-
R % ’

pE

T-18 BUILDING INSTRUCTIONS jg

Those of you who are relatively new EAA members might not have all of
the Sport Aviation magazines in which John Thorp's T-18& building instructions
appeared. For your convenience, the lssues in which articles appeared are
listed below. Cepiles can be cbtained from EAL Headguarters or from your
LAA friends. You really should have them to build the T-18. If there is
enough interest, we could have reprinis of these ariicles nmade,

Part I General Moy ~ 1962

Part IT Outer Wing Beanms June -~ 1962
Part 111 Ying Ribs July « 1962
Part IV Lssembling Wing Paﬂels CAugust - 1962
Part V Ailerons September -~ 1062
Part VI Hovember - 1962
Part VII coemlber -~ 1962
Part VIII Anril - 1963
Part iIX Juae - 1963%
Part X July - 1962
Part ¥I Merch - 1584
Part XII nz Mount March -~ 196M4

riand, 5 Griffin Dr., Apalachin, H.Y.

BUILDING THE FUSELAGE ~ Here are a few tips that might help other bullders in

building the fuseiape. Follow parts 9 and 10 of Thorp's BUILDING THE T-18
articles. Everything worke finc just as the instructions specify. It is of
considerable help in sguaring up the fuselage during assembly if the #523-1
bottom skin is laid out with encugh excess metal to extend across the main
spar cutout and overlap the 523-2 floer. This permits thc two bottom sking
to be clecoed together for better alignment.

Some people have Tound it difficult to obtain 16 ft. lengths of 3/4 in.
angle. Merrill Jenkins, Harbor City, Calif., has these for $65. He also has
all other extrusions for the T-18. It is feasible to use shorter lengths of
extrusions and splice them. For instance, G, Schiller, 736 Christianson Ave.,
Madison 14, Wisconsin has 12 {t. lengths for only $2.40 each. You'll nced
at least § of these. You can also save about $15. on the side skins by
obtaining two 4 x 12 ft. shests and moking & flush splice between station
259 aﬂd 179, Use a piece of .032 gr .040 material for doubler backing, >

“In Paft X, John states that the curvature should be pht in the longerons
before assembly. He has since found that the longerons can be riveted to
the skins in the flat condition before being assenbled, They are then bent
tc shape as the skins are clecoed in placc on the fuselags. This ensures
that the skine are drawn tightly against the longerons sincs some wavines
will occur if the leongerons are bent and holes are transierred on assembly,

I wos skeptical of this procedure and found it very easy to bend the longerons
to the proper curvature with a jiz nade by Don lazter.

For a bending Jig he sawed a 12 in, radius along the edge of a plece
of 2 x b , one foot long, then made a saw cut along this same edge about
1/16 in. wide and over one inch desp. He then nailed this block to a table
and nailed another back up block about 1/4 in, away from the cruved edge.

By slipping one leg of The angle in the saw cut it was a simple matter to
progressively bend the angle to any desired curvature, Thesce angles were
riveted to the skins, while thoey were off the fusclage assembly. During
hole transfer from the skin to the longerons, the longerons were held nearly
flat. Then when they were put into the assembled fuselage, the skins were
drawn tightly agsinst the longerons. It was difficult to detect the lightly
scribed for and aft center lincs on the longerons for hole transfer until I
found a simple cure. I sprayed a coating of zinc chromate on the longerons
before scribing them, This made the scriba lines show up. The -3 longerons
should be cut off at a BO degree angle to fake sufficient ciearanc& for the
rudder.
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You should have no trouble with the matched hole tooling technique on the
fuselage except possibly on the top rear skin, When the skin is mated with
the fuselage frames any slight misalignment will cause "oil cans™ in this
skin. BSince other builders have experienced this problem I chose to take a
slightly different approach in transferring the holes from the skin to the
frames. I first drilled all of the holes in the skin except along the side
flanges. Before bending the flanges down I transferred the top center line
holes from the skin to the frames. With these center holes located I then
used transfer strips to locate the remaining holes, It is important to remove
any twist in the fuselage before the center line holes are transferred.

