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-5 WACO:
A GOLDEN

AGE BEAUTY

Nobody doesn’t like a biplane, and
when it comes to full-size machines,
the classic Waco YMF-5 is about as
pretty as they come. Here’s a .25 size
replica in the author’s unique EEE-Z-FLI
style of construction.

BY AL WHEELER

During its heyday the Waco
Aircraft Company of Troy, Ohio
turned out many outstanding
aircraft, the Taperwing being
one of the most famous. In the
talented hands of early airshow
stars the Taperwing's excep-
tional aerobatic potential was
exploited to the fullest, thrilling
spectators from coast to coast.

In 1930 Waco introduced the
F series of three-place, open-
cockpit, sport/business aircraft.
The first of the series were the
INF (Kinner powered) and the
RNF (Warner powered) mod-
els. Nextcame the F-2, aslightly
larger aircraft powered by a
165-hp Continental. Many
F-2s were later modified to ac-
cept the 220-hp R670 Conti-
nental.

One such aircraft was flown
on the northeast airshow cir-

cuit by Howard Dutton of
Haverill, Massachusetts, an air-
craftthe writer had the pleasure
of flying. Quite a machine for a
kid in his 20s! The last of the F
series was produced in the late
1930s and were designated the
MF-3 and the MF-5. Few F-3s
were produced due to a direc-
tional control problem result-

ing from too-small vertical sur-
faces; these were enlarged and
the revised version designated
the F-5, the subject of this ar-
ticle.

The Jacobs-powered YMF-5
would probably be considered
the most beautiful of the Waco
open-cockpit biplanes by
today’s Waco enthusiasts. The
actual subject of our construc-
tion efforts, NC15241, is an
F-5 that was owned for many
years by the writer.

The model follows the EEE-
Z-FLI concept of a basic fuse-
lage box with formers and
stringers added to produce the
desired shape. Wing construc-
tion also follows the method of
building the entire wing on a
1/16-inchthick sheet balsa bot-
tom skin. The materials are com-
mon stock items with no exot-
ics employed. Important to a
biplane, the rigging is built in
and if the dimensions are main-
tained during construction, she
should fly right off the board.

The model, like the full-scale
F-5, cruises with the nosedown,
giving it a fast look. Takeoff
requires some right rudder, with
the tail coming up by itself;
liftoff requires a tad of up eleva-
tor. Stalls indicate an honest
airplane; straight ahead with
the nose coming back up with
a little speed. Glide is steady,
slightly nose down and the flair
and landing are without inci-
dent. Rolls, loops and any com-
bination of the two are easily
performed, as are spins and
snaps. This is an all-around fun
airplane, not difficult to build
and not too large to carry
around, and the O.S. .25 en-
gine won't eat up all your fuel
in one outing to the field. The
prototype draws favorable com-
ment wherever it is flown, par-
ticularly regarding its realistic
looks.

So, if you like classic bipes
and want one that looks good
and flies well, scratch out an
EEE-Z-FLI YMF-5 and keep in
touch with the Golden Age!

STAB AND FIN
Tail surfaces are 3/16 me-
dium balsa. The elevators are
joined with a dowel as shown.
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Keep the tail surfaces as light as
possible. Slot the stabilizer, el-
evators, fin and rudder for
hinges, and install hinges in the
stab and fin only. When the tail
assembly is fitted to the fuse-
lage, a bottom rudder hinge
into the fuselage tailpost will
also be installed.

LOWER WING

Prior to starting the wing you
must choose the aileron con-
figuration; four ailerons are
scale, buttwo are easierto build
and, depending on the amount
of travel, just as effective as
four.

Edge-join the bottom skins;
note that they extend full chord
and from the root to the tip.
Mark the locations of the ribs
and spar directly on the bottom
skins so that the entire wing
may be built on them.

