THE FINISHED RUDDER HAS NO TWIST WHEN THE TRAILING EDGE SPLIT:

THE MIDDLE. STAND BACK AND SIGHT THE TOP TRAILING EDGE IN THESMBI‘)ELETA(;,FE RTZDE ss%& W
WITHOUT MOVING YOUR HEAD, DROP YOUR LINE OF SIGHT TO CHECK THAT THE JRALING. ehGe
7R1-5 AT THE BOTTOM SPLITS THE SPAR IN THE MIDDLE.
o TIP RIB
N 2 RIVETS A4
NUMBER DRILL BITS: EDGE nlsm:‘c%i A — e I N
40 = PILOT HOLES (.098" DISTANCE FRO
zSO = A4 (.129"15E (g0e) SKIN TO THE CENTER OF THE 7R1-5
#20 = A5 (1617 HOLE. APPROX. 10MM OR
BENT STRIP 2.5 X DIAMETER
CLECO COLOR CODE TIP RIB ANGLE
COPPER = §130 HOLE 2 RIVETS A4 i MARK A LINE 50mm FROM THE
SILVER = f40 FRONT OF THE RIB. POSITION THE FRONT
BLACK = §20 7R2-1 EDGE OF THE BENT STRIP ON THE 50MM ¥
RUDDER SPAR LINE. s ||
RIVET DESCRIPTION CHECK; 1318 FROM BOTTOM OF THE SPAR ' A
A4 = AVEX 1/8" BUND RIVET TO THE TOP OF 7R1-5. \ l;
A5 = AVEX 5/32" BLIND RIVET IR1~4 BENT STRIP—__ of;
REAR RIB f}4 / I
3 RIVETS A4 : RVETER NOSE PIECE:
N ALWAYS USE A SPECIAL CONCAVE MACHINED
NOSE PIECE ON THE RIVETER TO TRANSFORMS
S THE FLAT COUNTERSUNCK RIVET HEAD INTO A
NN ROUND DOMED HEAD.
D CHECK: THE EDGE OF THE RIVET HEAD MUST
>\ MAKE FULL CONTACT WITH THE SKIN; THERE
7 SHOULD BE NO GAP BETWEEN THE RIVET AND
\g THE SKIN.
: DRILLING THE RIBS: : .
WITH A MARKER, DRAW A LINE IN DETAIL TO SHowW How THE [- || -
THE MIDDLE OF THE RIB FLANGE. BENT STRIP POSITIONS s
CLAMP THE RIB TO THE SPAR: THE TIP RIB ABOVE THE ol
CHECK THE RIB IS CENTERED 7R2-2 MMQ_U_ENQE END OF THE SPAR : f
BETWEEN THE LEFT AND RIGHT SPAR DOUBLERS &
SPAR FLANGE. BACK—DRILL & A4 PITCH 40 ~1. TRIM THE BOTTOM CORNERS OF THE SPAR FLANGE. .
CLECO A FIRST HOLE WHEN THE ~—2. POSITION THE DOUBLERS FLUSH WITH THE BOTTOM OF THE |
RIB FLANGE CENTER LINE IS SPAR,TRACE THE 12MM CUTOUT & TRIM DOUBLER. MARK |
VISIBLE THROUGH THE DRILLED THE RIVET LINE IN THE MIDDLE OF THE FLANGE THAT OVERLAPS
HOLES IN THE SPAR. 7R1-6 THE SPAR WEB.
NOSE RIB 3. LAYOUT THE RIB STATIONS ON THE INSIDE OF THE SPAR, MARK
4 RIVETS A4 THE NO RIVET ZONE FOR THE UPPER BEARINGS, PITCH 40
% BETWEEN THE RIB STATION AND THE TOP OF THE DOULBER.
\ @l DRILL AND CLECO WITH #30, EVERY THIRD HOLE IN THE
