On the OWg... #153

Dave Jones(R-2, Part 3

Progress on this mject has been slower than initially expected. Between some beautiful end
of summer weather which had us out on thediFeld at least twice each week, and the
demolition and ebuilding of our huge deck, we managed to work on the R-2 fuselage and b
rudder only in small ina@ments. \th a couple of snags in the constructioogedue, this
installment has been a long time in the writing, but it looks like we made the deadline for this
issue!

Fuselage

With the help of a huge sheet of glass and a number of steel machinist blocks, metallic
triangles, an aluminum template and layout grid, and a whwlehoof lead weights, construction
of the fuselage as rather easy

Using the aluminum sheet fuselage side template, we cut thiedmt sides from 1/8 inch
plywood and the te rear sides from 1/8 inch bal§dne front and rear parts were then glued
together so that further assembly could be completed using the layout grid to assure symmetry

A nose block ws glued on andutkheads were then glued into position at the rear of the
battery area, behind the reasi location, and at the aft end of the fuselage. See Photos 1 and 2. In
the area of the W hook, we constructed a reinforcing structure to spread the loads fromwvthe to
hook to a wide area of the fuselage sid¢she same time, wertshed bonding the front and rear
fuselage sides byttng a balsa block which tvarses the entire fuselage interibhis piece also
malkes the fuselage Ocrush proofO while gripping it for launch. Balsa sheet of 1/8 inch thickness
was then used to form the bottom of the fuselage anttal .

We used triangle stock to connect the pipdt and balsa fuselage sides to the bottom
sheetingThis males a ery strong structure ubinitiated the st of our minor problem&Ve kuilt
the fuselage rather nawaand will be using older JR s@wwhich are somehat taller than those
currently aailable.The balsa triangles, essential for aglrig a nicely rounded cross-section,
would not allav the seraes to be mounted side-by-sidalditionally, the fuselage is too short for
these sems to be placed in line. Our solutiomsvto place the sars in the fuselage at an angle,
as can be seen in Photos 3 an@ihk el@ator sero is forward, the rudder seosvtovard the rear
The bottoms are barely clear of the triangles, and the total length of tbarsgallation turned
out to be just short enough to alleecever installation at the rear and a good sized battery pack
to placed up frontAnd it looks cool, too!

The canop was initially formed by using the aluminum fuselage template to mark the outline
and our 24" jig sa to male quick work of the cutting proces$his roughly formed piece as
then tackd to the fuselage and thadb shaping startetlVe bagan with a heay duty razor plane,
then mwoed to an 80 grit PermaGrit plate attached to an alumiitbar, and mally used a 220
grit PermaGrit mounted onTabar to get a goodrishing suréce.The canop cross-section as
checled with a series of plastic semicircle templates along &y w

To hollow the canop and obtain a uniform thickness, we used a round router bit in a drill
pressWe set the distance between the router bit and the table to 1/8 inch, and then slid $he canop
into the rotating bladéVork was slav, as we had to maksure that thexéerior of the canop
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Left: The beginning of the
fuselage framing. The sides are
1/8 inch plywood forward, 1/8
balsa sheet rearward. The nose
is a laminated oak block, and
there are only two 1/8 inch
plywood fuselage formers.

Below: The radio gear will be

battery forward, servos behind,

receiver to the rear. The

aluminum channel is one of our

few remaining Airtronics
Photo 1 adjustable towhooks.

Photo 2
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Left: The fuselage after the oak
nose block and balsa canopy
have been shaped. The servo
tray is also in place. Plastic
AddressOGraph plates were
used as template material.

Below: Closeup of the servo tray
and the rudder (front) and
elevator (back) servos. The
receiver Bts snugly in the
rearmost compartment.

Photo 3

Photo 4
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Photo 5

Photo 6

Above: rear view of nearly
completed fuselage. As
mentioned previously, the
fuselage sides are plywood from
about 1/3 of the wing chord
forward, balsa sheet from that
point rearward. This saves
weight. A spruce tailpost
strengthens the rear.

Left: The fuselage awaits
Pberglassing and painting. The
cross-section templates are
made from plastic cards for use
in AddressOGraph machines.
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contacted the table at a point directly under the router blade at all Tinegs looled great after
several minutes of cutting, so waniBhed of the inside with some 80 grit sandpaper attached to a
dense sponge.

The eterior of the fuselage bottom contouasvthen shaped using the same basic techniques
as the canop

As can be seen in the photos, the fuselage strucasdwautiful from start torissh.We are
extremely pleased with thenial contour

Elevator connection

The second difculty came about when we tried to hook up theagta hales to the seov To
explain our mal solution in proper perspeai we hae to quote a portion of Installment 2:

OSince the center of the wing is bent to form the dihedsasoitdvhat
difbcult to fabricate and install a torque tube arrangement ve thie eleators.
We chose instead to de both elgators through a single serusing a forkd
control cableThis does pose some geometrypdiflties when hooking up the
connection to the sesvWe( cover both the problem and our solution in th&tne
installment.

OGoldenRods senas the push-pull connections between theosamd the
elevators. Because there is no areavaltbe wing to run the pushrod assemblies,
we drilled appropriately sized holes in the dihedral brace and leading edge
sheetingThe photo of the completed wing maywhanough detail that the
elevator hookup can be discern@d.