The 3/8x1-3/4 inch trailing
edge stock will later become
both the ailerons and the trail-
ing edge strip at the hinge line
when the ailerons
are cut loose. The
R1 ribs are flush
with the top of the
spar and 1/16 inch
below the top of the
trailing edge; the
R2s are 1/16 inch
above the top of the
spar and flush with
the top of the trail-
ing edge. The strips
betweenthe R1 ribs
at the front face of
the trailing edge,
flush with the top of
the ribs, provide
support for the rear
edge of the center
sectionskin. TheR3
ribs are all the same
and are notched for
the leading edge
dowel only after
they are installed.
Usea 5/16-inchrat-
tail file to do this,
keeping the file in
contact with the
bottom skin so the
dowel will seat on
its top surface. Add
the 3/16-inch balsa tips and tip
doublers.

The upper center section skin
is fitted from the face of the
trailing edge to the centerline
of the spar. The leading edge
sheeting is one piece from the
root to the tip rib and fits from
the rear face of the spar to the
leading edge dowel. You will

need to cut a notch to fit the
center section skin, which ex-
tends to the spar midpoint.
When dry, the top and bottom
skins can be blended smoothly
into the leading edge dowel.

Sand the root ribs of both
panels to form a good joint with
astraightleading edge and with
both tips elevated 1/4 inch
above the board. Starting at the
root, cut off the entire trailing
edge section 1-1/2 inches in
from the trailing edge. Mark
and cut off the ailerons as re-
quired (short for four ailerons,
long for two).

Thetwowing halves can now
be joined (with epoxy) with both
tips elevated 1/4 inch. On the
trailing edge piece from the
center out to the aileron gap,
provide a slot for the aileron
control rod housings (pieces of
Nyrod). With the finished aile-
ron controls in place, carefully
align the trailing edge sections
with the wing and cement in
place, making sure they are

parallel with the bottom wing
skin. Hinge and trial-fit the aile-
rons to the wing. Install a 2-
inch band of glass tape around
the wing at the center section.

UPPER WING
Construction of the top wing
is the same as the bottom, ex-
cept that the trailing edge is left

Not a very good photo, we know, but this is the author’s full-size Waco YMF-5
phatographed at Bridgeport, Connecticut, circa 1959. It's one of several classic and

homebuilt aircraft he's owned over the years.

attached and only the ailerons
are cut out and hinged. They
are driven by a slave pushrod
from the lower ailerons. Also,
the wing has no dihedral and
may be built in one piece on a
flat surface. Prior to skinning
the center section and the lead-
ing edge, install 4-40 blind nuts

With the Waco you have the option ol using two or four ailerons and making one or two cockpit openings.
Model is powered by an 0.S. .25 with a 9x6 Master Airscrew prop, is covered with Super MonoKote (the
author's favorite), and uses a Futaba FP-ANBF four-channel FM radio.

in the 1/8-inch plywood wing
support pads. Forextra strength,
skin the center section with one
piece of wood between the
outboard R1 ribs.

FUSELAGE
The two FS1 fuselage sides
are 1/8-inch balsa. Doublers
D1 through D4 are glued to

one FS1 with spaces in between
to accommodate the firewall
and bulkheads. Install the
firewall and bulkheads B1
through B4 on one FS1, then
place the remaining FS1 on the
buildingtable (doublers up) and
cement the bulkheads into the
slots.

The verticals and cross mem-
bers at the F5 former location
are installed after the fuselage
sides are pulled together and
glued at the tail post. When
installing the top formers, note
that the F-2 behind the cockpit
is double; the rear one is
notched for the turtledeck
stringers.

Between formers F-3, F-4 and
F-5, back to the rearmost F2,
glue in fillers of 1/8 balsa at the
upper edge of FS1 to provide
support for the bottom edge of
the top skin. The 1/16 side skins
go from the firewall back to the
first F3 on each side. The aft
bottom of the fuselage is cov-
ered cross grain with 1/16 balsa.
Cement a piece of 1/16 ply to
the bottom at the tail post, ex-
tending far enough forward to
attach the tail wheel bracket.

