On the OVWug... # 128

Modifying and Building the MB Raven
Part 1, Preliminary Decisions

Dave Jones oforrance California &s a prolile designer of tailless aircrafVestern Plan

Service, which hewned, sered as the distriltor of his maw full size plans. His basic

philosoply was that models should be relaly easy to construct, with little sanding and shaping
needed, yet thyeshould consistently perform wellhe Raen series (Raen, Mini Raven,

Raven2M, Raven NFFE and Raen S) &empliked these goal3he last in the series, the\rRa S,
had sgeral adanced design features, yet used simple materials and construction methods.

The Raen series as formulated to prade a competition soaring machine withfefent

capabilities than those of caemtional tailed sailplaneall of the aircraft in the series relied on a
plank planformA rel¥exed airfoil section praded pitch stabilityThe resulting aircraft were

stable wings with no sweep or twist. Because wfpitch inertia, the elator on these models is
quite paverful, despite a shortter arm. Dae designed the Ran so the center wing panel,
fuselage, ebleator, Pn and rudder are a single unit, and all controls are permanently connected.
The wing loading of these models &y low N just 4.3 oz/f for the prototype MB Raen N yet
penetration in windy conditions is not a problem. Ballast can be added to bring the wing loading
up to around eight ozt

Our brst tailless model as Dae's MB Raen, which appeared as a construction article in the
January 1982 issue bfodel Buildermagazine As navcomers to the wrld of proportional radio
equipment, we both used this model to learnytdi8fact, we had so much fun with it that a
second MB Reen, this with ballast tubesas lilt a short while lateiBoth of these aircraft, each
with seseral minor and a @ major repairs, are still being@n.

Having already bilt two MB Raven, we had initially planned taibd a Raven S this yeakWhen
the idea of a @Hd-alongO construction article lRCSDwas presented, @ver, we decided to
delay liilding the R&en S and insteadubbd a modifed MB Raen. Continued\ailability of
MB Raven full size plans from Bill Northrop®lans Service a&s the decidingaictor in making
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MODIFICATIONS TO MB RAVEN

. add ailerons to outer panels

. add new wing tip extensions

. place aileron servos in outer wing panels

. replace turbulator spars with leading edge sheeting
. add cap strips to unsheeted portions of wings

. change polyhedral to simple dihedral

. lower dihedral angle to four degrees

. raise wing root 1/4 inch to match decking

. airfoil change from CJ-3309 to BW 05 02 09
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this decisionThe plans are printed ondamge sheets,
and a cop of the original construction article is
included. (Full size plans for the & S hae not
been gailable since Dee's death and the demise of
Western Plan Service in 1991.)

There are nine moddations which are to be
incorporated into this memodel. Most of these
changes are deed from information gthered from
the MB Raen construction article, from the R S
plans, or from personal correspondence witheDa

¥The original MB Raen was designed for a tw
function radio system. Control sades shan on the
plans consist of a centrally locatedva®r and a laye
rudder mounted on a slender. Miniaturization of
on-board radio equipment ailg for a &ir more
sophisticated control system to be installed, so cgtr b
modikcation will be to add aileron$his will mandate
some connections be made on tha8 keld, hut the
added manewrability is a &ir trade-of.

¥To remave the ailerons from the aerse dects of being in the tipartex, the outer end of the
ailerons will be some distancevay from the end of the wingo maintain aileron length, ne
wing tips will be fbricated.

¥The ailerons will be dvien by direct linkages to wing-mounted sesyvso we'll be adding serv
mounts in the outer wing panels at the inboard end of the ailerons.

¥The outer wing panel tudtator
spars will be replaced by balsa
sheetingThis will increase
torsional rigidity so aileron
def¥ection at high speed does not
twist the wing.

¥ Cap strips will be added to all ribs
where sheeting is absefhis is
being done because it adds
strength to the ribs, impves
appearance, and mekthe ribs
easier to cut out.
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¥The MB Raen construction article containery much more information than simplywdo
build the model. Dee included suggestions for modifying the airframe for specialty
applications lile electric pwer and slopeYdng. Several other possible minor modi&tions are
outlined as well. One of the presented madiions is to straighten the wing so dihedral can be
used rather than the polyhedral wincon the plandAs this males the aircraft appear a bit more
realistic, we"e decided totild a straight wingThis modikeation simpliles construction of the
joint between the center section and outer panels of the wihgebessitatesbrication of a
dihedral brace for the center of the wing.