Bending the flanges on the top skin was done very simply by bvending it
over the edge of a board with the curvaturc of the top skin sawesd along the
edge. I bent up some small test samples first to determine where to place the
skin relative to the edge of the board. After the flange was bent down to
45°, I warked the location of each rivet hole and then, using a homemade
crimping tool, put cne crimp between each rivet hole to draw the skin down to
meet the fuselage frames. The 580-1 "hip" skins were made in a similar fashion.
Care should be taken not to extend the crimp very far into the flange or it
will be wvisible after assembly.

MAKING THE FIN -~ Dr. B. John Shinn, 3141 Cornell Avenue, Vestal, N.Y.

In Part VI, BUILDING THE T-18, Wov., 1962 Sport Aviation, Thorp said,
"When the fin is done you are the master of the T-18 project. No other
component is harder to make.' But, when the time came for me to make the fin,
I was definitely not yet ready to make the hardest component on the T-18. I
wag, of course, spoiled at this point by the relatively easy assembly of the
matched hole techniques which were used on the wing panels and stabilizer.
They are rectangular in principal view and lend themselves readily to this
approach. Not so with the cye ~-pleasing but trapezoidal fin. To get around
this problem I have figured out a way to make a very simple fin jig., With it
I found that the job of building the fin turned out to be easy, fast and a lot
of fun.

I must admit the problem of supporting the skeleton (ribs and beans)
assembly of the fin, as suggested in the article, (so that ite center plane
was held 3 inches above a table by lots of clamps and blocks), had me a little
concerned. The problem gnawed at me for quite a while and gradually the idea
evolved that what I wanted was some way of holding the skeleton in rigid
alignment which would allow me to fit and drill the skin simulianeously and
symmetrically on both sides over the skeleton. DBut how? 411 of these things
at once aren't so compatible. Any rigid jig would have to come through one
side or ancther of the skeleton to ke supported. DBut, the only side that
wasn't to be fitted with the skin was the backside, =~ the beam. That's it!

A4 jig that fits through some holes in the beam! Now all I had to do was figure
out how. Bince it had to be cheap and relatively easy to make, I ruled out
wetal welding, etc. Thus wood was used; 2 x 10's (all as square and true as
possible)., The basic idea was to c¢lamp the rear fin beam between two blocks
of wood to which the ribs could be screwed and held in rigid alignment. The
clamps and the blocks could not protrude beyond the width of the ribs.

Figure 1 shows the basic idea of the jig.

The main jig spar made of a 2 x 4 is placed behind the 566~1 fin beam
and two large blocks of 2 x 10 are clamped edgewise over the 566-~1 fin bean.
The clamping is done with four, 3/8-16 bolts, 6 in. long. Two large 1-1/L
inch holes in cach block provide a place for the nuts of the 3/8 bolts., (My
Sears Craftsman Powercraft wood bits were used to make these holes.) Washers
are placed under the beads of the bolts as needed to keep from "running out
of threads." The blocks are cut at exactly 8° off perpendicular (as shown
on the fin assembly print} at the right position for the ribs to be clamped
to them. :
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The 2 x 4 ean be clamped in a vise to hold the jig assembly during the
entire skin fitting operation. The ribs are "clamped" by long wood screws
going into the end of the blocks. (Washers urrier the serew head will help
distribute the.load .on the 7ib a little betier., The bottom rib is s:irewed
to the bottom edge of one biock while the midilie and top riis are scraowed to
the other block. If the blecka do not come ¢ut at just the t pesition,
keep trimming them until they do. If you go veoo lar, shins bb made of
scrap aluminum, maconite, or thin plywoocd, depeioing on the

If you want a rzolly firvst-clacs jig, thea you'll want nze rib biocks
which support the ribs slear outbt to ths frost tips. {(The 2 z 10%z Zon't go
the whole way to the tims cud the ribs could be forced cut of aligonent if
proper care is not exercised during the fittizng of the fin si Zikia ) rese rib
blocks are screwed o the 2 x 10%s which have been triwmned so that the blocks
will hold the ribs in the preper planz,

Before the ribs are screwed in ylace, they zre "cliecoed" to the fin beanm
through the rivet holes and are "C'" clanpsd to the blociks., A ”C” clamy
grasping between the 1-1/4 in, aut hole and the end of the bloek will do the
job. The ribs are then lightly tepped into aligrment before ﬁcreming to the
blocks. The alignment can be done by: (1) sigiting to a line, (2) using a
flexible straight edge, and (3) laying the jig assembly on & flat pilate (table)
supported so that the center line is parallel to the surface. This last
technique uses some wedges (made from scrap wood) which can be fspped for
proper positioning. As a checi, I used alil three techniques., (Don Carter
went a step farther and assembled the jig and fin beam on his fuselage so he
knew the bottom rib was at the right pcsitloﬁ.)

