PHOTOS BY THE AUTHOR

Jumbo scale Mi. Mulligan towers over a couple of Peanuts; fike'a ‘mother hen over her brood of chicks. Knowmg that the ship has
- good flier, future bul!ders could add’ more details, such as the englne, prcwlded the welght is kept toa mlmmum :

gen pruved a

r. Mulligan

A really JUMBO scale model of this famous racing plane, with a span of 56 inches. Scale is- 1-3/4 mches to

the foot. The Shlp has been extensively test flown, and makes beautiful air trips.

® It all started with an issue of R/C
Modeter. | was leisurely "perusing my
stack of RCM’s looking for nothing in

‘particufar . (or was it rubber-powered

R/C?) when F happened upon a set of
Mr. Mulligan drawings which could be
had full size (56 inch wingspan) from
Harold Osborne.

In a moment of light headedness |
saw myseif designing a suitable structure,

“adding a .40 for power, and flying off

into the wild biue yonder . . . images of
Bendix trophy dancing in my head.

Well, | did-order the drawings and
what seemed like a 10 pound package
came in return for my three-and-a-half

-bucks. The 10 pound package turned out

Structure is light weight but strong. FHaght tests gave final settings of;
59 right, 1° down thrust, stab -5°, wing +1°, Right-left pattern.

to be’a detailed set of Mulligan scale
drawings which could easily be converted
to a set of working plans.

By now you’re probably wondering

if and when the R/C Mulligan was ever
built . .-. It wasn’t . . . Half way through
the plan drawing stage, | suddenly real-
ized: 1) it would cost a fortune in balsa
to build an” R/C Muiligan, 2} | did not
have a suitable radio, and 3) | didn't
have the bread to satisfy items 1) and 2).
So the project was shelved along with my
model building for a couple of years.

Enter MODEL BUILLDER. Gee whiz
and no kidding, MODEL BUILDER was
a distrinctly fresh breeze in the field of
model aitplangé pub’s, Look. After read-

By TOM HOULE

ing two issues, it got me gomg agaln fu[l
steam in aero modelirig. Modelers, like
Fernando Ramos, Hal Cover; Walt Moon-
ey, Clarence Mather- and Bill Hanran
have (m my estimation):'made great
strides into the so-called: Sunday after-
noon relaxed flying. thing: "

These guys have shown: the: 1esser
knowledgeabie people like' myself, how.
to build ‘and fly low cost: rubber pow-
ered sport and-scalé aircraft.’ Andy gen-
tlemen, with - the "cost- of :building ma-’
terials esca[atzng as it has, I* maintain
that these guys {afid MODEL BUILDER)
have made one hell of K contnbut[on
to the hobby. - R

The upskot of the whole thlng was

Though ship is guite stable in flight, Tom suggests that an extra half :
inch of dihedral per tlp might make it even better. ‘
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that after reading several Ramos, Han-
nan, Mooney, Mather and Cover articles,

light enough to fly, i.e., 10-15 oz.

| shot for 10 oz. but ended up with
13 oz., less rubber. This was my fault
because | didn’t cut lightening holes

anywhere, and | used reasonably firm |
wood throughout except for the wing |

ribs, which were super soft. In fact, so
soft that several began to buckle when
the covering was shrunk!

Just a few hints before discussingithe | |yp. ) deier post until after the stab is|

actual building. Use an alphatic resin

glue such as TITEBOND or SIGBOND |

ithroughout for maximum strength. If
you can’t get 1/8 inch spruce squares,
I’d suggest using hard 1/8 x 3/16 balsa,
or better yet, 3/16 square hard balsa
longerons with 1/8 x 3/16 uprights.
Remember, this is a big airplane and the
‘rubber load and landing stresses are am-
plified accordingly. And be patient! The
[Mulligan is a lot of airplane and will not
'go together overnight. ‘

Also, like most scale models, you
‘must keep the rest of the fuselage light.
Choose your wood carefully here...|
light yet firm.

For the judges in the audience, the
model is exact scale, with the exception
of the wing and stab airfoils, wheel pant
and tire width, and the strut attach-|
ments. In fact, my wing struts were ad-.
ded mostly as an after thought, since
my Mulligan was intended for sport fly-
ing. We have no jumbo rubber scale
contests in Wisconsin!

STABILIZER CONSTRUCTION

Cut all stab ribs from firm 1/32 sheet
and notch per the plan. Next cut out
either a full stabilizer outline or 1/2
stab from corrugated cardboard (balsa
is too expensive). Cover this outline with
Saran Wrap and pin to your building
board.