¥TheModel Builderarticle also mentions the dihedral angle can ieted signileantly,
promoting (atter turns\We're not looking for 8tter turns, bt we are looking for aileron
def¥®ction to produce the rolling moment rather than the aerodynamic interactiom ahgla
dihedral.The original MBRaven had a 8t center section and/&and a half inches of dihedral
N about ten dgreesWe're going to use four deees of dihedral, the minimum recommended
by Dave in the construction article.

¥We're going to tad& adwantage of the reduced dihedral to also raise the wing root position on the
fuselage so it isUsh with the upper deck of the fuselage. Because of the reduced dihedral, the
distance between the CG and the teook will remain nearly the same, so there should be no
noticeable increase in pitching during launch.

¥The MB Raen uses the CJ-3309 section (3.3% camber at 30% chord, 9.4 percent thick), while
the Raen S plans shotwo airfoils: the CJ-2%)9 (2.5% camber at 25% chord, 9.5% thick) is
denoted as the standard airfoil, the BB02 09 as the option (2.0% camber at 27.5%, 9.4%
thick). In a 1984 letter from D&, he said, OThis airplane is still in the design stage. Réan tw
identical models>eept for the wing section$he other section is by Barnalyainfan, well
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known free fight [3ying wing designerHe is also an aerodynamicist andnAP30 at the last
NATS with a ing wingOThe BWO05 02 09 beautiful, ery much like an EH section in
appearancalMe contacted Barnalainfan and disceered there are no published coordinates
for the BW05 02 09 sectionWe've derved coordinates from the printed sections on theeRa

S plans and will be and will be using it for this moddie coordinate set will be published in
the installment ceering wing construction.

The radio system will be either our trusty JR Centiyor a JR PCM 10As the entire control
system is relately straight forvard, the Century!Il is the logical choiceWe do, havever, want

to do somexperimentation. One thing we'd &ko do is be able to utilize the ailerons as spoilers;
the central elator would then be used for trimming outyapitch change as the ailerons are
deflected upward.Another option we'd li& to try is to use the ailerons asveles.This would free

the el@ator to be used as a trimmer grgyomoting more é&kcient thermallingThese two
experimental setupsould require use of the PCM 10, as it has a multi-positightnode

switch and be separate channel mixing functioibe CenturyIl lacks these functions.

As with the second MB Ran we lilt, provision for ballast will be incorporated. Half inch paper
tubes, as used in model ret&, will be placed in the center section of the wing. Ballast in the
form of half inch steel rod can be inserted into the paper tubes byirgntbe outer wing panels.
Filling ;tge tubes adds twpounds to the aircraft weight, raising the wing loading by about
3.40z/fte.

We bejin construction in the méinstallment, starting with the wing. Stay tuned!

References:

Notes on planks. Bill & BunnKuhiman.RC Soaring DigesiOctober 1989, and On the idyV..
the book. BStreamlines, 1993.

Suggestions for it Owings -at 1. Bill & Bunry Kuhiman.RC Soaring DigestFebruary 1991,
and On the OWg... the book. BStreamlines, 1993.

How planks §. Bill & Bunny Kuhlman.RC Soaring DigesMarch 1992, and On the @\/.. the
book. B*Streamlines, 1993.

Sections with near zero pitching moments - good choices for plank planforms? Bill & Bunn
Kuhlman.RC Soaring Digesiugust 1996, and On the /.. the bookyolume 2.
B2Streamlines, 1993.

Model Builder Raen. Dare JonesModel Builder January 1982.

Bill Northrop® Plans Service, 2019 Doral Court, Henderson NV 89014-1076]62)896-2162
M-F 10A-5P Pacikc, FAX (702)897-7775 aptime.

50f 23



On the OWg... # 129

Modifying and Building the Model Builder Raven
Part 2 - Constructing the Wing

We like to begin construction of any airframe with the wing. There are a couple of psychological
reasons for this. The wing usually has many more pieces than any other major part of the
airframe, yet wings are perceived to build faster than real time. This may be because the skeleton
looks to be a lot more than it really is - sort of like framing a house. But the biggest reason for
building the wing first is (with apologies to TWITT) OThe wing is the thing!O

After the preliminary decisions were made, and before actual construction commenced, we once
again looked at the plans in detail. We wanted to make sure all potential problems could be
resolved before construction progressed to the point where solutions would be forced upon us.
One significant change to construction was a switch back to wing jigs made of balsa blocks and
trailing edge stock. Despite having sufficient foam on hand, the utter simplicity of using scrap
balsa was just too enticing.