From here on the job was just fun. Dimesnsions from the plans were used
to layout a fin skin that had about 1L/4 in. to 3/8 in. excess on all sides.

The fin skin was cut out and then was bent by: (1) bowing the skin so that
the trailing edges could be clamped together between two boards, and (2)
squeezing the skin tegether by using & cloth wrapped 2 x 4 to push down on
the skin as it lay on a table. You really have to lay on it te get the zharp
radius that fits the ribsl! The 2 x b distributes the load so you won't get
a "lumpy" bend. After several trials of bending, unclamping, fitting on the
fin skeleton, reclamping, and roally pushing donn hard you'll decide iis a
good fit.

The skin is thzn held and cleamped dowvn -1 rosltion on one side of the
skeleton while the other side is la7%ed vy Diks » flizn g0 you can reach in
and trace on the szin along the botinm ef : ses with a pencil,
Observe the gap betwsen rib and poncil zust bs added to the
250 rivet edge distance when you ma of the rivet pattern

for each rib. Measure up tre proper d3 aced lipe and draw
in the rivet pattern center line. Dril 5t the foremost
rivet position that you can with the z.  (This will be

Fal

from the inside of the fin skin, of ﬂov mark all rios with pencil

at .250 inches from their bottom odgus the rivet center line)., Re-
position the skin over the skeleten sliding it until the center line on the
rib shows through the 1/16 in. hole ir the skin. Drill through the skin

hole into the rib with the 1/16 in, drill while holding the skin firmly by
hand on the rib leading edge. DBoth holes (rib and skin) can now be drilled
out to a size 30 and a eleco inseried. The percil iines are rachecked for
shifting, etc. The skin is rewmoved and an undersize hole is drilled at the
rivet position closest to the Iin beawm. The skin is agein fit on the skeleton
and clamped with the front clsco. The back rivet hole is checked for align-
ment with the pencil line on the rib. If it is close enoughk, then proceed.
(Otherwise, check for reasons and decide on either (1) exéa-mlﬁg the under-~
sized hole sideways with a file meet the pencil Line, or {2) perhaps flexing
the skeleton a little.) When you're satisfred % the hole aligruent,

connect the front and back holes with a peusil line. Mark off rivet positions
and drill small pilot holes. Then ream cui wita a No. 30 drill, putting clecos
in as you go.
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By removing all but the top cleco this side can be pulled up like a flap
so that the opposite side ribs can be traced along to determine the rivet
line. Repeat for all ribs. Be sure to put clecos in as you drill. This
prevents bulges and warping. You may now trim the skin to size, The only
thing left is putting in the rivet holes for the fin beams (front and rear).

The 1little front beam can be clecoed in position on ithe boittom rib.

By opening up one side of the skin you can reach in and push up firmly on
the top end of the front beam. While holding it in position ycu can sight
up along it edgewise from the bottom and draw a rivet center line for the
straight position. Check by several resightings and drill a hole, Check
edge distance on the beam and proceed with other straight line hnlss accords:
ingly. To get the holes along the curved portion, remave the front besan

and make a transfer template on the beam. Iaclude holes to be drilled as
well as those already in place. Reinsiall the front fin beam and cleco the
template on the skin and gill the reneining holes.

If the rear fin beusm was net punciied belere fitting the skin, then the
same procedures as described above can be used. If 1t is already punched,
then 1t is necessary to transfer the holes 3o the skin. At the top, where
the overhang of the skin is not too great, the Whitney punch can be used to
punch through directly. At first it would ssem the hole is on the wrong
piece to do this, since you can't get the punch inside the channel of the
beam to index on the hole, This problem can be circumvented by a neat little
trick we learned., Slide the punch over the two thicknesses of metal (skin
and spar) with® the die on the spar side and the punch on the skin side,
Then push a long 1/8 in. rivet up through the die of the Whitney punch and
hold it in place lightly against the underside of the beam. Slide the
Whitney purnch around until the rivet drops in the rivet hole already punched
in the beam, and then squeeze. The rivet is pushed down through the die by
the punch and the plug from the new hole.