> Voo DOUBLER, THEN GO BACK AND DRILL T:EB |h7aRE1;Er1\ov:EN HOLES.
~~ g —— 4. CLECO THE HORN 7R2—3 TO BOTTOM RI -
3 NOTE: DURING -l - g. (L:IC;EATE THE BOTTOM RIB INSIDE THE SPAR, SQUARE THE BOTTOM OF THE
THE RUDDER WORKSHOP THE 5 SPAR FLUSH WITH THE HORN. CLAMP THE SIDE OF THE RIB TO THE SPAR
UPPER RUDDER HINGE ANGLES £S: R FLANGE. DRILL AND CLECO FRONT FLANGE WITH 4 X A4 (#30 HOLES).
7F2—4 ARE NOT INSTALLED, THE  7R1-3 S =3 — 6. CONTINUE TO DRILL THE REAR RIBS TO THE SPAR, ADD THE
AREA IS MARKED AS A "NO REAR RIB #3 3 N 5 NOSE RIB ON THE FRONT SIDE OF THE SPAR. NOTE: THE RIB
RIVET ZONE" TO ALLOW HRRIETSEAS \ 6 FLANGES POINT DOWN.
EXACT ALIGNMENT i NEL ~— 7. CLECO THE BENT STRIP TO THE TIP RIB 7R1-5. POSITION
WITH THE FUSELAGE (Ree=—————— . _____ Atz wo ok o9 THE RIB ASSEMBLY AT THE END OF THE SPAR LEAVING A FEW
ATTACHMENT POINTS. 2 10NE1,A " [H MILLIMETERS BETWEEN THE RIB FLANGE AND THE SPAR.
N 2 Nk ® Y0 — 8. UNCLECO, DEBUR HOLES AND ROUGH EDGES AND CORNERS.
N Z :gsE ~- 9. REASSEMBLE AND CLECO SKELETON (WITHOUT THE HORN).
S (4 10. RIVET RUDDER SKELETON ASSEMBLY: PLACE THE HEAD OF THE
O \ 540, RVET ON THE FRONT SIDE OF THE SPAR.
TR1-2 < \ ey 11. CUT THE BOTTOM ANGLE OF THE REAR SKIN 7R2—1
REAR RIB 2 Y \ 12. POSITION THE RUDDER SKELETON ASSEMBLY INSIDE OF SKIN TO MARK
4 RIVETS A4 2000 Y 20 RIB STATIONS.
A ek o 13. PRE-DRILL REAR SKIN WITH #40 PILOT HOLES.
N \ e 14, CLECO THE SKIN AT POINT AB &C. DRILL & CLECO TO SKELETON
7R1-1 Y \ © WITH #30 WHEN THE RIB FLANGE CENTER LINE IS VISIBLE. TURN
RUDDER BOTTOM RIB #1 S~ OVER AND DRILL THE OTHER SIDE (WAIT TO DRILL THROUGH THE SPAR).
4 RIVETS A4 ~d\ UT  15. SLIDE THE LEADING SKIN IN BETWEEN THE SPAR AND THE REAR SKIN
) Y0 AND DUCT TAPE DOWN; DRILL AND CLECO THROUGH THE SPAR: START
T N NS IN THE MIDDLE AND WORK OUTWARDS. DRILL & CLECO THE OTHER SIDE.
ey i \ s ZTAT20M  16. DRILL THE NOSE RIB BETWEEN THE CRIMPS.
| Lo s ERIBCED cpi® 17. DEBUR & RIVET FINISH RUDDER.
Voo N
AFT EDGE OF i HORN 7R2-3 N 2 T:EFQZM of
SPAR FLANGE i 10 RIVETS A5 ot
7R2-1 | B
! 7R2-4
!'| FRWD=> /-
| STEP 4B: POSITON THE HORN AND
# I EXTRUSION ASSEMBLY ON BOTTOM RIB #1 BY
I
g 1

