A, INTRCDUCTIOA

I had alwavs looked at formed wetel vribs, bulkheads, efc. with a
sort of envious ecwe. I dreawmed of bullding my own 211 metal plane, but
obvicusly the coz* of speclal tocling would be teco high and having
things like ribs hydropress formed would also hae too expensive.

But, then came the series of Efpoxrt Aviotion articles on the T-12.

Mr. Thorp made 1t sound 1ile innary ouy could anke acceprable ribs
himegalf with only o sxft hammer, a buzlbiiag bar ond sowe wood foywm blocks.
Besideg thae he mentions GCe T4, which could be feormed with-
cut anmeniisvg. To cheot ”lu Lﬁur Lrad ¢
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B. FORM BLOCKS

. After reading Part Thres in Therp's articles, checking prices omn
form block material {m=ple, Birch, birch plywocd, tempared masonlite,
etc.) I dedided on birach. It is reiatively low in price, has a fine
grained surface for non~bumpy laysut, =nd doer not split out under
heavy pounding 1like plywood. PBesides thait, it comes in widths (67 to
9"} which are more msndageable than Izrge shests of plyrocd. {(Thickness
should be 3/4%" cr greaver to ellow ferming a good flange cut to 5/8%.)

The compiste zirfoil template t on ,0407 aluminum and

L0257 (the whic cs of the rib mat g trimmed off the complete
petrimetar cf the template. ZSeveral indeming heles were punched
to align nose aod centeor rib sections. This airfcil template was laid
on top ©f two smooth /47 birch boardas and the indexing hoics were
drilied through ards gimultaneocnsliva A& ecournle of 31/47 metal dowvel
pins held =he template on one board for the layout markismz. 4 sharp
kuife was used ton trarce zround the template. Thaon a pencil {(preferably
carvpanter®ae) sharvpenel to o fine wedge shape, wag traced lighrly through
ie made an accurs t Line which wme ansv to
was "Fflepped’ cover, dowelzd, and tvanzdi by
cther piece cof birceh for the “opposiie hand” rib.

For the sawing vrocess it was discovered that the bandsaw wos the
mcst practical. By carvefully staying about 1/32 of an inceh wide with
this cut 1t was poszible to avnid ercesgive sanding time loter.

The roughed ovi form bleocks were then sanded to the center of the
knife groowve ouiiine., A zzuding disc mouanted in 2 ftable saw weorks well
for this. The oise wes nilted so that 1% undercuts the form T icck to
compensate for the spring buack of the rib afcer forming. fLAbout 3° was
used for styraioht’ secticvms while o 5° riit was uvszed fer the nore
hizhly curved nose of the rib. (It is important to note that it is much
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ezsier to make this spring bock allowance with the initial sanding than
it is teo first sand to the line perpendicularly and then try to add the
3° to 5° undercut without over—-shooting the mark.)

The edges of the form blocks wera rouunded to give the preoper bend
radiuve of 3/32Y. It was found that 2 small Stanley "surform™ file made
quick work of this with only =2 minor amount of =zandparering te smooth it
cut.

C. RIB BLAYKS

Por quick layout of the rib blanks a .040 metzl rib blank template
was made for the nese ribs and the center section ribs. {Tor the rest .
of this asrticle we will concentrste pn the nose rib fahrication sincs
it 1s the more difficult). The airfoil template was 1sid on 2 piece of
serap aluminum and trzced arcund for the nose rib section. A pair of
dividers set for 7/87 was used. (Cick Cavin's idea of using a 3/47
radius washer for marking scunds better) By trimming this metal to
the outer mark a 7/8"7 flange was lef: zl sund this nose rib blank.
This blenk was again plmceh under the ai 1 gsection and the indexing-
{lecating) holes punched through. The cut it at the front of the nose
rlb was made in this nose rib bank template. It is strongly recommended.
that the cut-out in the actusl ribs be made onlv a2fter the rib has been -
formed. If it is made before forming it is almost impossible to prevent
sharp double-back creases 2t the front edges of the nose rib,
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Holes were also punched through this tewplate for the courner relief

(as indicated on the prints) for the -1, -3, and -4 ncse ribs. The -}
and -2 were close enough alike to use the same relief holes.

D. CUTTING OUT BLANKE

The 37 % 127 sheet of AC6ITL was unrelled on a2 rug in the family
rocm {(to prevent scratches) and 2 few quick ial zapd error lavouts

o

T
Wlth the rib blgnk templates produced the most sconomical lavout. A
"erease pencil® was used for this since it has encugh contrast to be
visible and is easgily wiped c¢ff when desired. ESince the ribs were to
be trimmed after forming and genercus flanges were alliowed it was not
necessary to make precision layout marks —--- iust a quick trace cround
the rib blank with the grease pencil was 21l. Azain, do not mark in the

nese cut out,

For cutting uvp the shzet people have nused a skill sew, & sheet metal
shear, and other such appreozches. I found thet the 5086174 sheet was
cut up with least waste and least scratching by using z regular pair
of strezight sheet metal shearse. The two sides 0of the sheared piece
were spread apart (by one hand and one foot) soc the shezrs did not bind.
This resulted in a slight curvature ¢f the new blank but this was
insignificant wher compared to the stretching it was soon teo undergo.
The blanks were then placed under the vib-blank template and the
locating holes were punched, and the nose cut out was scribed 1lightly
on the blank but pot cut ocut. The flange around the very tip of the
nose was trimmed to a }/2" width to minimize wrinkles in this high
stretch area. The appropriate relief holes were also punched.

The pile of rib blanks was ready fcr the forming operation.
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“was beld behind

the flamwt, and Lhe hammer was aimed zt the triangular
gap formed between the bucking bar, the form blcek and the flange.
Each pass of stretech forming was stzrted at the nose and was progress-
ively moved toward the back., After ezch pass a rubber mallet was used
to tap the flange hack to a 60° slant to form a new triangle gap to

stretch inward.

began to
sharp

Eventually some radial wrinkles
care of early they guickliy develop iIinto

which are almost dmpossible o beat down. To
flange over farther than normal (45°% ov ffatt

the ruabber ha
well beyond the

the base of the wrinkle with R
passes are needed to form out
On the third pass I used much beav1¢r Lbinws
metal into the triangle gzp. The bucking bar

to allow thc'¢u11 3/&

B

from Thorp's practice. I felt that I got bet
try to slap down the remaining vertical flang
:I found that the =zlready formed portion of the
up away from the form bliocck giving the appear
“back. I merely stretched the vertical flange
. bevond the 5/8" width and siapped down the
flange with the "slappex” solder har.
. “The rib was then trifimed with aircraft n»
width., Since there were guite a2 number of r?
I made 2 5/8" depth gage. it was made from =
block (birch) material with a rvight angie not
At 5/8" up from the bottom of the noteh
pounded in & sharpenel nail just
point protruded from the side of the
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H. MARING LIGBTENING ROLES

Although the plans did not 21l for them,
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a good idea to have lighténing
see inside aund string in navigacion light

Besides, the FAA man can see inside fter
don't have te¢ wait to let him look before
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- -Some - holes were: 3" in diameter- ni-
w1th chassis punches. The "hole saws”
but they 'do not leave quite as clean
is to clean the burrs cff the ingide
to a smooth finish. Otherwise,
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‘The final forming operation is the only place I differed at all®
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5/8"7 final flange dimension
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ter flanges if I did not
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¢ flange would tend to Jack
ance ¢f severe spring’
g0 that it was cut well
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etal shears to the desired
be in the wings and tail
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ch cut about 17 degp.
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that it would be
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"close it up"”
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The most important thing '
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