On the OWg... # 170

Blackbird XC.3, Part 2

Construction of our Blackhkir XC is complete and testiig was successful. Read all about!
The framework

Several pictures of the airframe imrous stages of construction were included in the last
installment. A couple of photos of the completed airframe are included in this installment.

Several construction points deseradditional planation.

Flaps:The f&aps are constructed of 1/8th inch square spruce sticks on 1/16th balsalsheet.
outside rectangular frame is just slightly smaller than the balsa framed opening in the bottom of
the wing.The fap OribsO are placed diagonally teigetorsional resistance and yeat

warping.A plywood mounting plate as added at the inner end to gea$ a mounting point for

the control hornThe completed truss framverk was then ceered on both sides with 1/16th inch
balsa sheet.

The method we used for hinging thaps is rather uniqu&he bottoms of the wings were turned
upward and the &ps put in Ral position.The hinges were then placegealy across the front of

the [ap and their outlines traced. Using the traced outlines as a guide, a Dremel tool with a router
base vas used to cutraay the [Ap and wing material to the depth of the hinge.

Very small quantities of thin oil were applied to the bearingased of each hinge and the pin
removed.The lightly oiled hinges were then strung together with a single piece of music wire.

With the f&p still in place within its caty, the hinges were arranged in their shaieells. The

point of a #11 X-Acto blade &s used to hold one side of the hinge in place while thin &Arun
around the outlin€This permanently ¥ed one half of the hingall of the [2ap side hinges were
glued in st while the music wiredpt them all in line and the oiekt extraneous glue from
sticking to thehinge bearing ard@dne process as then carried out on the other half of each hinge.
Once completed, the hinges were in a straight line aad t» both the & and the wing.

To cover the baredces of the hinges, we used 1/64th inch plysivcut to a rounded airfoil shape
using scissors and a couple of aluminum templatdask CA was then applied to each hinge half
and the appropriate plysod cap glued on - round at the wing, tapered ataipeThe al step
was to run thin CA around the perimeter of each hingerco

After remwving the music wire guide andvaring both the interior anckterior ap suréces, the
original hinge pins were reinserted ane& in place by pushing th&tended end into a cut slot.
The result is relately clean from an aerodynamic perspestand subciently solid to withstand
both the pwer of the serv and the xpected air loads.

The one thing we mowish we@®done vas to go around each of the plyod caps with some
spackle to smooth the plypwd-balsa intedce As it is, the cgering does not fully attach to the
wing surfaice around the perimeter of the cap. No big dedlinbretrospect...

Construction jigsSince the wing itself has a straight tapigs for setting up the wing are simple,
despite thedct theresno (at area on the Wer surace of the BW 05 02 09 airfoilrailing edge
stock seres this purposexeemely well.
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Flap hinge in place, 1/64th inch plywood covering applied.
Trailing edge stock as also during the framing of thertical bn and rudder for the same reason.

Spar webbingAnother thing we did diérently involved the spar webbing. In the pastveeO
carefully cut the plywod and balsa webbing and glued it into the space between theT$pgrs.
time we glued the spar webbing to the reaefof the spar capsdening with the Irst open bay
The spar webbing in the$t bay were the wing rods receptacles are located, retains the interior
webbing equialent to the original Blackbird 2M plans.

Installing radio gear

We had originally chosen the Hitec ra@zifor this aircraft, bt from the start were not canced
this was the best ay to go After reversing one of thedp seres and being able to use a
Y-connector to dvie both seres from the throttle channel, we gttated tavard using the FMA
Direct M5 because of it smaller size and the emuParea in the nose pdthis worked out
extremely well.The recerer is well padded in a cogbred piece of foam, held in place with
some small rubber bands. See the included phote. ¢f the ve available channels are used -
Raps are on throttle, thesadhe eleon on aileron, the other on edeor, and the rudder semis
run of the fourth (rudder) channel.

The battery complement, a four cell 1400 mAh NiCd pack, is held in place with small bands as
well.

Seno cables, as mentioned pi@usly, are run through the wing in conduits, and all are twisted to
avoid picking up &traneous signals.
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Nose cone removed, the layout of the radio gear can be seen: battery pack,
with attached lead slugs, M5 receiver encased in foam, and rudder servo.