Formal construction of the wing began with fabrication of the rib templates. The Raven S plans
gave us a detailed drawing of Barnaby Wainfan's BW 05 02 09 airfoil. We scanned the drawing
and then erased all of the extraneous lines, leaving only the section profile. The resulting TIFF
image was then imported into Foil 1.2, and that application did a good job of deriving a
coordinate set from the digital image. MacFoil was then used to generate a large on-screen image,
and the coordinates were modified until the resulting profile was smooth and MacFoil prints of

the section matched the image on the plans. The resulting coordinate set is included in this
column, along with a print of the section profile.

MacFoil was then used to generate profiles with 1/16" allowance for sheeting and cap strips.
These paper plots were glued to aluminum flashing material using a spray adhesive, and the rib
templates were then cut out. Since MacFoil also printed out percent chord marks on each plot,
locating the spar caps and control surface hinge points was relatively easy. Sharp #11 X-Acto
blades made relatively quick work of the wing ribs and the partial ribs required for the ends of the
elevator and ailerons. Eight of the sixteen center section ribs were drilled to hold the 1/2" inside
diameter paper rocket body tubes used for ballast. (See the Photo 1.)

The wing was constructed in three parts - a center section and two outer wing panels. All three
major parts were constructed in the same basic order. The bottom spar cap was pinned to the work
surface and the two end ribs were pinned in place using machinist blocks to assure proper
alignment. The 1/4" square leading edge stock was then blocked into place using a 45 degree
triangle and the pre-cut notch in the rib leading edge. With the wing jigs in place, most of the ribs
were glued into position. A 1/16" plywood plate seals the end of each ballast tube. Once these
plates were glued in, the ballast tubes were pushed into place and glued securely. The remaining
ribs were then glued into place. Balsa sheet spar webbing was installed using a plywood and
spruce template to position the webbing relative to the lower spar cap. The upper spar cap was
then glued in place.
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BW 05 02 09.coord

start

1.00000 0
0.99999 0
0.95000 0
0.90000 0
0.80000 0
0.70000 0
0.60000 0
0.50000 0
0.40000 0
0.30000 0
0.25000 0
0.20000 0
0.15000 0
0.10000 0
0.07500 0
0.05000 0
0.02500 0
0.01250 0
0.00750 0
0.00375 0
0.00200 0
0.00100 0
0.00010 0
0.00000 0
0.00010 -0.
0.00100 -0.
0.00200 -0.
0.00375 -0.
0.00750 -0.
0.01250 -0.
0.02500 -0.
0.05000 -0.
0.07500 -0.
0.10000 -0.
0.15000 -0.
0.20000 -0.
0.25000 -0.
0.30000 -0.
0.40000 -0.
0.50000 -0.
0.60000 -0.
0.70000 -0.
0.80000 -0.
0.90000 -0.
0.95000 -0.
0.99999 -0.
1.00000 0.
end

thickness 9.2%
camber 2.02%

.00000
.00100
.0045
.00813
.01833
.02937
.04157
.05337
.06236
.0665
.065
.061
.0555
.0460
.0395
.0315
.02125
.01425
.01035
.0065
.0045
.00285
.00155
.00000

00050
0015
0025
00375
0055
00725
0105
0145
01725
01945
02231
02350
02477
02547
02655
02755
02699
02576
02184
014
00777
00100
00000
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NOTE TAPER

ORIGINAL -

NOTE TAPER
N

MODIFIED \

OUTER PANEL DIHEDRAL BRACE

Figure 2

The ailerons on this model are rather large, so standard JR 101 servos with ball bearing inserts,
one in each outer wing panel, are used to drive them. Plywood was used to provide a mounting
surface for the aileron servo and to strengthen the rib in the area of the cutout. See Figure 1. Some
portions of the wing top surface required sheeting so that the aileron push rods would go through
slots in solid material rather than through covering alone. Servo leads were routed through the
wing such that a connection is made at the wing disassembly joint.

The dihedral braces for the outer part of the wing are different than what is shown on the plans, as
there is no longer a bend in the wing at that point. Also, since the outer panel now has D-tube
sheeting and cap strips, the height of the outboard section of the dihedral brace is less than that of
the original. The new dihedral braces retain parallel top and bottom edges over the portion which
fits into the center panel, while the portion which fits into the outer panel has a very slight taper.
See Figure 2.

Simple dihedral dictates the addition of plywood bracing in the center of the wing. A straight

wing with tips raised 2.5" gives 2.5 degrees of dihedral. We be made two 1/8" plywood dihedral
braces for the wing center section. The brace at the front of the spar goes across one rib bay on
each side, the rear brace goes across two bays on each side. There is also a sub spar dihedral brace
at the elevator hinge line. See Figure 3.