This outline will serve as a mold for
\wrapping four 1/32 x 1/8 water soaked
\and glued balsa laminations around the
‘form. The Saran Wrap makes it easy to
remove the laminations from the form|
after the glue sets. Let the pinned bent
strips dry overnight before removing
from the cardboard form.

Oncedry, remove stab and build up in
a conventional manner over the plan.
Dope the stab outline and center sec-
tion, let dry overnight, and then cover
the bottom of the stab with your fav-
orite, light white tissue. | used Marlowe
Engineering’s white tissue. Water shrink
and pin to board while drying. Next
dope tissue with one 50/50 thinned dope
coat and allow to dry.

Cover the top of the stab in the same
way except do not cover until you've
doped the bottom at lcast once. This
procedure eliminates potential warping.

You'll be amazed at the covered strength
of the stab and fin.

| was convinced that | could build a rub- | RUDDER CONSTRUCTION

ber powered Mulligan from scratch .. .|

The rudder outline is formed, as the
stab, around a cardboard, Saran Wrap
covered form. However, due to the sym-
metrical ribs used, it must be built on
the airplane. The easiest way is to wait|
until the fuselage is finished, stab in-
serted in its slot, and then cut and glue
the rudder post and molded outline to
the fuselage. Then build up the fin from|
there. Make sure the rudder ribs are|
square to the post. DO NOT glue on

inserted for the last time. Once the
post is in, the stab is locked in.

WING CONSTRUCTION

The wing, unlike the real Mr. Mulli-
gan, is built with dihedral and a flat
center section. Start with one outboard
panel ... right or left...on an abso-
lutely flat building surface at least 40
inches long and 12 inches wide. Pin
/down the bottom 1/8 square spar and
|the straight inboard section of the T.E.
|[Notch the end of the T.E. that joins the
laminated portion as shown on the plan
to ensure a strong joint.

Now install all ribs in that panel.
Make sure that all ribs are glued in ver-
‘tically and that the bottom 1/8 square
spar runs straight and true. Also install
the 2 dihedral braces, fore and aft, and
allow to project beyond the panel. You
lcan make these two braces from either
rock hard 3/32 balsa or 1/16 plywood.
| used hard balsa and have had no
structural problems.

At this point, you can install the
laminated portion of the T.E., the lam-
inated L.E., and the 1/8 sheet wing tip.
Strip three 1/16 x 1/8 balsa strips from
1/16 sheet balsa stock and soak in hot
water for a few minutes. These strips
are then laminated and glued to the aft
end of each rib and the notched portion
of the solid T.E. piece. Cut and fit the
tip piece to fair into the three laminated
strips.

Three 1/16 x 7/16 strips need to be
stripped from balsa sheet stock, lam-
inated, and then glued to the front edge
of each rib. | found that pin pressure
alone was sufficient to hold the wetted
and laminated strips to the ribs and still
maintain the 1/8 inch or so space be-
tween the building board and the bottom
of the L.E. Space your pins about every
inch and you will not have a problem.

Install the top spar (1/8 square
spruce), the diagonal webs, and all gus-
sets next. Allow the whole works to dry
overnight with the spruce spar extend-
ing beyond the wing tip. When dry,
cut the tip where shown on the plan,
sand in the required angles on the L.E.
and T.E., and glue back together with
the tip raised to fair into the 1/8 inch
square spruce top spar as shown on the
plan.
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(Note: We took the liberty of slightly
modifying the tip section of the wing,
using tapered depth ribs, to avoid the
break in the smooth line of the leading
and trailing edges which can be seen in
several of Tom'’s photos. wen)

Build the center section next, starting
with the two dihedral braces pinned
securely onto the board. | blocked up
the finished panel to take the load off
the center section. When the center sec-
tion is pinned down, ensure that the al-
ready assembled panel is absolutely para-
llel to the center section. Add ribs, L.E.,
T.E., gussets, wing hold down dowels,
etc., and again allow to set overnight.

Next build the other outboard panel,
tying it in to the dihedral braces extend-
ing from the completed center sections.
At this point | got in trouble. | found
that in checking dihedral on the com-
pleted wing that one panel had more
dihedral than the other. | had to com-
pletely remove the bad outboard panel
and reglue it! Now if you have ever
tried to dissolve TITEBOND alphatic
resin you’d know it hurts! Don’t dupli-
cate my mistake!

You are now ready to cover your
wings. | did so by block sanding every-
thing first, tapering the T.E., removing
glue blobs, etc. Next, | applied a thick
coat of dope to all surfaces to which |
would stick the tissue. This does not
include tops and bottoms of ribs except
at the dihedral breaks. Then dry, tissue
was applied by putting on another coat
of dope and sticking the tissue to it.
I’'ve never tried the thinner method, al-
though the white glue method should
work well, particularly in light of the
large surfaces required to stick the tissue.