12

5 alp: |

STEP 1: THE 12MM CUTOUT IS TO
MAKE ROOM FOR THE THE BOTTOM
RUDDER RIB  7R1-1

STEP 2: THE DOUBLER FITS
INSIDE THE SPAR FLANGE: NO GAP
BETWEEN FLANGES.

\”’;@k 3

~ ENCA/ B,

3/4" SPACER BLOCK
/ UNDER BOTTOM ——
TRAILING EDGE

LINING UP CENTERLINES. DRILL AND CLECO.
REFER DWG 7-R-3.

7Rl—1—/

7R2-3

; MARK A LINE AT 12mm
FROM THE CENTER OF THE HOLES.
CLAMP A PIECE OF EXTRUSION (USE
7R2—4) ON THE 12mm LINE.

-
EIVHS: A4 PITCH 40
IN RIBS AND SPAR.

-
Z P
-

STEP 4A
STEP 4B

: SLIDE THE SKELETON INSIDE THE SKIN: THE
FRONT OF THE SKIN IS FLUSH WITH THE SPAR, ALGN THE TOP OF
THE SKIN WITH BEND TANGENT OF THE RIB FLANGE (APPROX. 3mm
BELOW THE TOP OF THE RIB). MARK THE RIB STATIONS ALONG
THE FRONT EDGE OF THE SKIN. REMOVE THE SKIN TO LAYOUT
THE RIVET LINES THROUGH THE RIB FLANGE: RIBS #3 & §4 ARE
AT 90 DEGREES TO THE TRAILING EDGE, RIB #2 OVERLAPS THE
END OF #1. USE DWG 7-R-3 TO HELP LAYOUT RIVET PITCH.
PLAN FOR A RIVET AT THE INTERSECTION OF THE SPAR WITH THE
RIBS. DRILL WITH #40 DRILL BIT, THE SECOND TO LAST HOLE
FROM THE TRAILING EDGE THROUGH BOTH SIDES OF THE SKIN &
CLECO INTO THE WORKBENCH. WAIT TO DRILL THE LAST HOLES,
THEY WILL BE OFFSET TO AVOID RIVET INTERFERENCE. DRILL THE
REST OF THE HOLES.

DRILL EACH SIDE OF THE RIVET LINE THROUGH THE
SPAR SEPARATELY.

SIEE |ﬂ‘_; POSIMON THE RUDDER ON THE BOARDS (TO KEEP

THE TRAILING EDGE STRAIGHT), THEN POSITION THE SPACER BLOCK
BETWEEN THE WORKBENCH AND THE BOTTOM TRAILNG EDGE. SUDE
THE SKELETON INSIDE THE SKIN: THE FRONT OF THE SKIN IS
FLUSH WITH THE SPAR, ALIGN THE TOP OF THE SKIN WITH BEND
TANGENT OF THE RIB FLANGE. DRILL & CLECO HOLES "A" & B
IN THE TIP RIB, THEN "C” IN THE SPAR. AUGN THE RIB TILL YOU
SEE CENTERLINES AND DRILL. WAIT TO DRILL SPAR RIVET LINE.

: THE NOSE RIB 7R1—6 IS AT 90 DEGREES TO THE
SPAR. ALIGN THE TOP AFT CORNERS OF THE NOSE SKIN TF3-2
FLUSH WITH THE TOP OF THE REAR SKIN. TRACE AROUND THE TP
RIB 7R1-5 ON THE INSIDE OF THE SKIN TO TRIM THE OVERHAND.
MARK A 10MM OFFSET LINE FROM THE SPAR RIVET LINE AND TRIM

EXCESS MATERAL. CLECO AND RIVET THE NOSE SKIN TO OVERLAP
ON TOP OF THE REAR SKIN.

; LAYOUT
105mm UP FROM THE
BOTTOM OF THE TRAILING
EDGE & CONNECT WITH
A STRAIGHT LINE TO THE
FRONT CORNER. MARK
BOTH SIDES. MAKE A
ROUGH CUT 1/2" FROM
THE LINE TO REMOVE
THE BULKY MATERIAL,
THEN DO A FINAL CUT
ON THE LINE (CUT

EACH SIDE SEPARATELY).

STOL
CH 701

701 RUDDER ASSEMBLY
REF DWGS: 7-R—1, 7-R-2, & 7-R-3
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CRIMP LOCATIONS

RIB BLANK

R11
(o) 85
35—~ RUDDER NOSE RIB FORM BLOCK
X= 0 50 100 150 200 | 250 275
\\—ﬁ*{UE?",i‘é&s Y=|425| 47 | 48 | 47 |41.3| 308|215

NOTE: THE RIBS ARE SYMMETRICAL ABOUT THE CL

6 Y2 RUDDER NOSE RIB
t=.025" 6061—T6 (1 REQ'D)

CRIMP LOCATIONS

r—27*<747—~

R11

5 )2 RUDDER TIP
t=.025" 6061—T16 (1 REQ'D)

FLANGE
11" OPEN

2)/O\_RUDDER REAR RIB #4

t=.016" 6061—T6 (1 REQ'D)

FLANGE s 460
11" OPEN \

[
1
3 o RUDDER REAR RIB #3
—.016" 6061—T16 (1 REQD)

500 |
Ja \
/ i
9 /%/%f/ s _“?
E 2 OPEN
1 FU*NG >0\ RUDDER REAR RIB #2
t=.016" 6061-T6 (1 REQ'D)
— 580

RIB BLANK
FLANGE
30" CLOSED

7 7

" i
/ /
/_4 / / % FLANGE 2 C—Lj(gSED

P4 RUDDER BOTTOM RIB #1
t=.025" 6061—T6 (1 REQD)