The original MB Raven, which has a flat center section, maintains control linkage to the elevator
even when the aircraft is disassembled for transport. We wanted to keep this positive feature, but,
since we had settled on simple dihedral, the simple spruce joiner which connects the two elevator
halves could not be used. We looked through our boxes of hardware and found nothing which
provided an ingenious solution. One of the limiting factors is the narrow width of the rear
fuselage. We finally decided to use one control horn for each elevator side, a single servo and a
split pushrod. This is often done on pattern 'ships, so we're sure it will work for the Raven.
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A -

ANTERIOR CENTER PANEL DIHEDRAL BRACE

AN _

POSTERIOR CENTER PANEL DIHEDRAL BRACE

\ /

CENTER PANEL SUB SPAR DIHEDRAL BRACE

Figure 3

The original servo to elevator connection was Opull for up.O This placed the elevator control horn
adjacent to the top deck. Moving the wing higher on the fuselage eliminates even this small
amount of clearance, so we'll be using a Opush for upO connection with the control horns on the
bottom of the elevator.

Allowance also had to be made for the aileron hinging, not at all part of the original design. We
used 3/32" sheet for the sub spar at the trailing edge of the wing, and the leading edge of the
aileron. This is similar to the elevator structure. For lightness, the ailerons use 1/16" balsa
sheeting to form a C-tube at the leading edge, plus cap strips. The entire trailing edge of the wing
has a 1/2" wide strip of 1/64" plywood where the upper and lower surface sheeting meets. This
allows the trailing edge to be finished to a sharp edge. While the elevator is hinged from the top,
the ailerons are hinged from the bottom. This has proven an effective way to eliminate adverse
yaw due to aileron deflection. See Figure 1.

The wing tip extensions were constructed of 1/16" sheet balsa. We used the arc function of our
desktop publishing software (FrameMaker”) to create the elliptical curve. Figure 4 provides the
shape superimposed over a grid for easy duplication. Because of the upper and lower surface
curves, and the angle at which the two sheets meet along the outer edge, this structure is both light
and strong.

A note on the Raven wing construction is in order, as it directly affects final assembly. As can be

seen from the plans and has been mentioned previously, the wing is composed of a center section
and two outer panels. During initial construction, the center panel is made 48 inches long. The
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1/16- PyWOOD

Figure 1

1/64- PyYWOOD

AILERON

SERVO MONOKOTE HINGE

wing tips are built separately. Once
complete, a wing tip is slid onto its
dihedral brace and glued in place.

The center panel is then cut six

inches inboard of the resulting joint
line, where two ribs have been placed

1/2- SQUAR

ES directly adjacent to each other and

the brass wing rod receptacles have

been pre-installed. This construction
method assures accurate alignment of

the wing rod receptacles and mating

of the wing surfaces. The shortened
center panel (36" span) and fuselage,

complete with elevator and rudder

servos and linkages, form one major
piece. The two outer panels complete

the three piece breakdown for easy

transport. See Photos 2 and 3.

The last thing to be done is to cut the

elevator and ailerons free of the main
wing components. This is easily done

with a razor saw, but some amount of

concentration is required. A few
minutes with a sanding block finishes

off the wing framework, and it's now

ready for covering.

Some parts of the wing construction

WING TIP EXTENSION

Figure 4

were delayed because we lacked the
ballast tubes. Your local hobby shop
can order these either directly from
Estes or from a wholesaler, but it's
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Bottom of the wing, before the sheeting is glued on, showing the installation of the
ballast half inch OroketCGtubes. When steel inserts are used, the weight increases
by 32 0z and the wing loading rises from 4.3 to 7.7 oz/sq ft2.

Completed three part Raven wing. The center panel will be epoxied to the fuselage.
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helpful if you have a description and part number and order these ahead of time. Relevant
information has been included at the end of this column.

We'd like to recommend Superior Balsa and Hobby Supply, Hawaiian Gardens California, as a
source for balsa, plywood, music wire and brass tubing, and other items needed for construction.
We've ordered from a number of balsa suppliers over the years, and have found Superior to
indeed live up to their name. The prices are more than reasonable, and we've never seen better
wood. The balsa is light weight but not at all spongy, the grain is straight with no aberrations, and
everything is cut true. If you've not ordered from Superior before, please give them a try.