By the way, | used five large sheets
of Marlow Engineering’s white tissue to
cover my Mulligan. So buy enough to
start with, or you'll end up trying to
patch holes with two different tissue
weights.

Do not forget to glue and gauze in
two wing hold-down hooks to the T.E,
strip in the center section. If you do
forget, and cover the center section
(like | did), it's no great shake to remove
the bottom center section covering, in-
stall the hooks and re-cover.

If you like to play with wing inci-
dence on your scalers, then reverse the
positions of the holding dowels and
hooks. With the hooks at the front un-
der rubber band tension, you can easily
shim the L.E. to increase positive inci-
dence. | felt my way was a bit stronger
but take your pick and don’t forget
that the stab is adjustable too.
FUSELAGE CONSTRUCTION

| thought long and hard about the
best way to build a fuselage that in the
C.G. area was roughly 7 x 8 inches in
cross-section. | was very apprehensive
about being able to design a structure
strong enough to handle the fully wound
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stightly until they do. It really won’t be

‘now bend and install the complete land-

rubber load and still be reasonably light. !
The structure shown on the plans is
slightly modified from my first effort,
but it is a replica of the fuselage | am
using after a season of flying. In other
words, don’t try to reduce wood sizes
or pieces. It won't work. If anything,
you might want to add a few more
cross-pieces and gussets. The problem

lies in the tremendous width. of the fuse-

lage. Even at the rear peg the fuselage is
about 4 inches wide!

Start by Iaying out the two fuselage
upper sides, usmg 1/8 sguare spruce
longerons. and 1/8 hard balsa uprights.
I highly récommend that you use’ spruce
as specified; Do notiinstall the wing
saddles as yet. Install the rear peg gussets
as shown andafter ‘the two sides are
dry, add thé:1/16 plywood inner rear
peg facings. Note that thes¢ go on the
inside of the fuselage, right and left
sides. 1 feel that it’s a lot easier to drill
the 1/4 inch holes for the rear peg at
this time rather than completing the
fuselage and then drilling.

While the sides are drying cut the
cross-member sets and all-former pairs,
Glue up the former pairs and add a 1/16

-%:1/8 cross-member to each former, This

cross-member keeps each former true
and aids in psoztlonlng gach former in
the fuselage.

_ Pin the two s;des ups&de down on the.

plan top view, allowing for the 3/32
square outside stringer thicknesses. Add:
all cross-members and formers. | instal-
led a couple of temporary cross-members
in the cockpit area to facilitate a true
finished fuselage. Make sure the sides
are square to the building board, using
a drafting triangle or small square. If the
formers don’t exactly coincide with thei
uprights, shift them back and forth

noticeable in the finished product.

Install the 3/32 square balsa bottom
stringer from the rear post to F-3 and!
extend a 3/32 spruce square from F-3
to 1-1/2 inches beyond F-1. You can

ing gear system ... all three pieces are
1/16 music wire. Thread, bind, and
heavily glue the front and rear struts tol
1/8 square spruce. | did not show the
rear strut since it will probably vary
slightly from model to model and it's
easily fitted once you have the front
strut in piace. The. center shock strut
passes through a.T/32: music wire eye
epoxied to the bottom 3/32 spruce
stringer at F-2.

| used silver solder at the eye and the
juncture of the front and rear struts
(this point was first wrapped securely:
with soft wire). You might wish to make
F-2 and F-3 of 1/16 plywood. I cannot:
stress enough the strength required of
the landing gear. The all up flying weight]
is close to one pound with rubber.!
Somehow the landing: gear mys:_t(a__nsmit:

'the landing loads up “to- the spruce. lon—-

gerons, the backbone of the fuselage.:

| did it with; gussets and the 1116 sheet

skm over the, pelly area.

The former just behmd the. cowl
(F 0) hangs_in space during assembly.:
It’s initially attached to the two spriice
lengerons and the bottom 3/32 sprice
stringer. From there you add a short
1/8 sprucesquare from the. top of F-1]
to F-0. Following this, and ensuring that|
F-0 is square to F-1, 1/8 x 1/2 strips are|
cut to lengthiand glued to the outside;
of FO:and: E-1.-Allow a 3/6d:or so
shoulder at F-1 to enable 1/16 sheeting:
of the belly area. .

You can now take soft 1/16 sheet!
cut into 1 inch .wide strips and plank:
the belly area and fuselage sides, Also:
install the 1/8 5heet wmg saddles, 1/165

‘Check your wmg saddle openings toi

.ensure adequate clearance for your wing.