Our JR PCM 10 was programmed fov-tail with aileron to rudder mixing andads on the throttle
stick.

Covering

The Blackbird XC wa@ been ging for mary years vas mally in need of reagering, so we
purchased 25 foot rolls of Ultracoat in red and wiiites seems li& an avful lot of covering, lut
we used a bit more than a third of each rollezong that airplanédith sufbcient material left
over, it was only natural to use the same colors on ttasX& machine.

Asymmetry remains and intriguing scheme for us, and we rapidly decided upon a contrasting
band around the right elen areaThe al pattern consists of a red bamneiothe top of the wing
and a white band along the bottohhis gives a little bit of contrast at altitude without making the
covering process too complicated. Separation bands of 3/8th inch width were appliedrdfterw

Jim Pruitt has beenamting to get back into modeling after a rather lepgéispite, and
volunteered to help with the wering job A couple of his photos, tak during the sesral hours it
took to get most of the gering accomplished, are included. Nearly thirge Bquare feet of
covering later the job vas done.

To male sure the &ps closed securelye induced a 1/8th inch twist during thevenng process.
The slight twist forces the outer portion to saat Bnd the seovbrings the Bp to the fully closed
position.The inner portion is held in place by the sgrand the outer portion by the imparted
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This photo shas the elgon sere and associated linkage, plus the rudder structure.
The l@ap sero is between the root anddboutboard ribs, under the sheeting.

The 1/64th plywod Bap hinge ceers can be seen in this bottomwidhe holes
on either side of the fuselage are just big enough for thumbrayet b
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The lower surface of the right wing showing. The assymetry of the bnal color scheme can be seen i
the white banding around the elevon. The 3aps are in position, but the hinges are not connected.

twist. This method is used on full size aircraft, so we anticipatedutdwwork in this application
as well.

Balancing

Aaron Cofey@ Ranknin spreadsheetailable on our web site,as used to determine the
location of the neutral point (NP) and the staticgimaiThe leading edge of the wing is swept
back at ten dgrees, so the quarter chord sweep is 7gbades The root chord is 27 inches and the
tip chord is 17 inche3.he spreadsheet shis an area of 2354 square inches (16.3 square feet) for
these planform dimensions. In reglithue to the shape of the wing tips, the area is 2325 square
inches (16.15 square feet) and the area is a bit furtherahtiaan the simple trapezoidal shape
used by the spreadsheet. Still, the latter is sdrmatof a safety issue, as the spreadsheet places
the NP slightly forvard of where it actually is locatethe spreadsheet shie the NP as being ten
inches back from the apef the leading edgé static magin of 5% (0.05) places the CG an inch
forward of the NPnine inches from the leading edgeape marled the NP and 5% static
maigin CG on the bottom of the fuselage usingia felt tip markr.

The balsa blocks which form the nose wereioiesly hollaved out, leging quite a bit of room

for lead.We made dams of aluminum sheet and useoden dwvels stuck in the mounting pin

holes to support therithe nose blocks were supported on wet rags while molten esagoured

into the dammed e#ties. About 0.4 pounds went into each side. Once hardened, the nose blocks
were rigged at 45 deee angle and more leadsvpoured in until ieel with the original pouring.

This Hled the nose blocks back to the location of the triangle stock in front of the battery
compartmentThe included photo sins the Imished product, a half pound of lead in each side.
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Molten lead was poured into the hollowed sides as described in the text. There are still some
small cavities which can be Bled with lead, reducing the amount attached further to the rear.

Additional [attened lead pieces were placed on either side of the battery pack, held in place with
the rubber bands.

After adding all that weight, the CG turned out to be a half inch in front of theeth&R This is
equialent to a static mgim of 0.025 or 2.5%This is a small static mgin based on our pveous
experienceThe one thing whichdpt coming to mind, hwever, is the laver positve pitching
moment of the BW 05 02 09 airfoil compared to the GD25Nith less davnforce at the reaa
more reanard CG is possible. More about this in th&trezction.

