OWN JIG WHEN
COMPLETED AND WHEN WELDED RESISTS DISTORTION.

DRAW THE FIRE WALL AND ENGINE MOUNT LOCATIONS ON PLYWOOD, BOTH
DRAWINGS ARE ON SHEET #2. PICTURE REF. #1. TACK UP THIS SECTION.

TAKE TWO SHEETS OF PLYWOOD AND DRAW UP THE SIDE VIEW OF THE
FUSELAGE. THIS WILL BECOME YOUR TEMPLET FOR THE TWO SIDES. DO
NOT DRAW IN REFERENCE LINES FOR PART # 1,2,3,4,5,7 AND 95. THESE
PIECES WILL BE PUT IN LATER. AT THE TAIL DRAW THE HORIZONTAL
STABILIZER, PARTS % 35,36,37,38,39,40. YOU CAN USE THIS PART TO
MAKE THE STABILIZER BUT IT IS NOT PART OF THE FUSELAGE JIG.
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ONCE YOU HAVE DRAWN THE SIDE VIEW MEASURE AND CHECK YOUR
MEASUREMENTS AND MAKE CORRECTIONS. NOW YOU CAN START. -
CUT THE TOP AND BOTTOM LONGERONS TO LENGTH, THE DRAWINGS SHOW
EACH -SECTION MEASURMENT BUT YOU SHOULD CUT THEM AS ONE PIECE.
MEASURE AND BEND THEM AS REQUIRED. SECURE IN PLACE WITH WOOD
BLOCKS.

START AT THE TAIL, CUT AND FIT EACH PIECE AS YOU COME TO IT.

NOTE: LOOK UP EACH PART # AS YOU COME TO IT. THE PART # ON THE
LIST WILL GIVE YOU THE CORRECT SIZE OF PIECE AS WELL AS THE
LENGTH. THE LENGTH GIVEN IS USUALLY 1" TOO LONG TO ALLOW FOR

TRIMING. YOU SHOULD DOUBLE CHECK MEASUREMENTS: BEFOR CUTTING
MATERIAL.

WHEN YOU COME TO PART #17,18 ADD THESE TWO TOGETHER AND CUT ONE
PART. THE SAME GOES FOR PART #9,1¢,11. AT THE JUNCTION OF #9,18
AND 17 PUT A BLOCK OF WOOD 1 1/2" IN HEIGHT. THIS WILL BRING THE

MID POINT OUT TO 36" WHERE AS THE TOP AND BOTTOM WIDTH OF THE
FUSELAGE IS 33".

NOTE: WHEN YOU HAVE PIECES THAT REQUIRE TWO PIECES BENT THE SAME

YOU COULD MAKE AND BEND THE TWO PIECES AT THE SAME TIME TO OBTAIN
UNIFORMITY.

CONTINUE ON INSTALLING THE REST OF THE TUBE:- FOR THE FRONT PART OF
THE FUSELAGE SIDE WHICH WILL BE PART NO..8 AS WELL AS
19,20,21,22. ONCE ALL THE TUBES HAVE BEEN CUT AND ARE IN PLACE
CHECK YOUR MEASUREMENTS AND TACK THE WHOLE FRAME TOGETHER.

REMOVE THE TUBING FROM THE JIG AND SET UP FOR YOUR OPPOSITE SIDE
INSTALL THE TOP AND BOTTOM LONGERONS AND PROCEED ON INSTALLING
TUBES FOR THE TAIL UP TO AND INCLUDING # 25. YOU MAY TACK THIS
HALF OF THE FRAME UP TO THIS STAGE. CONTINUE AND INSTALL PARTS
19, 20, 21 AND N@. 6 & 8 TACK WELD THIS HALF OF THE FRAME IS
OPPOSITE TO THE OTHER SIDE WE HAVE TO INSTALL ON THE BACK SIDE OF
THE JIG TO ACHIEVE THIS SIMPLY DRILL A 1/8 HOLE AT  THE JUNCTION
POINTS . YOU CAN START DRILLING THE HOLES AT JUNCTION POINT 24 &
25 AND THE REST OF THE JUNCTION POINTS FORWARD OF THAT POINT.

NOW YOU CAN FLIP THE JIG OVER AND DRAW ALL THE LINES THAT RUN
FROM THE THE DIFFERENT JUNCTION POINTS. THIS WILL GIVE YOU AN
EXACT OPPOSITE SIDE OF THE JIG. SIMPLY TURN THE PLYWOOD OVER AND
LINE UP THE TACKED FIXTURE WITH THE JUNCTION POINTS. NOW YOU CAN
CONTINUE TO INSTALL THE REST OF THE PIECES WHILE PUTTING THE 1
1/2" BLOCK OF WOOD IN PLACE FOR THE OFFSET.

NOTE: THE WELDING TABLE , THIS TABLE IDEALLY WILL BE MADE FROM
STEEL. ANGLE IRON OR TUBING, A GOOD SIZE WOULD BE 36™ X 34" X 32"

HIGH IT IS VERY IMPORTANT THAT WHEN YOU SET THIS TABLE UP THAT IT

BE COMPLETELY LEVEL IN BOTH DIRECTIONS A 24" CARPENTERS LEVEL IS
A MUST FOR THIS JOB.