" Build: up the cowl by laminating the
front pieces and cutting out the 1/16
sheet aft cowl former. All cow! formers
are perfect circles. Install

rubber loads from the nose plug to the
Spruce longerons. Rocker arm fairings
(18 required) are carved from soft 3/8
sheet and added after covering the cow!
with 1/16 sheet. When the cowl is com-
pleted, glue it to F-0, making sure it's
centered. :
| used 3/32 square balsa outside fuse-
lage stringers spaced about 1-1/2 inches
apart all. the way around the fuselage.
Scale spacing is about 1/2 inch apart,
which | felt would be too heavy. Il
|eave that one up to you. If | had access
to 1/16 square spruce, | would have used
them and the 1/2 inch spacing.

¢ As for the landing gear strut fairings,
after trying several ways, | ended up
with what’s shown on the plans. The Bri-
stof stock is Iightand flexibie and it can't
crack . . . which is what happened to my
1/16 sheet balsa fairings. 1 made my
wheel pants removable for flying (also
the wing struts) by epoxying a 1/8 brass
tube to the inside face of each wheel
pant. The shock strut is bent upward
where it meets, the axle and. simply plugs
into the wheel pant. You'll have to keep
your wheel axles short enough to enable:
the wheel pant to slip ail the way over:
the wheel.: [‘cut 2 notch on the inside
of the wheel: pant to clear the axle.

The T inch balsa tail wheel and fairing
are gliiéd "o’ tHe fuselage: and bottom
of the rudder after cofering::

You can npw cover the fusglage, after
Frst gwmg the entire frameéwork a good.
sandihg, ensuring that the 3/32 stringers
are tapered into the 1/16 sheet fuselage:
skin.:: ' :
FINISHING i

As to painting the ent|re model white,

__|ts up to you. | didn’t because of what _

3@%"3

_ the 3/16
square framing pieces between the front:
.and rear pieces, This framing transmits:

1 thought would be a weight penalty.

My fettering was all hand painted, using
Testors gold and flat black PLA paints..
4 first lightly drew in‘all outlines, using
a soft dull pencil and straight edge. Take|
vour time and from five feet away you’ll
swear it’s a decal. Apply three or four
coats of 50/50 dope before painting any|
lettering and allow the dope at least al
few days to set up. :

Bo not apply clear dope over your

hand-lettered license numbers. The dope
will loosen and smear your Iettermg
FLYING :
t used a 16 inth prop “‘With freewheel~
er and 16 strands. of:1/4 inch Pireli
(Fellati) 30 inches long: The Mulllgan|
seems to fly equally well to the right
or- left, but just to be safe | cranked in!
quite d bit of right thrust:" It flys well
to the right in ftat, 100 foot circles. :
Discussions with the local experts
have led me to believe that 18-22 strands‘

would be more appropriate. However, in :
the interests of keeping the model on:

the field 1 have held down the power.

As you up the power, however, watch
the downthrust. Start with [imited turns

and preferably ROG the model..
F'ts a fact of life that if a model of
this size comes in for anything other

than-a 2 or 3 point fanding (those points |

being the landing gear . . . wen) it means.
bent airplane, no matter  how strong
you build it. | found this out the hard
way . ., believe it or not, this model
cannot or should not be hand glided.
It's just too damn big and awkward to
glide it easily to a spot 50, feet in front
of you. | spiit the cow! and tore out the
landing gear before | finaliy realized that
powered test flights are to be preferred.

Set the balance point where ['ve
shown and shim the stab for best glide
after motor run. If you're fortunate
enough to have a paved or salt lake type
flying surface, use 150 turns and ROG
takeoff for your first flights, 'If you
don’t have such a site, use 100 turns
and hand launch. Work up:slowly to full
winds {500 turns on the motor above).

{ found my best hand-launches con-
sisted of holding the fully wound prop
in my feft hand and holding the-fuselage
from underneath with:my. right hand at
the rear peg. Once you've got this down
pat, you break into a fast trot hoiding
the airplane high -and parallel to the
ground. Next refease the prop and a sec-
ond later (you're.stilt running) heave
{and | mean heave!)} the model straight
out in front of you. With this launch

technique the model- will climb right

from release.

You have got to see a 56 inch wing-
span Mr. Mulligan in flight to believe it.
It is an absolutely majestic sight: You
would swear that Benny Howard’s ghost:
is flying by again. If you have any ques-
tions on building or flying your Mr.-
Mulligan, write me: Tom Houle, 11333.
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Lake Shore Drive, Mequon, Wi. 53092,
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