The plan set available from Bill Northrop's Plan Service includes a copy of the magazine
construction article. If you have specific questions about construction of the modified MB Raven,
please contact us at either P.O. Box 975, Olalla WA 98359 or by e-mail at
<bsquared@b2streamlines.com>.

Next installment: Building the fuselage, fin and rudder.

References and sources:

Aileron differential, Part 1. Bill & Bunny KuhlmarRC Soaring DigestMay 1996, and On the
OWing... the book, Volume 2RBreamlines, 1998.

Bill NorthropOs Plans Service, 2019 Doral Court, Henderson NV 89014-1075; PH (702)
896-2162 M-F 10A-5P, Pacific, FAX (702) 897-7775 any time.

Estes Industries, 1295 H Street, Penrose CO 81240. Rocket body tubes, BT-5, 0.544" ID, four 18"
lengths per package, part number EST 303084, about $6.00.

Foil 1.2 by Gregory Payne, <kgpayne@aol.com>. Available at the Foil 1.2 web site,
<http://members.aol.com/kgpayne/foil.html>.

FrameMaker” is a product of Adobe Systems Inc., 1585 Charleston Rd, P.O. Box 7900,
Mountain View CA 94039-7900. FrameMaker” information is available at the Adobe web
site, <http://www.adobe.com>

MacFoil by Dave Johnson, 58 Chenery St, San Francisco CA 94131 and
<davejohnson@kagi.com>. Available at the MacFoil web site,
<www.sirius.com/~djohnson/macfoil.html>.

Model Builder Raven. Dave Jonédodel Builder January 1982.
Personal correspondence, Barnaby Wainfan.

Superior Balsa and Hobby Supply, 12020-G Centralia, Hawaiian Gardens CA 90716. (800)
488-9525, Monday through Saturday, 7 AM - 7 PM. On the web at
<www.superiorbalsa.com> and <balsa@ix.netcom.com>.
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On the OWg... # 130

Modifying and Building the Model Builder Raven
Part 3 N Constructing the Fuselage, Fin and Rudder

With the wing framed, the majority of the MB ¥ construction is complet€his month we
tackle the fuselagenfand rudder

For those accustomed to tailed aircraft, the MBdRafuselage appears truncated. Despite the
appearance, the fuselage is streamlineslalg® easily lilt and incredibly strongThe short
overall length is actually an admtage, as its contakion to inertia in pitch and yais
exceptionally lav. The recess in the bottom of the fuselage places hédok \ery close to the
CG, so there is little leerage to drie the wing upward in pitch during winch launches.

Because we raised the wing to raats upper sudce kish with the top deck of the fuselage, the
template for the fuselage sides ideliént than what appears on the plarse discrepancies are
not much, bt they are noticeablelhe fuselage is a bit deeper beneath the wing and the wing
saddle is of a diérent contourthe upper decking must follothe upper suece of the airfoil, and
the former at the rear of the cayapust be meed a fraction of an inch foravd to clear the
leading edge of the wing.

As with the wing ribs, we used aluminuraghing material to create the templates for the fuselage
sidesAll interior fuselage parts N oak nose block, balsa formers and compression blocks N
were fbricated with a table saradial arm sa, and sanding bars. Machinist squares were used
throughout construction to assure the fuselage sides weaigsahligned andertical.

As mentioned in our column last month, the edrvelerator connection for thisersion of the

MB Raven is som&hat problematicThe eleator is in two parts, and each side iswadm by its

own control hornWe cut!/;¢" plywood control horns to the outline indicated on the plans, then
notched them so tlgdxt belov the el@ator rather than ale.A small length of brass tubing
senes as a bearing for the eie pin.

Installation of ser@s in the fuselage is easy as there is ng juayrails. Due to the wing being
higher on the fuselage, all of the pushrods are placed lteéowing rather than curvinger it.

For this MB Raen, the receer was maed forward to a position directly behind the battdrige
senos are behind the reger and in front of the leading edge of the wing, mounted at a sloping
angle davnward tavard the fuselage readie exchanged the locations of the rudder andagke
senos in order to eliminate an unnecessary eumnvthe rudder cable. Mounting the rudder serv
on the left side allws the cable to tkerse the full width of the fuselage and/i@a relatrely

straight path to the rudder control horn which stays on the righfididesl&ator hook-up utilizes

a pushrod and so i®ry straight forvard.