" NOW THAT YOU HAVE THE TWO SIDES TACKED TOGETHER WE CAN PROCEED ON

BUILDING THE FUSELAGE WHAT WE WANT TO DO IS TO HOLD THE TWO SIDES
PARELLEL TO EACH OTHER WITH THE TAIL OF THE FUSELAGE AT THE
RIGHT HEIGHT TO BE LEVEL. IT WOULD PROBABLY BE HAND?Y TO HAVE
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EXTRA HELP IN POSITIONING THESE PIECES AND HOLDING THEM IN PLACE.
THE FIRST PIECE WE ARE GOING TO PUT IN PLACE IS #48 ON THE FLOOR
OF THE FUSELAGE AND THEN #62. AFTER THESE TWO PARTS ARE
INSTALLED CHECK FOR SQUARENESS FROM CORNER TO CORNER. THE NEXT
PART WE ARE GOING TO INSTALL IS #83 &96 THESE ARE THE PICK UP
POINTS FOR THE WING SPARS IT WOULD HELP IF YOU DRILLED THE HOLES
IN THESE PARTS TO ACCOMODATE PART #98 AND ALSO AS AN OPTION TO
CLOSE THE END OF THE TUBE WITH A PIECE OF OLD .@63 PLATE. THIS
IS WHAT I CALL A BOXED END IT IS MUCH EASIER TO DO THE WORK ON
THESE PIECES NOW THAN IT WILL BE LATER. ONCE YOU HAVE THESE TWO
PIECES IN CHECK FOR SQUARENESS FROM CORNER TO CORNER. THE NEXT
PIECE WE ARE GOING TO INSTALL IS THE TUBE WHICH RUNS AT THE TOP
OF THE BACK OF THE SEAT WHICH IS PART NO. 99. THE NEXT PART IS
PART NO. 92 WHICH RUNS ACROSS DIRECTLY UNDER THE FUEL TANK.

NOTE: WE ARE NOW AT THE MOST CRITICAL PART OF LINING UP THE
FUSELAGE THIS SECTION HAS TO BE SQUARE AND TRUE IN ALL ANGLES IF
THIS SECTION IS NOT SQUARE THEN THE FUSELAGE WILL BE VERY HARD TO
FINISH AND WILL NOT FLY TRUE, SO TAKE YOUR TIME AND DOUBLE CHECK
ALL YOUR MEASUREMENTS BEFORE GOING ANY FURTHER, IF A CORRECTION
IS REQUIRED AND YOU HAVE TO MOVE A SECTION IN ORDER FOR IT TO
BECOME SQUARE USE A C CLAPM OR VICE CLAMPS TO SECURE ONE. SIDE
THEN APPLY HEAT IF NECESSARY TO MOVE THE OTHER SIDE. ONCE YOU
HAVE ACHEIVED SQUARENESS THEN CLAMP THE OTHER SIDE TF POSSIBLE TO
HOLD IN PLACE, YOU WILL FIND THAT AFTER YOU HAVE ADDED THE
TRIANGULAR CONSTRUCTION THAT YOU WILL NOT BE ABLE TO MOVE OR
CORRECT ANY MISTAKES WITHOUT REMOVING A SECTION OF TUBING.

FINISH INSTALLING ALL THE TUBING BETWEEN PART % 62 AND 48 THEN
INSTALL PART §# 49 DIAGONAL AS WELL AS ALL THE TUBING ON VIEW

NO. F-F WHICH IS THE STATION JUST BEHIND THE SEAT. THE NEXT
SECTION TO INSTALL IS THE SECTION AT THE FRONT OF THE SEAT, WHERE
THE BUNGEE CORDS WRAP AND ATTACH.

NOTE: IT IS A GOOD IDEA TO FIT YOUR SEAT IN PLACE AT THIS TIME,
TO MAKE SURE THAT IT FITS.

 CONTINUE ON TO THE FORWARD SECTION AND INSTALL THE -FIREWALL. IT
WOULD BE HELPFUL IF YOU HAD THE GAS TANK NOW SO THAT YOU CAN
PLACE THE GAS TANK IN THE FRONT AND LOCATE THE JUNCTION POINT
WHERE TUBES NO. 3, 4, 7 JOIN. IF YOU DO NOT HAVE THE GAS TANK OR
YOU PLAN TO MAKE YOUR OWN YOU COULD LOCATE THIS POINT MANUALLY
AND FIT THE TANK LATER , BUT IF YOU MAKE A MISTAKE YOU WILL FIND
IT VERY DIFFICULT TO CHANGE.

WE ARE NOW GOING TO WORK OUR WAY BACK TO THE TAIL SO FAR WE HAVE
NOT DONE A THING BACK HERE AND THE TAIL SECTION IS NOW IN TWO
PIECES ABOUT 36" APART I WANT YOU TO CLAMP THE TWO PIECES
TOGETHER AT THE BOTTOM IF THEY ARE BROUGHT IN AND CLAMPED
SQUARELY TOGETHER AND THE FRONT SECTION IS SQUARE THEN THE TAIL
WILL AUTQMATICALLY COME TOGETHER AT THE RIGHT ANGLE IN RELATION
TO THE FUSELAGE. NOW WE ARE GOING TO JOIN TOGETHER BOTH SIDES OF
THE FUSELAGE AT DIFFERENT POINTS RIGHT BACK TO THE BACK STARTING
WITH PART NO. 67 , MARK AND CLAMP AND INSTALL PART NO. 67 AT THE
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BOTTOM AND MARK AND CLAMP PART # 50 AT THE TOP. ONCE THESE TWO
PIECES ARE TACKED IN PLACE HEAT THE TOP AND BOTTOM LONGERONS AT
THE JUCTION OF 48 AND 96 RESPECTIVELY. THIS WILL TAKE THE STRESS
OUT OF THE LONGERON AT THESE POINTS. MOVE ON AND INSTALL PART
NO. 52 AND STRESS RELIEVE AT LONGERON JUNCTION WITH PART NO. 5@.
CONTINUE THIS PROCESS RIGHT BACK TO THE TAIL. ONCE THIS IS DONE
INSTALL DIAGONALS ACROSS THE TOP AND THE BOTTOM. NOW IT WOULD BE
POSSIBLE FOR YOU TO INSTALL THE VERTICAL STABILIZER. PART NO. 41
ON THE FUSELAGE HAS TO BE BENT ABOUT 3" IN FROM THE TOP END WHERE
IT ATTACHES TO PART NO. 36 EACH SIDE HAS TO BE BENT 14 TO 15
DEGREES IN TO EACH OTHER THIS IS TO ACHEIVE CLEARANCE SO THAT THE
HORN ON THE ELEVATOR CAN MOVE FREELY BACK AND FORWARDS. ON PART
NO. 40 THE SAME IS DONE WHERE IT ATTACHES TO PART NO. 45.