The center section struts are
bent from .032 brass or alumi-
num—your choice. The proto-
types all use K&S brass because
it is available here in Hawaii

EEE-Z-FLI WACO YMF-5
Designed by Al Wheeler
40 in.(top). 35 in.(bottam)

WINGSPAN
WING AREA
WEIGHT

WING LOADING

LENGTH ............
POWER
RADIO

... Apprax. 500 sq. in
68 oz

19.60z./sg. 1t

32in

.. 0.5. .25 used in prototype
Four channels required
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= LEFT: View of the partially completed fuselage reveals the brass cabane struts instalied on the 3/16-inch plywood plates. Upper fuselage sheeting is applied in two halves, making

it simple to put on with the cabanes in place. B RIGHT: Al couldn't wait to get started covering and actually had the stab done whe

you can see the typical EEE-Z-FLI wing structure—{ully sheeted on the bottom, tuli-depth spar, sheeted on the top from the spar forward. Ailerons have yet to be cul out of the solid

balsa trailing edge on the top wing.

and the writer likes the way it
bends. When bending the struts,
keep the dimensions as close to
the plan as possible, as they
establish your basic rigging.
Attach the struts permanently
with 4-40 hex socket screws,
using CA or Loctite on the
threads. The prototype has

many aerobatic flights on itand
nothing has come loose.
Because the upper fuselage
skin is done in two pieces,
joined at the top stringer, get-
ting it on with the cabanes in
place is no problem. Make the
slots a little longer than the strut
width and about 1/4 inch wide

with rounded ends. Assure a
good glue bond on all edges.
The front cockpit may be cut
open or left covered; Waco
YMF-5s are seen in both con-
figurations.

The 3/16 plywood engine
mounting plate is epoxied in
place between the forward fu-

n he remembered to take a bare-bones photo. Here

selage sides—assure a good fit
against the front of the firewall
and be sure to install the trian-
gular reinforcements on the
bottom side. Be sure to drill the
plate to fit your engine and
install blind nuts prior to ep-
oxying it to the fuselage.
continued on page 82
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50%of total order. Remit payment by International Money Order

MODEL PLAN SERVICE

ORDERING INSTRUCTIONS: U.S. orders, including APO and FPO, add 20% of total order for shipping and handling. Overseas orders (includes Canada and Mexico) add
or U.S. funds, drawn on U.S. bank. Please, no cash or C.0.D.'s. Mastercard or Visa include card number,

expiration date, and signature. California residents add 7.75% sales tax. Allow 4-6 weeks for delivery. Illustrated Plans Catalog, 50 pages, 8.5 X 11", $2.00 ppd.
All Full-Size plans purchased from MODEL BUILDER Magazine include a reprint of the construction article, if building instructions were part of the article.

No. 2041 WACO YMF-5

Easymbudd Joolrsanamesgreal
No. 2842 MINI MAVERICK

wheel gear, pylon-support
cal stab and wingtips, and an all-baisa

Inspired by Tom Huichinson’s Maverick competition
free flight, Dennis Weatherly came up with this simple
and great flying Pee Wee 30 model. Designed fora hot
Cox Pee Wee .020 (would also make a fun spon flier
with an .010), the model spans 30" and has a two-
ed polyhedral wing, ellipti-
fuselage.

zuw.mummMumhmm
62-3/4°, weighs 7 to 8-1/2 pounds and covers 664 squares.

No. 11831 WET ‘R DRY $16.00

provide
saucer itself is 34-inch foam with only a few balsa parts
added.

MINIMUM ORDER: $10.00 » SEND TO: Mode! Plan Service = P.0. Box 2459 » Capistrano Beach, CA 92624-0458 « 714/ 496-5411

? COPTORS  yHE “EASY B"

18- Soan
12 SOII"I $8.50
sru

THE SLOWPOKE 16" Span

Weght 2 Pennys $6.95 $1.08
Plasuc Prop

Plastc Prop
3 Parlor Planes

R

$9.50 o~ Soan
NEW TOP FLYING MODELS

20" DAPHNE

22° KORDA EHBR'{O

13" SCALE AIRCRAFT KITS

AERONCA K 1837
ALCO SPORT 1829
ZIPPY SPORT ARV,

RUBBER LUBE $2.25
THRUST BEARINGS, Mini Dual or Dual .
RUBBER 025 lo 090, 005 inc
6:1 WINDER $6.95