We were introduced to this problem in DeappasOR/C Bttgrnc') column iModelAviation,
and thought we could get around it in some surreptitiays\We® start by eplaining the
problem (eleator diferential) and then describe our not sovefesolution.

The forled control cable posed aveee dibculty when it came to making a connection which
would del&ct both eleator hales the same amount throughout thewvdtalmagine &-shaped
pushrod arrangement where the split sectiongdhie tvo elesator hales and the stem portion is
attached to the semoutput wheelAs the sere wheel turns, the stem wes in an arc, tilting the
split end.The two elesator control horns then do not meothe same amount. See Figur@d.can
be noted from this illustration, as the length of the pushrod is reduced, the andeitanc#
caused by seovrotation becomes more pronounced and tHerdifitial increases. On a tailless
model like the R-2, the pushrod is so short that thieihtial is unacceptable.

In a lager fuselage, the sencould simply be laid on its sidéhe sere arm wuld then
rotate through aertical plane and eliminate the problem at its source. Unfortunttelgere we
chose to use is too & to be placed in the fuselage in a horizontal posifibare are also some
mechanisms which can be attached to theosemtput shaft to prade a linear rather than
rotational outputWe could not utilize this option because of minimal clearance with the yanop

Our solution2Ve went back to the plan we had originally rejected N a torque tube
arrangementVe successfully used a similaxtbre in our Pioneer 1I-D, so it took only a short
time to get something constructed for the R-2. Figurey@sghe general layout of this assembly
Once the elators were hinged to the main portion of the wing using small Klett hinges, the ends
of the torque tube were inserted in the receptaslésshaped stay as then bent from 5/32"
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brass sheet control horn
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sleeve (in elevator)

all pieces are of square brass tubing except control horn

Figure 2
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music wire, slipped\er the control horn, and the ends inserted into the trailing edge of the wing
center sectiorlhis stay preents the assembly from sliding side to side and véamdtself from
one eleator side.

The pushrod is connected to the seavym by means of a standardvite and a similar cigs
connects the aft end of the pushrod to the singlatdecontrol horn. In the end, we used only
one of the tw elevator pushrod tracks we had initially set With the single pushrod, we danO
have to worry about eleator diferential, and the parts at theeeor end aredirly maintenance
free aver the long term.

The mished wing and fuselage were set up in a machinist block jig and permanently attached
to each other with 30 minute epoxy

Fin and rudder

Both the | and the rudder are of the same parabolic shape as the wing, and both use nicely
streamlined symmetrical airfoil$he only straight lines in these structures are the trailing edge of
the n and the leading edge of the ruddeather thanxeercising our brain cells to delop a jig
which would use the tlding table as a base andatve a lage number of rgative ribs and
blocks of \arying thickness, we decided to use a jig of the type often used to construct wings for
control line stunt ships.

As can be seen in Photo 7, we used gelaiece of 3/4 inch pine as a base and added custom
cut pieces of 3/4 inch pin€hese pieces were quickly cut on a table gaing just a fe
measurements. Each bloclsvshaped to folle the rough outline of theyihg surface, allov
room for hinge pointdbrication in place, and create slots of 1/8 inch width for the ribs.

Photo 7
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While cutting out the ribs,
we drilled two holes in the
centerline of each rib in such a
way that it could be slid onto
separate lengths of 3/32 inch
piano wire.The music wire \&as
then placed across the blocks
and the ribs were inserted into
the predeterminedagps.

Lead weights were
stratgically placed to
temporarily hold the music wire
Prmly on the blocksThe
trailing edge of the tpand the
leading edge of the rudder were
then glued to the ribs to act as
anchors for the rest of the
fabrication proces3.he leading
edge of the pwas laminated
exactly as we had the leading
edge of the wing, and glued in
place.We chose not to use the
music wire hinging of the
original, and rejected the hollo
tube leading edge for the rudder

Photo 8 in lieu of a more simple box
structureThe plywood trailing
edge of the rudderas cut using
an aluminum template and

reinforced with a number of balsa gussets. Photo @shue completedrpand rudder structures
in the jig.

Once eerything vwas glued togethethe parts were rermed from the jig and lge Klett
hinges were used to connect thredmd rudder assemblies. Photo vwhthe completedriPand
rudder in place on the fuseladdter covering, mylar hinge @p seals will be installed to pent
air leaks.

Completed framework

Photos 10 and 11 siwahe completed R-2 framerk.

We@ extremely pleased with the lines of the completed fuselage, especiallgritralun
which shavs well in Photo 10We were a bit concerned about this area, as it underwent a
complete change of outline during the design proddssim has to be deep enough tovdrthe
wing to a ngative angle of attack upon contact with the ground, yet be both streamlined and
smoothly intgrated with the fore portion of the fuselage which is based oxidel Builder
Raven.
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_ We@ \ery eager to start
Oglassing, painting, and
covering.

Next installment

The al installment in this
series will cwer Fbeglassing
and painting the fuselage,
covering the wing andrrrudder
assemblies, and tesyidg. As
was true with our last project(s),
weather is going to be a tper
factor in the timing of &t 4 of
the R-2 sag, as that will
determine when the tesyifdg
occurs.

In the meantime, we
always open to suggestions for
future columns, and whys
eager to hear of reader projects.
We can be contacted aCP Box
975, OlallawA 98359-0975, or
at <bsquared@appleisp.net>.
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Photo 10

Photo 11
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Photo 12
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