The eleator pushrod assembly must be connected to the control horns prior to mounting the wing
on the fuselage, as all connections are on the under side of thé\einged separate pushrods

for each eleator half. A copper wire wrapped solder joint permanently connects th@tshrods

to a single connection with the serarm. ormer 6, a compression block which also eerto
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join the plywood and balsa body sides, had to beedaut to clear the alator pushrods and
sene as a support for the rudder pushrod condi¢. eleators were temporarily attached to the
wing using masking tape while all of the connections waedated. (Monokte™ hinges will

be installed during the wering process.)

The canop is cut and formed to match the fuselage framing and to feather into the top lueck.
canoly cross-section is a semi-circl&e follow Dave Jones admonition andaalys tape the
canopy in place, so there are nanfy internal latching mechanisms.

We fabricated seeral concae sanding blocks to assist in shaping the fuselage bottom and/canop
areasWe used a érstner bit and a drill press to cut a hole in a scrap 2x4, then ran the table sa
blade so the edge of therk crossed the center of the hdemixture of bve minute epoxy and
microballoons s used to join the sandpaper to the inside of the cioeitrst, 21/4" in
diameteywas used to shape the cap@mce we had planed and rough sanded the outline. Such
sanding blocks aresvy easy to construct, so we madecsal more, eacH4" smaller in diameter

The smallest has a diameterlbj', to be used for shaping the leading edge of the b

The aileron seny cables it the wing at the center of the top sagé, right behind the spruce
leading edge and rear caiydpame. From there tlyeggo davn the fuselage sides, beldhe
rudder and eleator servs, to the receer. We seldom do arthing within the fuselage ey
except change battery packs, so this additional wiring is not in dye w

Because of the assembly schedule, we started construction of &mel lpudder before the
fuselage vas completeThe \ertical Bn and rudder are lightweight structures with quite a bit of
cross-bracing to pvent the cwering from wrinkling.The I is essentially ad3 plate airfoil of
narrav chord with a rounded leading eddée rudder is laye, and due to its shape it must be
built using a piece of trailing edge stock as a jig.

A 1.25"

> -

TEMPLATE FOR FIN AND RUDDER CONTOUR (1/4" squares)
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LEFT: Completed bPn and rudder
framework. Diagonals and gussets
give torsional strength. The covering
applies easily to this framework.

BELOW RIGHT: Side view of the
fuselage and center wing panel
assembly. The fuselage takes some
work to get the proper contour, but a
set of templates assures symmetry
and Ruid lines.

BELOW LEFT: View from the left

front shows how the fuselage top
joins the upper wing surface.
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The completed Raven airframe, ready for covering.

To match the added wing tiptensions, we constructed the upper portion of thbyrlaminating
116" x 11, balsa sheet around a scrap pine foFhiie combined f»and rudder area remains the
same as on the plarihe FrameMadr™ arc function produced aery nice elliptical template for
this purpose, and weincluded it here on ]al4" grid for easy duplicationThe top of the rudder

is a piece oil/4" sheet.The leading edge of thenfwas sanded to a semi-circle cross-section with
a1/4" radius concee sanding blockThe laminated cuevof the I was sanded to this shape as
well. The top of the rudder as then sanded to match theemsion template contour and thig"
radius of the leading edge, with a smooth transition to the trailing edge.

The wing is mounted to the fuselage by epoxying the wing to thedwpression blocks and the
wing saddleThis joint, since it has such adgrsuréce, is strong enough to withstand winch
launches without pulling the fuselage from the wing. Once the wasginvplace, a balsa block
was shaped to transition from the rear of the canophe high point of the wing, and a piece of
1/8" sheet decking as Rted to transition from the high point of the wing back along the base of
the .

An Airtronics adjustable tw hook was installed as called for on the plahiis lightweight
assembly consists of an aluminum wlehannel through which a small nut passes, and the to
hook has a nut placed on its threaded seciiba.tav hook is scre&ed into the nut in the channel
and then lockd in position agwhere along the length of the channel by using the second nut to
tighten the assemblWe®e replaced the original hook with a piecé/@T music wire, bent to a

90 dgree angle and threaded with a 4-40 Aié-40 nut must belbd davn in thickness and

width to K in the channel, ut the resulting installation is more than strong enough ®ftdk

power winch launches without bending. Unfortunatélytronics no longer produces this item,
and we hae been unable tond a matchingxrusion.

We tackle cwering and fing in the n&t installment.
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The plan set available from Bill Northrop's Plan Service includes a copy of the magazine
construction article. If you have specific questions about construction of the modified MB Raven,
please contact us at either P.O. Box 975, Olalla WA 98359 or by e-mail at
<bsquared@halcyon.com>.