AFTER THE STABILIZER IS IN PLACE WORK YOUR WAY FORWARD AND

INSTALL ALL THE PARTS AS YOU COME TO THEM. DO NOT INSTALL PART
#119 AT THIS TIME.

AS YOU PROCEED, YOU WILL BE INSTALLING TABS TO ALLOW THE CONTROLS
TO ATTACH TO. INSTALL EACH CONTROL SYSTEM AS YOU COME TO IT. [F
YOU HAVE TO MAKE ADJUSTMENTS, YOU CAN NOW DO IT. THE CONTROL

TUBES RE DRAWING, FOX 11 HAVE NOT BEEN WELDED AND CAN NOW BE
FITTED,

NOW INSTALL THE TAIL FEATHERS. YOU MAY NOW INSTALL THE
STABILIZER BRACES RE DRAWING, FOX 28. AND LOCATE AND TACK WELD
PART #14 RE DRAWING , FOX 36. CHECK THE VERTICAL STABILIZER HAS
THE 2 DEGREES OF NEGATIVE ANGLE OF INCEDENCE. NOW THAT THE TAIL
FEATHERS. ARE INSTALLED YOU CAN LOCATE PART #119 BY MAKING THE
ALUMINUM ELEVATOR CONTROL ROD RE FIG. 84 OR PAGE 36 OF THE PLANS.
AGAIN, DO NOT RIVIT OR GLUE ONE END OF THIS PART, NOW.

SLIDE INTO POSITION AND ATTACH BOTH ENDS. WHEN THE. ELEVATOR IS
IN A LEVEL OR HORIZONTAL POSITION THE ELEVATOR BELLCRANK RE
DRAWING, FOX.¢4 SHOULD BE IN THE VERTICLE POSITION. YOU CAN
ADJUST THE ALUMINUM TUBE TO THE PROPER LENGTH NOW.

NOTE:VWHEN ALL OF THE CONTROL TUBES ARE ADJUSTED PROPERLY AND ARE
THE CORRECT LENGTH YOU CAN FINISH THEM.

NOTE: PART #119 WILL NEED A PLASTIC INSERT INSTALLED TO ACT AS A
SLEEVE. THIS WILL PROTECT THE ALUMINUM TUBE AND PREVENT WEAR. A
PIECE OF PLASTIC PIPE MACHINED TO SIZE WILL DO NICELY. MAKE IT

AT LEAST 2" LONG WITH AN INSIDE DIA. OF 1.125". THIS SLEEVE WILL
BE GLUED INTO PART #119 LATER.

REMOVE ONE END OF THE ELEVATOR CONTROL ROD AND SLIDE PART #119

WITH SLEEVE IN PLACE, ONTO THE ELEVATOR TUBE. ATTACH THE REMOVED
END OF THE TUBE, LEVEL THE ELEVATOR AND LOCATE PART #119.

RAV 13, DOOR FRAME: THE DOOR FRAMES ARE EASILY MADE RIGHT ON THE

FUSELAGE. PARTS ¢ 1, 7&8, AND 3,4&5 SHOULD BE CUT AS ONE PIECE
AND HEATED AND BENT.
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RAV 15, ENGINE MOUNT: MAKE PART #1 AND ATTACH TO THE FIRE WALL
ON THE FUSELAGE, 5 PLACES. MAKE PARTS #3, THEN MAKE A JIG UP
LOCATING THE 4 PARTS, FIT AND TACK WELD PARTS # 16,11 AND 13.
CHECK MEASURMENTS AND WELD, MAKING SURE THAT PART STAYS FLAT.
LOCATE THIS PART IN FRON OF FUSELAGE MAKING SURE THAT 'IT IS ON
THE CENTRE LINE OF THE FUSELAGE AND SQUARE. SUPPORT AND SECURE
IN POSITION. CUT AND FIT REST OF TUBES. ’

NOTE: IF YOU ARE GOING TO USE THE 532 ENGINE TUBE #9 HAS TO BE
MADE DIFFERENT. LEAVE THIS TUBE OUT FOR NOW AND INSTALL LATER,
WHEN ENGINE IS SITTING IN PLACE.

NOTE: IN ORDER TO PLACE ENGINE THE ALUMINUM MOTOR MOUNT PLATE HAS
TO BE MADE RE NEXT PAGE.

INSTALL MOTOR MOUNT PLATE ON ENGINE. MAKE SURE THAT OFFSET OF
“THE ENGINE IS GOING THE RIGHT WAY. PLACE MOTOR IN POSITION AND
INSTALL THE PULL START PULLY RE. VIEW Z AND THE THROTTLE,
THROTTLE LINKAGE AND MIXER.

NOTE: YOU SHOULD INSTALL AS MUCH AS POSIBLE AND GO AS FAR AS YOU
CAN BEFORE YOU DISSASEMBLE TO WELD FUSELAGE.

INSTALL ALL TABS ON THE COMPLETE FUSELAGE EXCEPT THE TABS FOR
HOLDING THE COWLINGS IN PLACE. YOU CAN POSITION THEM WHEN YOU

FIT THE COWLINGS LATER. YOU MIGHT INSTALL TABS FOR THE STRINGERS
AS WELL LATER.

WELDING NOTE: WHEN YOU ARE READY WELD ALL PARTS AND FUSELAGE.
MAKE UP A JIG TO ROTATE FUSELAGE AS YOU WELD IT AND START AT THE
TAIL AND WORK YOUR WAY FORWARD, ROTATING THE FUSELAGE. WELD UP
EACH PART AND STRESS RELIEVE AS YOU GO.