Where the overhang is tooc large for the Whitney punch, a long 1/8 in,
transfer punch can be used, Push it through the holes in both flanges of
the fin beam, lifting first one skin as a flap and then the other.

With a great deal of care you could drill through this hole in the
beam, but itts tricky and you might eniarge them. The fin is ready for
riveting!!

While the description of how to do the fin may seem pretiy involved,
the actual job is pretiy easy¢ The next guys in lire will really think
it easy since the Jig is already bullt.

HI SHEAR RIVETDS - As sone. of you have discovered, Jonrn Thorp has run out of
the Hi Shear kits which ke had veen selling. He was doing this as a service
to builders but now with his preseant work iocad, cannot continue to make up
the kits. Unfortunately, Hi Bhear has no distributors and they will not
sell rivets in quantities less than 100, John says that it is perfectly
alright to use AN bolts with elastic steop nuts. i Shears were specified
only becauge of a slight price advantage.

I wrote to the Hi Shear Company and asked them To make up kits but they
only weould quote prices on quantities of 100 of each type. The prices ave-
rage about 14 cents each inciuding collars. If there are at least 50 persons
interested in kits at about $15. each, I shall consider making them up. If
you are interested, just send your name and address to me, ILu Sunderland,
within two weeks, If there is sufficlent interest, I'll put a notice in
the next newsletter and everyone who wishes to order can send me a check,
They require payment in advance,

NOTE: Word has been received that Mrs. Cavin had a heart attack over the
weekend ard is now in the hospital. Everjone sends their wishes
for a speedy recovery. Wherever possible, please send all correse
prondence regarding the T-18 %o L.D. Sunderliand, to give Dick a break,
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MATERIAL LIST ~ Everyone has been waiting

list,
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for someone else to make
that T have about all oy aluminum,

z material

frames
upper skin’
£lap junction).

2 fus,
T

Forward
cludes

80" plus 2 fus. franmes

o

ttom fus, skin-

in and "hip" slon
1 and ”Hzp” skin

but no one: has made the grade. Now
I'1l pass on the breakdown as far as I've gone,
2024~T3 Alclad .D75 ' x h' x 12! 7170 sheets
Sheet Wunmbar
i Quter " plus
2 Qutap T owtus
% Inboa 90t {in
pias

L Inboar i
5 Tep fuseliags mn¢1 mlus bo
6 Fuselnge side sk
7 L 5
8 ki AN i

Note: BSheets 6 and 7
but costs about $10.

WMOITa,;

sh

w15t
a clase fit
front skin.

can be replaced by one i
Shzet 2 mzke
be better for the ;pe'

ox 12! 1 shest

Rlbs ior

202&~T3 Alelad ,015

wzn“s, fin a%& staba

or 020" % 3

1
2 i
2024.T3 Alclad 032 x &' x 06"  3/4 she
Frames, beans, etc.
202L-T0 or 606114 032 x Lt x 720 1/2 sheet 4o
e, Frames a*'}é‘ ribs [
{2024~T0 or 6067 ~Th” 040w b ol /6 sheet

2024-T%

.O‘{PO . i:‘ -

tani suppert ete,
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¥ain spar,

D. Underweood
1565 Toplea
Euless, Texas

Mark Allen
PO Box 1&
Palos Verdes

Eotates, Calif.

John Wall
5649 Colorado Dr Si
Cedar Rapids, Ilowa

Marion Hawk
5513 Laurette 5t.
Torrance, Califl.

Ed Seversen
679 W Wells St.
Chicago 10, 111,

floor {ernough for 3 airplanes)

John Foy Fpod Young
299 Edith Dr. 2521 Clemant Ave.