References and sources:

Bill Northrop® Plans Service, 2019 Doral Court, Henderson NV 89014-1075; PH (702)
896-2162 M-F 10A-5FPacikc, FAX (702) 897-7775 antime.

FrameMaker" is a product of Adobe Systems Inc., 1585 Charleston Rd., P.O. Box 7900,
Mountain View CA 94039-7900. FrameMaker” information is available at the Adobe web
site, <http://www.adobe.com>

Model Builder Raven. Dave Jonédodel Builder January 1982.

Superior Balsa and Hobby Supply, 12020-G Centralia, Hawaiian Gardens CA 90716.
(800)488-9525, Monday through Saturday, 7 AM - 7 PM. On the internet at
<www.superiorbalsa.com> and <balsa@ix.netcom.com>.
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On the OWg... # 131

Modifying and Building the Model Builder Raven
Part 4 N Covering and Flying

As is usual when modifying an airplane, a couple of mindrcdities hae reared their ugly
heads during construction.

The Prst of these monsters made itself Wmoafter we thought the wingas completé/Ne found
the ailerons twisted a bit too easifyiven their length and size, we anticipated that tverog
material would not add sicient strength. Our solutionas to add &' diagonal rib between
each pair of @sting ribs.This was a tricly proposition, as we did notamt to luild new ailerons
or tear apart thexesting set, bt we did manage to install them successfilhese diagonal ribs
have cap strips installed.

A second problem wolved the eleator control horns and the upper fuselage decking. Since the
wing was raised relate to the fuselage, the clearance between tivatelecontrol horn and the

Yg" upper decking isery smallWe had to cut den the control horn mounting lugs and raak
rectangular hole in the decking. Once we were assured that theaicient up eleator travel,

we sealed dfthe hole with a piece dfs," plywood.After some judicious sanding, the sasé
discontinuity is barely noticeable.

After much thought, we settled onvasing the wing with transparent Monote™. Two of the
four 6' rolls we purchased were defeetiReplacement wering was etremely slev in coming
from Great Planes, so we ordered additional MarteKfrom a local source, Hobbyown in
ParklandWashington. Jondtker, the manager of Hobblown, had special ordered thg' rocket
body tubes for us, so we relied on him to edhis problem as well. Jon had theeang in stock,
checled it for defects before mailing it out, and we got it in the mail tlxe deey Thanks Jon!

From the left wingtip to a point 24" inboard is transparent red; tkie368 is covered with
transparent orange; the remaining 57" is transparenwyditeron and eleator hinges were
formed using the Mono#te™ covering.A %" wide black trim stripe separates each colbe
vertical b and rudder are gered with transparent orange MorwK'. We used four Klett

54" >|
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hinges we had in our parts b@he fuselage and canpmwere st sprayed with gray primethen
gloss black.

With leading edge sheeting, aileronsptextra seros and cabling, three ounces of nose weight,
and a we cell recaier batterythe weight of our model comparesdrably with the prototype

MB Raven huilt by Dave JonesThat prototype MB Rzen, uilt using OcontestO balsa, weighed
just 41 ounces and had a wing loading of 4.3 dZftir Raren weighs 60 ounceg/ith its slightly
larger area, the wing loading is justen six 0z/ft.

As mentioned in a pwous installment, ballast can be added by means of inserting metal rods into
the four nine inch paper roektubes in the center section of the wing. Half inch diameter metal
rod is used as ballagt.36" aluminum rod weighs 12 ounces and raises the wing loading
approximately 1.2 ozAt Steel rod adds almostactly two pounds to thewerall weight of the

glider, and raises the wing loading by 3.2 dzMe cut both rods into three inch sections with an
abrasion wheel mounted in our tablevs@he three inch length mak the ballast easier to carry
around N we hae a small padded case for this purpose N andaalloombinations to be used

(12, 18.6, 25.3 and 32 additional ounces). See the included graph.

Since the ballast is placed somiat outboard of the centerline, inertia in roll and/ys.
increasedThis is actually helpful in gusty weather as the glider does not bounce around quite so
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much.Thermalling with the wing loading nearly doubled (steel ballast) is not a major problem,
but the ability to vark light lift is signiFcantly reduced.

Based on préous eperience with plank planforms, notably\RalonesBlackbird 2M, we set
up the ailerons for no dérential and about 20 deees up and am. (There is a full 60 dgees of
upward travel available, as we ant to &periment with spoilerons at some point in the future.)
During ight testing, this preed to be more than sedient. Elevator thravs were adjusted for
about 50% more than siia on the plandie donfrecommend this much trel for those ing a
tailless airplane for therbt time, lut have come to be comfortable with these éetons during

200f 23



more than 15 years ofylfig this design. Rudder throis 20 dgrees each ay, as recommended
in the construction article.