RAV 31&32, LANDING GEAR WELDMENT: I HAVE LEFT THIS PART TO THE
LAST BECAUSE I FEEL THAT IT IS THE MOST DIFFICULT. THE DRAWING

IS VERY CLEAR BUT THE PART IS NOT EASY TO BUILD. DO NOT INSTALL
PART 41 AT THIS TIME.

WHEN YOU HAVE THE LANDING GEAR MADE TURN THE FUSELAGE OVER,
INSTALL THE LANDING GEAR BRACKETS,RE PART $#81 AND DRAWING, RAV
27, WING STRUT MTG. BRKT., ON THE LANDING GEAR. POSITION THE
LANDING GEAR IN POSITION AND TACK BRACKETS IN PLACE. CHECK

MEASURMENTS AND SQUARNESS WITH FUSELAGE. DISASEMBLE AND WELD
BRACKETS.
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WOOD PARTS CONSTRUCTION -

OBJECTIVE: Construction and preparatlon of wood parts. Time
required - 50 to 75 hours.
TOOLS NEEDED:

- jig or sabre saw / fine plywood blade (s)

- router, table mounted / flush cut carbide bit with pilot
bearing.

- drill and assorted bltS.
- sanding block / paper (160-220 grit).
Not essential but very uséful;
- table or radial arm saw.
- band saw.
- disk and drum with belt sanders.
- shop vac.
- drill press
MATERIALS NEEDED: N
- two (2) sheets of 1/4 inch aircraft grade birch plywood
(based on 55"* 55" per sheet, 12 ply)
- three (3) sneets of 3/32 inch aircraft grade birch plywood
(based on 55"* 55" per sheet, 5 ply)
- SW1l epoxy glue or equivalent. :
- 1/4 inch fir plywood domestic grade ( 4'*4') to be used
for jigs, patterns, etc. '
- 60 ft. of 3/8"* 5/8" Sitka spruce.
NOTE: Jigs and patterns are constructed from the plans
templates. These are full size and can be drawn right onto the
fir plywood. Rough cut the outline of the pattern, then plan and
sand to the finished shape. A good suggestion is to urethane the
edges of the pattern/fig to harden them for use with the router.

STEP 1: MAIN RIB SECTIONS; cut twenty (20) 1/4“ pleood blanks
28 1/4" * 5 1/4".

STEP 2: Cutting the lightening holes; First make a jig which will
hold a blank (from step 1) securely, and cut the lightening holes
into the jig using the plans templete (WGl9/28, RAV 43) as a
guide. Then use the jig to draw the holes on each blank, rough
cut the holes out with a jig/sabre saw, and finish rout using the
jig to guide the pilot bearing. Sand off rough edges.

STEP 3: Rib outer shape: Make a second jig from the plans
(WG19/2¢, RAV 43) that corresponds to the shape of the rib. Glue
blocks onto the jig in the lightening holes to hold the blank
securely. As in STEP 2, use the jig to draw the outline of the
rib on the blank, rough cut the edge, fit the blank into the jig
and finish cut using the router. Sand off rough edges.

STEP 4: FUSEPAGE BUTT RIBS (FL41/42, RAV'24); Repeat STEPS 2 and
3 after cutting two (2) 27 1/4"* 5 1/4" blanks for these ribs.

STEP 5: Cut the stringer notch in the upper camber of the wing
ribs as per the plans template (RAV 43).
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STEP 6: Make the 10 RIB AFT SECTION pieces (WGl9, RAV 432,.and
the 10 FLAPERON RIB AFT SECTION pieces (WG20, RAV 43) similarly.

STEP 7: FALSE RIBS (WG21l, RAV 43); Make both a cardboard and a
wooden pattern out of 1/4" plywood, using the plans template (RAV
43). Use the cardboard to draw the 36 ( plus 3 or 4 to cover
breakage) false ribs on the 3/32 ply sheet. Rough cut them out,
then use the wooden pattern to guide the router pilot bearing for
the finish cut. '

STEP 8: CAP STRIPS; Cut the cap strips as per the plans (RAV 43).
Make the FUSELAGE ROOT RIB slightly wider to allow for more
clearance when riveting the lexan.

STEP 9: Cut INTERCOSTALS (CF25) as per Manual (Page 115). Use a
belt sander to finish shape them.

STEP 106: Cut 46, 3/32" DOUBLERS (WG22, RAV 43) for the spar holes
in the ribs.

STEP 11: Use the plans templates (CF51, RAV 24) to make the
WINDSHIELD TOP RIB and the FUEL TANK COVER (CF20, RAV 17).

STEP 12: Make cardboard templates from your airframe to precisely
cut the floorboards.

STEP 13: Make plywood press clamps (4 or S5) to hold rib sections
together while gluing the cap strips in place.

STEP 14: Clamp the rib sections together and glue the capstrips
in place using SW1 Epoxy or equivalent. Use tape or nails or
light clamps to hold in place until the glue has set. DO NOT
clamp hard - glue will squeeze out of the bonding surfaces,
weakening the joint. Use brass or copper nails if you are not
going to remove them.

STEP 15: Use a drum sander to final fit the rear spar hole in the
rib. NOTE: The finished dimension distance between the front and
rear main spars is 25". To adjust, use the drum sander on the

radius hole for the front rib to achieve the proper distance
between spars. '

STEP 16: Shape the WING STRINGERS (WG27) as per the plans
(RAV43).

STEP 17: Shape FUSELAGE STRINGERS, TOP/BOTTOM/SIDES (CF29/3@/31)
as per manual page 122.