==

267 STOL VERTICAL TAIL RIBS O
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1300

TR0 TR1-5
s <= FRWD -**./
' ] 2 RIVETS A4—
| raaia .
2 rvers aa— T — T~ / i
' [ \
\7R2—1A;/ / \
’ /\5\.—7R2—1 BENT STRIP / '-\
4 ‘/' ‘.\
i i L
NOTE: BENT STRIP 7R2-1A / \
! HOLDS TIP RIB 7R1-5 / RRYA \
‘ ABOVE END OF SPAR 7R2-1 / \
/ L \
i N
' /‘ \3 RIVETS A4 \
I 7R / \‘\
D 2-2 p
l'/’ /— _\ ,/ \‘.
i / \
| ;

T | : ‘
\ A — 4 RIVETS A4 \
7R1-6 13 RRYS \
b1 .
A4 PITCH 40 = 1 \
7R2-2 e _k ‘
gy
890 ~.| [N—4 RIVETS A4 \
4 RIVETS A4 \
— .

DISTANCES MEASURED

FROM BOTTOM OF SPAR
TO RIVET LINE THROUGH
RIB FLANGE 530

LA
I P .

1
|
1
I
1
I
o
\/\5 CLOSED A4 PITCH 40 s ‘/‘*\ it (HINGE LINE)

 7R2-2
di=157
19
120 I 1 ‘\/C\—7R2—1
7R2-1 19—~] by
1 RUDDER SPAR 2 YO SPAR DOUBLERS
t=.032" 6061-T6 (1 REQ'D) t=.032" 6061-T6 (2 REQ'D)

18—\
T %

101° | \\\ T -

1

o\ BENT STRIP
1A ) =025" 6061-T6 (1 REQD) |

10——1*[——25——1 e I
+ l, + +
b
\ i N\ |
s |
fe—20—]

UPPER RUDDER HINGE ANGLES

RUDDER HORN 4
EXT 3/4 X 3/4 1=.093" 606116 (2 REQD)

32 :
t=.090" 6061—-T6 (1 REQ D)

STEOL RUDDER PARTS AND SKELETON 7 R— 2
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RIVETING SKINS: ALL RIVETS A4:
PITCH 40 ON SPAR
PITCH 40 ON RIBS

870

2 YO\ RUDDER NOSE SKIN /

t=.016" 6061-T6 (1 REQ'D)

30 TO CLEAR
= ELEVATOR HORN ~
TR3-3 =~
GOTTOM

TRIM BOTTOM EDGE OF SKIN ———
TO MAKE ROOM FOR AFT
EDGE OF UPPER ELEVATOR
HORN 7H5-1 (CHECK IN

IN UP DEFLECTION POSITION)

LLSB (7R3-4)
0\ UPPER SPAR FAIRING

@/x\;ms‘ 6061—16 (1 REQ'D)
di=170 1=180

7R3—-4

@/o\ LOWER SPAR FAIRING .

t=.016" 6061-T6 (1 REQ'D)
dI=220 1=255

SEE 7-F-4

UPPER RUDDER HINGE ASSEMBLY

7R3-4

RUDDER STOP
7C5—-4

SHIM BETWEEN

LONGERONS LENGTH=8mm

TIE DOWN RING
SEE 7-F—4

QYT=1
LOWER RUDDER HINGE ASSEMBLY
n STOL RUDDER SKINS / HINGE DETAIL ‘7—__R_—34\
8267 |ch 701
COPYRIGHT © 2002 CHRIS HEINTZ | WWW.ZENITHAR.COM | [ DATE: 06/2005 |

1220 (4FT)

0\ RUDDER REAR SKIN

/ 1 t=.016" 6061-T6 (1 REQ'D)

OFFSET LAST RIVETS

[=—40—= —R3
T CROSS SECTION TO
SHOW SKIN OVERLAP w
P.:»s’&

7R2-4

BUSHING 4130N 1/4"0/D X .028"
1 WASHER AN960-416

BUSHING 4130N 1/4"0/D X .028"
LENGTH=10mm
2 WASHERS ANS60-416

TRAILING EDGE DETAIL

BUSHING DETAIL

LOCKNUT AN365-1032
CLAMPS BUSHING BETWEEN
HINGE ANGLES (TOP) AND
HINGE PLATES (BOTTOM)

AN3—7A (WASHER UNDER HEAD & NUT)