INDOOR MODEL SUPPLY
ENDURANCE RUBBER MODELS
IMS Glider

EA. 39.85
FOR CONTEST & SPORT IN AND OUTDOORS

“FLAPPING FLYER™

OUTSTANDING DETAILS. 3-VIEWS & HISTORY

WATERMAN RACER 1821
HEATH PARASOL 1828

POLYMICRO] _00285 02/100 SQ IN

15 ft. $12., 24"  $2.95

INDOOR MODEL AIRPLANES _ (reprint) .
INDOOR aatg&sc%u g ?v :ou“r;:nu $9.95
JAPANESETI 18" x © roll .
CONDENSER PAPER 2/33.25 ULTRAFILM $2.50
BALSA cal ENT nzs'mi

sa. $2.50
16:1 MARK 1 ’1!.“

ADD 10% POSTAGE—MINIMUM POSTAGE $3.00
NEW 18-PAGE ILLUST. CATALOG $2.00
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YMF-s wnco continued from page 54

COVERING

Don'tspare the sandpaper or the vacuum!
A covering job is no better than the prepa-
ration. Tiny specks on the surface emerge
as big ugly lumps when covered by an iron-
on film. For ease of application, excellent
shrinking properties and lasting color, the
writer recommends Super MonoKote. Col-
ors and trim are the builder’s choice. The
subject of the prototype model was a Waco
YMF-5, NC15241, owned by the writer in
the 1950s. After covering, trim the
MonoKote from any glue joint areas to
assure a good wood-to-wood bond.

ASSEMBLY

Install the stabilizer and fin, assuring that
they are both level and square with the
fuselage centerline. Install the landing gear
and the tail wheel assembly. Bend up the V
brace between the front center section struts
so that it maintains the 6-inch dimension
between the wing mounting holes and just
touches the top of the fuselage. To install
the V brace, first bolt the top and bottom
wings in place, and bolt the V brace to the
cabanes only. Note that the model can now
be rocked from side to side on the center
section struts, Support the model so that the
gap between the wings is equal on both
sides. Mark the fuselage top through the
hole in the V brace. Remove the top wing
and install a screw into the fuselage top,
back it out and harden the wood with CA,
then reinstall the screw. Install the diagonal
braces between the front and rear struts.
This cabane strut design has been used on
several EEE-Z-FLI biplanes and will stand
up to any amount of tough aerobatics. The
Great Lakes (September 93 MB) has been
slammed into the ground pretty hard, in-
verted, and the struts held up with only
minor bending.

At this point, check the incidence angles.

‘ Using an incidence meter, level the model

so that the top of the stabilizer reads 1
degree positive. The lower wing should
read O degrees and the top wing 1-1/2
degrees positive. The top wing incidence
can be changed by adding washers be-
tween the wing and the center section
struts; the bottom wing can be changed by
using various thicknesses of wing seating
tape. When the wings are in their final
positions, the N struts can be made and
installed.

FLYING

Assuming the airplane balances prop-
erly, the engine is broken in and has been
test-run in the model, the radio range checks
OK, the controls all move in the right direc-
tion, the model tracks straight when rolled
on the ground, etc.—in other words, all of
the normal pre-flight checks show the model
to be airworthy—it's time to fly. Accelera-
tion is fairly rapid, so line up and add
throttle slowly, keeping the tail wheel on
the ground until you track in a straight line,
easily apply full throttle and right rudder as
needed. The tail will come up by itself and
a little up elevator will give you a smooth
liftoff.

Make a circuit of the flying area, throttle
back a bit if it is more comfortable and
adjust the trim as required. You will find the
Waco to be stable in pitch and roll and
capable of loops and rolls from level flight.

Adjust the control surface travels to your
liking. Just rudder and elevator alone will
produce clean snap rolls and spins. Spin
recovery is quick by just releasing the con-
trols. Check the glide characteristics prior to
landing—a slight nose down attitude pro-
duces a good glidepath. The landing roll is
easily controlled with a bit of rudder wag-
gling. Enjoy your Golden Age creation and
be sure to send a photo to the writer—Al
Wheeler, 525 Kumulani Dr., Kihei, HI96753.
You might win an EEE-Z-FLI T-shirt! MB
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