NOTE: It is recomm ended that you glue .025 or .632 aluminum
strips approximately 8" long on both sides of the 10 FLAPERON RIB
AFT SECTION. This will give much more strength to these ribs as
the must support the FLAPERONS. When making the 10 FLAPERON HINGE

BRACKETS (RAV 23) allowance must be made for the thickness of the
aluminum strips used.
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FLAPERON CONSTRUCTION
OBJECTIVE: Construction of the flaperons,

TOOLS NEEDED:
- set of tin snips
~ round and flat files assorted sizes
- drill and assorted bits.
- cutting arbors that can be used in 1/4" drill
- 1/4" hand drill
- assortment of C clamps .
- sanding block / paper (l100-220 grit).
Not essential but very useful;
- band saw.
- disk and drum with belt sanders.
- shop vac.
- drill press
MATERIALS NEEDED: * .
- one (l) sheet of .@20" 202473 aluminum sheet 48"* 144"
- one (l) piece of CLARK FOAM 12"* 36" *1" thick
- one quart of contact cement.
- 1" brush
NOTE: On FLAPERON DEVELOPMENT DWG. RAV 20 it states that the

material used is .@16" 2024T3. It is better to use .020" 202473
so use the thicker material.

STEP 1l: Cut full sheet of 2024T3 aluminum into 3 pieces 16"* 144"
and then bend the -three (3) sheets at 8" along the full length.
Bend well past 90 degrees to 135 degrees if possible

NOTE: It would be advisable to find a fabrication shop that'will
cut and bend the aluminum sheet for you.

STEP 2: Layout one (1) flaperon as per FLAPERON DEVELOPMENT
drawing (WG32, RAV 20). Check your measurements and carefully

cut, drill and file the openings.

NOTE: For simplicity of alignment of holes it is better to make
the bend in the material first before laying out the holes.
However it is more difficult to handle the material if the bend
is put in first. Because you are only going to make one set, take

-~ your time and do it this way.

STEP 3: Make a template out of a piece of cardboard of the

cross section of the flaperon as shown on FLAPERON ASSLY DWG. RAV
21. the template should have a smooth radius on the upper

forward surface. The drawing of the cross section shows a bump
but it should be a smooth radius. Using the template cut out 40
foam ribs out of 1" thick CLARK FOAM. Sand the foam pieces into
final shape and make sure that the foam has no more than 3/4"
height. Take 206 of the ribs and carefully cut out the section
that the spar runs through. Sand for final fit.

STEP 4: If they are not made you will have to construct and weld

1¢ FLAPERON HINGE BRKT. as per drawing RAV 23. Clean and prime
these brackets.
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NOTE:If you are going to put the recommended aluminum sSheet
stiffener on the FLAPERON WING RIBS as set out in the wood rib
construction section, the distance between the .840 sheet horns
on the FLAPERON HINGE BRKT. will have to be increased to
accommodate the extra thickness.

STEP 5: Take 5 -0of the brackets and insert and glue the NYLON
bushing in place. If the bushing has a flange, fit the bushing
onto the bracket so they all match the same. Now position 4 of
the brackets on the aluminum tubing spar.

STEP 6: Fabricate a plywood surface 1@%"* 144" and support it with
a 2*4 or 2*6 frame so that the table will be flat and straight.
The plywood top should overhang the underframe so that you can
use clamps on the flaperon when gluing. Position the FLAPERON on
the table so that the top of the flaperon is up. Mark the hole
locations on the plywood and remove aluminum. You will have to
cut out these areas so that the flaperon will lay flat while
gluing and clamping. Now position the flaperon. Lay a 2"*8"*144"
board on the top side of the FLAPERON and press down so that the
aluminum will lay down closer together. Check the distance and
be carefull not to overbend or crease the sheet. Now position the
alluminum spar with the hinge brackets installed, in the proper
position on the flaperon. Make sure that the spar sticks out past
the flaperon the proper distance on the inboard end of the
flaperon.

STEP 7: Measure and layout equal distances for the FOAM RIBS. You
should have one FOAM RIB on each side of the brackets at least
1/2" away from the brackets, as well as two on each end of the
flaperon. Position 20 ribs and mark location. Remove ribs and
spar, scuff and clean aluminum sheet and spar. Reposition all
pieces and glue foam ribs to lower skin of FLAPERON and spar. Be
careful not to get any glue near or on the FLAPERON BRKTS. Put
some weight and pressure on the ribs so that the bottom of the

FLAPERON is flat against the table. Leave overnight to dry and
cure. :

STEP 8: Now you are ready to glue the top surface of the flaperon
to the ribs. Take some 1"*2" pine and cut l2pcs. 16" long. Mark
and cut out the cross section template used in STEP 3 one one
piece then sand and fit. Mark and cut, sand and fit the rest of
the pieces. These pieces can now be used as spacers to clamp to.
Apply glue to the top surfaces of the ribs and flaperon as well
as the top and bottom of the trailing edges. Now clamp the
FLAPERON down using the cutouts. Check to see if the trailing
edge is straight. Leave over night to set.

You may now repeat the proccess and fabricate the second
flaperon. NOTE: MAKE SURE THAT YOU MAKE ONE LEFT HAND AND RIGHT
HAND FLAPERON,

NOTE: ALTHOUGH WE HAVE HAD NO PROBLEMS WITH FLAPERON FLUTTER

FLYING THE PROTOTYPE, WE RECOMM'ND STRONGLY THAT THE FLAPERONS BE
STATICLY BALANCED.
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FLAPERON COUNTERWEIGHT CONSTRUCTION
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Once the two counterweight horns are made lead has to be melted
and formed around the horn. You will have to adjust the amount of
lead to.-achieve the proper balance.

FLAPERON COUNTERWEIGHT INSTULATION

TIP 4 'Y 8S 23
RIY Sﬁ | 26 ﬂ %4 $2
| f
WING s o £ Ty
- | '
TIP e e

TOP VIEW - LEFT WING
& .