W, St. Paul 18 Alam&ﬂag qailg;
Mini. Merle Soule

LC26
Liane
Dallas, Texas

Péward Burke Walnut Hill
20 Frankliin Dr,

Bridgeville, Pa.
John Adans

Shel Lrbhor Vita
Los Ang., Calif.

Deonzeld Pettereon
1558 N 400 West
Sunset, Utch

Barrett Kenp Win. Baugher
11%-c 19th St. 6258 § Park Ap 6
APG 953 Tucson, Alrzona

San Francisco, Cal’Jack Danlks

Box J
Kellog, lowa

on the upper skin,

1 sneet o

eet eliminating splice

The

.

{

#

C.R,
1251 E,

Burden
Harding St.
Long Boach 5, Cal.

R.E, Cavin
10529 Borerton
Dailas, Texss

Rusgell Highbridge
TE"”»‘ C_:_“"’f'ie

‘nsoria, Conn,

Vim, Graham
10950 Coceonino Dr.
Blythe, Czlif.

Francis Richardson
2608 W Jehneton St.
Benison, Texas



30ﬁis J. Nelson
13- Piguero
Los Ang. 42 €al

Paul C¢llenburg
111k W J-8 St
Lancaster, Cal,

Alvin O7Brien
140 Bluefield Ave.
Hewbury Pk, Cal.

H.D, Rassler
98 Constitution Av,
Henderson, Hevada

Frank Miller
807 Terry Ave.
Biilings, Montana

Herbert Baumgarten
61 Gettysburg Dr.
Springfield, I1l.

Eric Rawson

c/o Dpt. of Physics
Univ. of Toronto
Toronto 5, Canada

F, Stewart King
PO Box 3
HWarden, S. Africa

John VYeerhle

¢/o Rudy Paulic
1834 106th Ave,
Oakland 3, Cal.

Joseph Moro
E. Main St.
Mendhan, M.J,

e
Fiid= 1

Fin Jig

he
Dean Cochran
L2l2g 8 Viashington
Englewood, Colo,

Francis Schwariz
5905 LB3th Ave.
College Park, Hd.

Erwin Horneman

75 anbleside Dr.
Bramptoun, Ontario
Canada

Otte Zauner
MR~14 R-47
Vineland, H.J.

Edw. Sherratt
2236 W Idne St MR
Lanedsle, Pa.

Chas., Cummins
114 F 15th St
Metropolds, Ill.

Ralph Thenhaus
6536 Colibath
Van Huys, Cal.

Frank Roncelli
922 E Marcheta
Altadene, Cal,

Eric Carlson
14 Hempstead Ra
Spring Velley, [

T
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Richeard Hanson
11035 SButter Ave.
Pacoima, Calif,

Yim, Petty

12282 ¥ Mississ. Av.
Denver 28, Colo.
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Stanley Zapalik
3820 W 28th St.
hicage 23, Ili,

3 Roberis
G Lelay Rd.
Boeigviile, Maryland

Gordon Yeidenfeller
3128 Homewood $%
Grandville, Mich.

Joseph Robinson
561 M 65th Lve.
W Hollywood, Flor,

Rudy Adler

1350% Cheltenhan Dr,

Sherman Caks, Cal.

Harry Dittayre
2k7 Beech St
Kearney, NJ

Flovd Wilson
8531 Vhitefield
Dearborn 6 Mich.

Lorran Pugh

1301 § Jennings
Bartlesville, Okla.
it L.¥W, Sisscn
YR~21 Det. Japan
Navy 3835 ¢/o FPO
Sen Pran.,, Cal.

Paul Hintgren
1320 V7 Glenhill Dr.,
Glen Ellyn, I11.
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Owen Jacks
Box 1021
Solvang, Cal,

John Brewer
1009 Pemberton
Ft. Wayne, Iund,

Robert Wolfe

Et 1, Box 174
Buttonwillow

Celdif.

Edw, Volfe
2t 5
Menomonie, Wis.

Jas,., Evans
L739 L5th Ave NE
Seattle 5, Wash,

Raymond Moore
16402 Purche Av
Gardena, Cal,

Jag, Dicks
&£%364 ElCamino D
Redding, Cal,

Raymond Page
8302 Ronnie Brae
Buena Park

Cal.

Max Pottear
Box 338
Stanfield, Ariz
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