With all of the lead in the nose, theepall weight came out to be eight pounds land half
ouncesThis comparesary favorably with the ten pound eight ounce weight of the last Blackbird
XC. The wing loading for the completed aircraft is just 8.25 ounces per square foot.

Test Rying

First, it® necessary to realize that this is an incredibbyelairplane - the total wing area is just a
few square inches short of thAlfmaximum. Getting the airplane up tgiflg speed poses big
difpculties, as can be imagined. Luckillge wind vas blaving at 60Acres when we went out for
test [ying.

We talked Doug Brusig into handling the transmitter while Bill, Blackbivdrbead, ran across
the Feld at top speed. Seral trials, nearly releasing the aircraft in order to feel for pitch
instability, resulted in no untard tendencies being obsedvA push forvard on the fourth
attempt and the Blackbird XCas traeling out in a @t glide with some barely visible gt
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Granddaughter Anna, age 32, steadies the newly covered airframe. The root chord is
27 inches, the tip chord 17 inches. The completed aircraft spans 107 inches.

The [Rap and its actuating servo are easily seen in this photo. Only 45 degrees delection
is necessary. The Raps clear the ground due to the shape of the fuselage and the ventral bn.
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Bill and the brand new Blackbird XC after its second Right. Granddaughter Alyssa took time out from ying
her two meter Highlander to help test Ry the new bird. She really enjoyed steering the giant through the sky.
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defections from Douglhands on the transmitter sticks. It appeared that the 2.5% stagin mar
was right on.

The tav hook is a quarter inch in front of the 5% staticgnaICG, three quarters of an inch in
front of the 2.5% spof his seemed li&k a good place to start, so the Blackbiabswookd up to

the winch lineTension vas huilt up and the aircraft &as threvn straight ahead.he Blackbird
immediately rotated into a steep clinibapidly pulsing the pedalas sulbcient to maintain the
climb to release. Oncefdhe line, no trim vas required for continued straight angeleight.

The mixed rudder \as sulbcient to get well coordinated turns from the right stick aldhere
wasn@much thermal aatity, but the Blackbird XC turns majestically and cruises through the sk
just as one wuld epect from such a lge aircratft.

The one thing we anted to test as the aircraft reaction t@fd defgéction. Slavly lowering the
Raps initiated a nose up motion, soyteere quickly retractedVe were gpecting no pitch
change at all, so momust work on getting the transmitter to mix throttle position tovater in
the proper proportiorthe tav hook needs to be med back as well, and we anticipate itab
position will be a quarter inch in front of thed CG location.

Despite the 8p delgction adersely afecting pitch, the Blackbird XC performgaeeptionally

well,. It@ docile enough tha&tlyssa, our seen year old granddaughter who is still perfecting her
RBying skills with her Highlandetook aver the controls for a while on the thir@yBt. She really
liked steering the giant around thg.sk

We@e looking forvard to fying the Blackbird XC throughout the coming summer and foryman
years to come.

A few days after this article as submitted for publication RC Soaring Digestve had the
opportunity to go outydng with it again. This gave us the opportunity to makhe minor changes
we outlined at the end of the original article.

The 2.5% static mgm has not been changedi the tav hook has been med back to apoint a
quarter inch in front of the CGQhis gives a good steep climb withoutyatendeng to pop of.

We mally settled on ad@-to-el@ator mix of 75%This setting thoroughly inhibits gmpitch
change as thedps are defcted or retracted. Putting thags davn 45 dgrees slws the aircraft
a small amount, steepens the glide angle , and dramaticallywesgte steadiness in tuilent
air. The remaining don elesator defgction, although small, is dedient to maintain full control
during landing approaches.

As is common with this design, you candadwantage of smallubbles of lift by ing straight
through themThe nose rises as the aircraft climbs. Once you see the clmbgl@ touch of
down elevator levels it resumes straight aheadi at the higher altitude. If substantial lift is
found, it can be barmkl steeply and brought around quickly to center the thermal.

The Seattldrea Soaring Society sponsors an opgin@® session eadiWednesday night while
daylight s&ings time is in d&ct. In all, twele SASS members, plus avfethers, hee had their
turn at the controls owednesday\eenings.The Blackbird XC is truly a pto [y, a sentiment
shared by an increasing number of SASS members.
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