Remove bolt here
Counterweight

and on ribs 3and
7to free flap
for Counterveight
installation and

i Location of
Leading Edge veignt (ABSO

of Flap 1/8" SS Rivets

Rib #5, LEFT Wing

) 1 ’ . balancing. Lubri-
WING a [ 7 as s 1/4 maximum cate remaining
afe— Tievel hinges well. ’
ROOT Ky 7 .
/s .
Flush-——f ¥ The only acceptable deviation from “statically balanced*®
. at this location, would be very slightly nose heavy with
VIEW FROM BENEATH FLAP _ the counterweight ?nstalled. The trailing edge of thf
flaperon could deviate up from level no more than 1/4".
1) Free the flaperon by unbolting as indicated above. Oil remaining hinge locations.
2) Rotate the (lép up to 90 degrees to aid the installation process.
3) The counterveight attaching flange should be drilled for + rivets as shown above, filed
and sanded smooth, with all corners rounded. Align the trailing edge of the flange flush

with Lpe trailing edge of the flaperon, and Y0 degrées to the length of the f{laperon.
4) Using only two clecos in the forward flange holes (into the flaperon spar), attach the
counterweight to the flaperon temporarily.

5) Cleco the counterweight on the i{nboard side of the (laperon hinge at #5 cib on the LEFT

ving. : .

6) Cleco the counterweight on the outboard side of the flaperon hinge at #5 rib on the
RIGHT wing.

7) Level the flaperon, and balance it by trimming avay small amounts of lead from the
counterweight. Go slowly. Do not trim too much. N maximum deviation from "level” whoen

bLalancud of 1/4" at the traillng edge of the flapetoun would be acceptable (i.e., sliyhtly
nose heavy). Scu drawing above.
8) Remove the counterweights, round any remaining edges, deburr, Zinc Chromate, let dry,
and rivet in place on the underside of the flaperon using 1/8" Stainless Steel rivet:..

9) Re-attach the {laperon to the wing, and to control linkasges. Readjust as necrssaly.
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POST OFFICE BOX 3084 .

PRODUCT DATA SHEET 82-2
REVISION FIVE

1. When the design specilies fabric to be attached to the wing rib
cap strips (convex surfaces) by cement, pre-coat the area with

Poly-Tak Fabric Cement. Do not use nitroceliuiose cement or
any other inferior substitule. -

There have been reports ol fatal accidents due to cement bond
fallure when using nitroceliulose cement or commercial
adhesives to bond the fabric to the ribs. Therefore, we strongly
recommend that conventional aircraft rib lacing be used at

adequate spacing as a supplement and safeguard to glue
bond fallure.

Any styroloam. Components shouid be protected with a poly-
othylene fiim wrap to prevent being dissolved with solvents used
In most paints and coalings. Kitchen alds such as “Giad Wrap"
and “Saran Wrap” are polyethylene film.

[y

Z The fabric is attached around the perimeter of ine airtrame
using Poly-Tak Fabric Cement whether bare aluminum, epoxy
primed aluminum or steel, or epoxy varnished wood structure.
Do not attempt to cemve it to “one-part” metal primers or wood
varnishes because soivents in Poly-Tak will litt these solvent
sensitive coalings and interlere with the adhesion 10 the aircral:
struclures. Pre-coating all the tabric contact areas of the
structure surface with Poly-Tak before the fabric attaching
operstion is optional and wiil provide a more positive Joind.
Fabric overiap splices on the airframe should be minimum 1",

Apply a wet coat of Poly-Tak with a 1" brush working approxi-
mately 18 inches at a time. Pasition the fabric immediately over
the tresh coat ot Poly-Tak and rub with the fingers or the glue
brush (o torce the fresh Poly-Tak up through the tabric weave. it
is not hecessary to apply more Poly-Tak on top of the tabric
when the fabric weave is saturated. Only the Poly-Tak between
the fabric and structure surface adds to the bond, not the Poly-
[Tak bulid-up on top of the tabric. Refer to Poly-Fiber Manual 1,
|Revision 12, or later for details of fabric attachment.

3. After drying 15 minutes, heat taut and stabilize the fabric
using a clothing Iron set at 225° to 250° F. calibrated
emperature, Unitormly shrink the {abric. (See Poly-Fiber
anuai for iron callbration suggestions.) Where the aircratt
esign calls for attachment of the fabric to concave surfaces
uch as high camber wing rib underside, attachments should be
ade before the fabric heat shrinking operation.

. A second heat shrinking operation 10 maximum tension, with

@ iron temperature at 350° F. will depend on the rigidity ot the
\rirame. Most uitralight aircratt are very tragile structurally and
abric lension Comparable to cotfton and dope wiil distort and
‘amage the frame. Howaever, uniess the tabric is heated to 350°

. it can be @Xpecied to show wrinkies in cold weather, & time
hen most ultralights are Inactive.

Stits Poly-Fiber Aircraft Coatings
RIVERSIDE, CALIFORNIA 92519
PHONE (714) 684-4280

STITS SuY BASY _
W'y SMmanmdul APpUIS

DECEMBER, 1982

SUGGESTIONS FOR COVERING ULTRALIGHT AIRCRAFT WITH
POLY-FIBER HS90X (1.7 OZ. WT.) AND D-104 (1.6 0Z.) FABRIC

S. Where fabric is to be attached 1o the wing rib cap strips with
cement, reduce Poly-Tak cement 50% with MEK and brus:
through over the ribs to soiten the pre-coal of Poiy-Tak ,and
bond the tabric to the rib surtace. Press the cement welle

suriace firmly with the brush or tingers to sssure good contact.

6. Apply one coat of Poly-Brush, reduced 50% with Poly-Flbe;
Reducer caretully by brush to avoid excessive penetration an v
runs on the opposite side.