Winch launching the MB Reen is an interestingkperienceThe line must be preloaded, and the
best climb out angle is ackied by thraving the model at a 45 deee angle to the grounthe
Raven should immediately rotate to about an 8greéle angle and climb strongloticeable
Rexing of the wing taks place on t8. Zooming of the line is possible,ut remember this
airplane is fging on spruce spars.

Those of you who are using the MBWRa as a I3t excursion into the wrld of tailless sailplanes
will Pnd a fev of the [¥ing traits to be at#ist unique and somdiat disconcerting, then
interesting, eentually endearinglhese special characteristics are pesiéttrihutes to be used to
adwantage.

¥ Due to the short fuselage length andileertia, control in pitch is rapid and ackhael with
relatively small control threvs. Davn elevator is \ery paverful, hence the seemingly minimal
throw shavn on the plansith the short moment arm, G eleator def@ctions cannot place
extreme loads on the wing. Still, you shouldays ende&r to male elerator control both as
gentle and as smooth as possible.

¥ Flight speed is reduced as the nose is raised, just as ywhgia Borentional tailed glidenf a
small amount of up elator is held, the aircraft will continue tg At reduced speeds soon as
up elevator is released, the aircraft appears to immediately shoadrdiThere is ery little loss
of height.
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¥ Due to the lw inertia in pitch,
recovery from a stall is rapid as well.
Acceleration to ight speed and
transition to lgel [&Aght, even with the
aircraft at a standstill in a nosertical
attitude, taks lut a fav feet of height.
Once speed is alde minimum,

judicious use of up elator can mag
recovery e/en more rapidwith

practice, you can maka tight half loop
using full up eleator withthe aircraft
coming to a complete stop just as it is
inverted and at the peak of the loop.
(The entry speed is critical.) Release up
elevator while the aircraft is stopped.
The Raen will quickly rotate to a nose
down attitude, then accelerate through a
large arc and transition to upright
gliding [¥ght in the same direction as at
the startThe resulting manewav traces
the outline of a comma.

¥ If you@ huilt the MB Raven

according to the plans and without

ailerons, you€pnd that it turns much

quicker if up eleator is applied before rudder control is input. Depending @ndievator and
rudder are coordinatedafior steeply bardd turns can be made.

¥Although the MB Raen may &ll off onto one wing if fully stalled while in a turn, wedot
been able to enter a spin.

¥Thermalling is as easy asding lift, setting the turn, and putting in some up tfline Raen
signals lift by pitching upThis motion is sometimes quite dramatic, and the airplamesss it
travels through the thermal. Centering is nearly automatic.

¥The MB Raen does xceptionally well in light lift if the @erall weight is kept davn. At a
recent contest, Bill twice set up his R/Evea for a landing well short of the desiredHfg time.
Both times, the Raen (&w through a patch ofery light lift on Bnal approach, andas
immediately turned back into the rising. #rseries of flat turns in the low altitude thermal
allowed the flight times to be metloral: Don©give up until you® on the ground.

The MB Raen ofers a unique, it certainly not terrifying, ing experienceWe will no doubt
enjoy this nevest addition to our aerie for magiears to come and hope the same is true for you.
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We are genuinely interested in hearing fie@SDreaders who he tuilt a MB Raven due to this
four part seriesVe can be reached atP? Box 975, OlallaVA 98359-0975, or at
<bsquared@b2streamlines.com>.

References and sources:

Bill Northrop® Plans Service, 2019 Doral Court, Henderson NV 89014-1076]62)896-2162
M-F 10A-5P, Pacike, FAX (702) 897-7775 ap time.

Hobby Town, Jon Packer Manager, 402 Garfield St, Tacoma, WA 98444; (253) 531-8111.
Model Builder Raven. Dave Jonédodel Builder January 1982.

Recommendations for~first tailless, Part 1. Bill & Bunny KuhlnfR€. Soaring Digest-ebruary
1991, and On the OWing... the bootStBeamlines, 1993.

Differential and performance. Bill & Bunny KuhimaRC Soaring DigestAugust 1992, and On
the OWing... the book?Btreamlines, 1993.

Aileron differential, Part 1. Bill & Bunny KuhlmarRC Soaring DigestMay 1996, and On the
AWing... the book, Volume 2Rreamlines, 1998.
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