7. Reter to Poly-Fiber Procedure Manual 10( suggestions on
conventional rib lacing, reinforcing tapes, finishing tapes, etc.
Use Poly-Brush, reduced 50%, to attach ail trim tapes over lap
joints and ribs.

STANDARD LONG LIFE FINISH

1. Apply a second coat of Poly-Brush, reduced 50%, preferably
with a spray gun to all tabric areas to complete the second coat
and till any voids in the fabric weave.

2. Apply two unthinned spray coats of Poly-Spray to block UV
radiation

3. Apply two spray coats of Poly-Tone pigmented finish
according to the color and trim design wanted.

ALTERNATE MINIMUM WEIGHT
UV. RADIATION BLOCKING POLY-TONE FINISH

Apply two spray coats of UV.blocked pigmented Poly-Tone
finish in substitute for the second coat of Poly-Brush, the
standard three coats of Poiy-Spray and the standard Poly-Tone
finish. The three coat system with fabric and coaling. measuring
S miis thick is the minimum recommended coating. Addlilionsl
Coats of Poly-Tone may be used where light sanding is required
or Poly-Spray may be used in some rough areas such as over
tinishing tapes or when sanding is required to cover a tew brush
marks.

We have made many tests with various UV absorbing materiais
and have selected one type which, in combination with the
pigment in the Poly-Tone, is very etlective in reducing uitra-
violet radialion deterioration. Refer to lest report on reverse
side.

Ultraviolet blocked Poly-Tone is designated with the letters
“UV" after the standard identification. Example: PT-191-UV.

The UV sbsorber color is a very light amber and causes the
lighter Poly-Tone colors to be slightly darker than the unmodi-
fied Poly-Tone.

Page 164"he three coat finish is F.A.A. approved for HSS0X fabric on

lype certiticated aircratr. Relerence Manual #1. Revision 13.
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FAVIELVIING OANR FULTED IEH FABRIC FRKOM U.V. RADIATION DETEHIOHATION

Over the years we have conducted exposure tests with many
types of fabric, including polyester, and can state unequivocaily
that bare polyester fabric will deteriorate to approximately
25% of the ariginal strength during 6 months exposure to ultra-
violet radiation on a 45° incline south facing lence at Riverside,
Calitornia (approximately 34° north latitude). Ultraviolet radi-
ation makes up approximately 5% of the energy lrom the sun.

There are many uitralight aircraft now being covered with bare
dyed, polyester salicioth. Boat sails are used only infrequently
and are stored and protected from the weather and UV radiation
about 99 % of the time throughout a year.

The presence of a dye on polyester labric provides very liltie
protection from UV radiation. It can be predicted that the mulli-
colored saiicioth covered uliralights tied down outside at small
airports and open tields and exposed lo UV radiation will not
pass a flim finger pressure lost afier one year exposure in the
sun beit climates. We are now receiving reports of fatalilies
caused by complete fabric failure on sailcloth covered
ultralights which have been stored exposedto UV radiation. The
tact that the aircrait is not registered with the FAA, therelore not

-

subject to inspection, and the pilot is not required 1o have a
pllot’s license, does not soften the ground impact when the
fabric splits in llight.

When coating and protecting the sallcloth with a pigmented
finish to block UV radiation Is unacceptable for aesthetic
purposes, the next best compromise Is two coals of clear Aero-
Thane (AO-100) which contains a very effective UV absarber.
Application may be brush or spray gun.

AOQ-100 Aero-Thane will remain crystal clear on exlended
exposure and provide a gloss and enhance the color of the dyed
polyester fabric.

The Aero-Thane coating interleres with tight bundling of the
polyester envelopes should the aircralt be dismantled and the
labric folded tor storage, however it will toid withaut perma-
nently creasing and will nol crack.

Flight lests show two coats which produce a smooth surface
andreduce lavric rippling, will decrease the stalling speed, take
off run, and increase the lop speed.

ULTRAVIOLET RADIATION ABSORBER
COMPOUND TEST
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POLYESTER FABRIC COATING TYPE 829e 282 LEs zERNS oE %2 @ w
STYLE WO« - “w O o w LD o =R O VW S
HS90X 2 Goals cleas Poiy-Tone with. | 100 hours 93 (warp) - 56 LA 221545
1.7 oz 0o UV absorbing addilive
H390X 2 coats clear Poly-Tane with | 100 nours 93 (warp) 80 L.A. 521548
1.7 oz. a UY absorting sddiuve
Hasox 1 coat Poly-Brush. 2 coa | 200 hours 89 (uH) 98 23 9 L.A. 521951
1.7 az. UV sbsorbing Aed Paiy-Tone
(PT-180 UV)
HEg0x 2 coats clear Aero-Thane 100 hours 93 (warp) . . 77 LA 521546
1.7 ox. (AO-100)
Whita Saliclotn 2 coals ciesr Aero-Thane 200 hours 181 (hin) 162 n 146 L.A 521951
‘39 oz (AQ-100)
Yeilow dyed Seucioth 2 costs ciear Aero-Thane 200 hours 172 (tuw) - 86 143 LA 821951
‘39 oz (AQ-100)
Dasx biue dyed Saucion 2 coats clear Aero-Thane 200 hours 172 (hu) 174 85 155 LA 821951
“3.9 oz. (AO-100)
Red dyed Saiicloin 2 coats clear Aerc-Thane 200 hours 169 (tili) 1241 78 163 LA 221951
“d9 oz (AQ-100)

‘ACTUAL WEIGHT 5.14 O2.

200 HOURS EXPOSURE IN AN UNSHIELDED

COMPARABLE TO 9 MONTHS EXPO

AT RIVERSIOE, CA.

SUNSHINE ARC WEATHER-OMETER 1§

SURE ON A 45 DEGREE INCLINE WEATHER FENCE

CONCLUSIONS

1. Dye provides very hitue protection trom Uv
radg.ation.

2. Clear Aero-Thane (AO-100) prov.aes [oTeTeTs]
Bul not compiete protection

3. 2 coats of UV
compti: ;t.

e

it
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\fo . .. xo

MOTOR MOUNT TEMPLET RE
6061 T6 3/8 PLATE

NOTE: CUT TEMPLET OUT AND PLACE OVER
MATERIAL AND MARK HOLE LOCATIONS.
MAKE TEMPLET OUT OF PLYWOOD FIRST AND
CHECK FOR ACURACY.
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MATERIAL LIST FOR FUSELAGE

DESCRIFPTION
1/2%.035%158"1qg
ey
o
7/16 %.035x17"LiS
10
1/2 %.035%20
18
1z
1z
3/8 X.035%12
1/2 X.035Xx12
7
13
, 24

=1

=

5/8
1/2
18
3/8 X.035x29
1/2 X.035X15
3/8 X.035x27
7/16 X.035X30
3/8 X.035X24
1/2 X.035%X75

7716 X.035X249

19
1/2 X.035X132
27

ITEM QTY

259
26
a7
a8
a3
40
41
4z
43
4
45
4E
47
48
43
S50
a1l
52
e
4
o3
o6
57
58
=9
GO
&1
62
63
()
65
CE
&7
68

DESCRIPTION

1 172 ».038%5931g
1 S/8 %, 025x%44
1 S/8 % .035%22
1 18
i 172 %.035426
= 19
= 1z
= 14
2 18
10 1%1%.065G6A.8HT.

L OESGEALSHT.
- DESGA.SHT.

374 X.035X33LGE

S 3

7/16 X.QZ5XZ1

2/8 X.0358X21
/16 X.035X:8

2/8 X.035X30

21

A2 X 0Z8X12

17

S

=1

26

/74 £.025% 33

172 #.035% 22

2/8 X.035X12

17

21

1/2 X.035X28

2/8B X.0325X35

B A TR TR S I S 8 O SO ¥y P S U S S S X SRR

WHEN NOT OTHERWISE SFECIFIED ALL MATERIAL IS ROUND TURING
ALL MATERIAL IS 4120

FART MNAamE

f )

FUSELAGE SHT 4 OF &
¢

£S89
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MATERIAL LIST FOR FUSELAGE

ITEM QTY DESCRIFTION ITEM QTY DESZRIFTION
€9 1. 2/8X.025X17 LG 104 1 3/8X.035X18 LG
70 1 : 1 105 = 1/2X.035XER
71 1 1/2X.035X8 106 1 15
7z 1 32 107 1 3/8X.03E5X10
73 1 7/1EX.025X12 108 1 10
74 1 1/2X.035X3 107 = 10
75 1 . 2 110 5 3/8X.0ESK1 LG
- 76 1 7/1EX.035X4 111 = . 065 A SHT.
77 112 2 L0ES GA SHT.
78 1 1/72X.035X521 112 1 7716X.065X2
79 a8 3/8X.035X1"Li5. 114 ", 3/8X.025X30
80O 8 . 0ES GA SHT 115 1 6
81 4 . 11& = 20
a8z 8 S5/16 WASHER 117 1 L 030 5A. SHT.
a3 1 7/8X.035X37L0G. 118 1 3/8%.035%31
B84 z 1/2X. 035X 10LE 119 1 1 2/E8X.0325X1
85 2 12 120 1 3/78X.0325X1
86 2 14 171 1 2/BX.035XED
87 2 13 122 £, 3/8X.035X1.5
88 1 13 I3 6 . 1/ZX.040X1 1/%2
83 1 21 1244 10 L0030 GHT
90 4 7/16X.0E5X2 125 1
91 1 1/2%,035 FLARE BOTH ENDS 126 1z _
9z 1 1/2X.035X34 7 = L1ES BHT.
33 1 : 18 128 1 3/8X0E5X8
94 . 2 21 129 1 1/8
(;i) z 7/16X.035X17 120 1 7/16%. 065X 1
: 1 1X.049X327 _ 13 1 063 SHT
97 z 1/2X.035X17 132 1
98 z 20 33 & 3/8X.035X1
EE 1 3¢ 134 = ZAX. O43X374LG
100 2 ) 25 = L H0 SHT.X4XZ2 174
101 z s 126 1 3/8X.035X3
10z 2 1z 127 1 12
103 1 3/8X.025X21

ALL MATERIAL IS 4120
WHEN NOT OTHERWISE STATED AlL MATERTAL IS ROUND TURTMG

FARET NAME
FUSELAGE SHT S OF &

. DATE
' JAM. /B
FAET HOS. DRAVING NOS.
FlL 22 Fav 25
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ITEM @QTY

138
1839
140
141
142
143
144
145
146
147
148
149
150
151
o182
153
154
1595
136
157
158

59
160
161
162
163

NOTE:

MATERTAL LIST FOR FLSELAGE

DESCRIFTION
274 ANGLEX, OE5X%

L1285 SHT. X1 1/2X1
WING STRUT MTE BRET
3/8X.035X3 (/=2

10 1/2

13 1/2

14
FPULLEY ANZ10-34
. 065 SHT.
1/2X. 035X
063 SHT. X1 S0.
THROTTLE L INEAGE
7/16%. 035432
1/2+.035%323
S/164.065%5/8
LOES SHT.*5/8
3/8%.035%:
S/B%. 03545
2/8%. 035435

1/2%.028%

b e YR o RY o e BT B R R R R e e e e

a

Section Q-0 on Drawing

ALL MATERTIAL 4130

WHEN NOT OTHERWISE STATED all M&TES A

1/

rd.

ST
4 o)

172103

0

FL &

EESRE SO S A e

SrIT

[
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DEORCUING THE TG

'I:

Fie Ak [HGE

s ad

o

CESCRIFTION

part

&

#1660
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