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45” Waco YMF-5 
 

 
 

A New Approach to a Classic Biplane 

Introduction 

A few years back I designed a 30” span YMF-5.  It is a great little park flier and I still fly 

it today. A friend bugged me to design a larger version and the result is this 45” wing 

span, 1/8 scale version.  It maintains the classic Waco lines and flying characteristics of 

its little brother and allows for easier takeoffs from a grass field.  

 

Rigging a biplane at the field usually takes some time.  This design incorporates “spring 

loaded” hooks on the cabanes and N-struts to make field setup a snap. Once it’s together 

a quick release battery tray allows you to change batteries without any disassembly.  

 

At this size, the electric power systems available are still reasonable priced.  There are a 

wide variety of electric motors that would provide mild to wild performance on a 3S LiPo 

or A123 battery pack.
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Construction 

The construction of this model while not 

terribly difficult does requires some 

level of modeling experience. This 

should not be your first kit. All of the 

major parts are laser cut, and the builder 

is left to select wood and hardware to 

complete the model. 

Materials List: 

Wood: 

(4) 1/16”x3”x36” Balsa 

(2) 3/32”x3”x36” Balsa (stringers) 

(4) 1/8x1/4”x36” Balsa 

(1) 1/4”x3”x36” Balsa 

(5) 1/16”x1/2”x24” Basswood 

(8) 1/8”x1/4”x48” Spruce (spars) 

1/8” Dowel 

3/16” Dowel 

  

Hardware: 

1/8”x36” Music Wire 

1/16”x36” Music Wire 

1/16” I.D. Brass Tube 

1/8” I.D. Brass Tube 

3/16” I.D. Brass Tube 

Thin Aluminum 

090 Screws and Nuts 

1/8” Wheel Pant Mounts 

2 ½” Lite Wheels 

3/4" Tail Wheel 

Fine Copper Wire 

 

Initial Preparation 

Start the tail feathers by laminating the 

outlines for the stab and fin from three or 

four layers of 1/16”x1/4” balsa. You can 

either cut a cardboard template or use 

several pins through the plans to form 

the outlines around. This would be a 

good time to laminate the wing tips from 

four layers of 1/16” balsa as well.  

 

 
 

Other things to take care now of are to 

laminate the C1 firewalls, the WM1 

wing mounts, and the F9s and F9A.  

F9A is the center lamination. 

 

 
 

Once the outlines are dry, protect the 

plans with wax paper and pin them over 

the plans. Start the internal structure 

with 3/16” and 1/8” spruce dowels as 

specified.  

 

 
 

Next, fill in the rest of the structure with 

3/32”x3/16” balsa, 3/16” balsa, and the 
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F9 assembly as noted. Cut the control 

surfaces free. 

 

 
 

The scale hinges are made from small 

strips of thin aluminum and some tiny 

nuts and bolts found in the train section 

of the local hobby shop. 

Wings 

Prepare the wing ribs for assembly. 

Laminate the two LR1’s and LR1A’s 

together. Keep the glue out of the pocket 

for the wing mounting dowel. Laminate 

a  LR10A on each side of the LR10s. 

Laminate a UR9A to each side of the 

UR9’s. Laminate a UR3A to each side of 

the UR3’s. These rib assemblies form 

pockets to trap the cabane and N strut 

hooks. Make up the rear balsa spar 

assemblies. 

 

 
 

The wings are built up over the plans. 

Start the lower wing by pinning a 

1/8”x1/4” spruce spar over the center 

section of the plans. Glue the rear 

portions of LR1, the LR2’s, and LR3’s 

to the lower spar. Glue the 1/16” 

plywood lower wing dihedral brace 

LWDB in place. Glue the forward 

portions of the ribs in place. Glue the top 

1/8”x1/4” spruce spar, the 1/8”x1/4” 

balsa rear spar, and 1/8” balsa T.E. in 

place. Glue the 1/4” balsa L.E. in place 

and drill an 1/8” hole for the mounting 

dowel. Round one end of an 1/8” spruce 

dowel and glue in place. Glue a vertical 

grain balsa block up against LR1 and the 

rear spar for the rear wing mounting 

bolt. Sheet the top of the center section 

with 1/16” balsa. Unpin the center 

section from the board. 

 

 
 

Pin a 1/8”x1/4” spruce spar over the left 

or right wing plans. Glue the rear portion 

of LR4 through LR8 to the lower spar. 

Position the center section of the wing 

and prop it up using the plywood 

dihedral gauge. Glue the LWDB to the 

lower spar. Glue the remainder of the 

lower wing ribs in place. Shim the lower 

spar up off the board at LR12, LR13, 

and LR14. Add 1/16” vertical grain 

balsa sheer webs between all wing ribs 

out to the LR10 assembly. Glue the 

upper 1/8”x1/4” spruce spar and the rear 

spar assembly in place. Glue the 1/4” 

balsa L.E. and laminated wing tip in 

place. 
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Cut and fit the 1/4” balsa aileron L.E. 

and pin it in place. Glue the aileron ribs 

in place. Loosen the wing assembly from 

the board, but don’t unpin it completely. 

Cut and fit the 1/16” basswood T.E. 

pieces. Slip the T.E under the wing and 

aileron ribs and glue in place. Glue the 

1/16” plywood LW1 in place. 

 

Glue 1/8”x1/4” spruce servo hatch rails 

in place between LR9 and LR10 as 

shown. Cut and fit the forward 1/16” 

balsa sheeting. Glue 1/16”x3/16” balsa 

cap strips to all wing and aileron ribs. At 

LR10, cut slots in the caps strips to 

expose the N-strut hook pockets. 

 

 
 

Unpin the wing from the board and 

repeat for the other side. Once the entire 

wing is assembled, add 1/16”x3/16” 

balsa cap strips to the bottom of the 

wing. LA3A is glued to LA3. 

 

 
 

The upper wing is constructed in a 

similar manner except UA3 is not glued 

in place until the aileron is removed 

from the board. Use the upper wing jig 

to space the center ribs. 

 

Bevel the L.E. of the ailerons and 

temporarily hinge them. 

Fuselage 

 
 

Starting with the removable cowl and 

battery tray, glue the two reinforcement 

rails BT2 to the 1/16” plywood battery 

tray. Mark the location for C2 and glue it 

and C1 in place. The top of C1 is the 

single cylinder. Use the 1/16” plywood 

BT3 and BT4 to reinforce C1.  Add 

triangle stock as necessary. 

 

With C1 flat on the board, glue the four 

CR1 pieces around it.  
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Cut 4 identical length 3/16” sq. balsa 

stringers and glue them in place between 

C1 and C2. Wrap the cowl with 1/16” 

balsa sheeting. Glue together CR2, and 

CR3 and glue to the front of the cowl. 

Sand the front of the cowl to shape.  

 

Next, we needed to carve 14 cowl 

blisters!  Here is how to tame this chore,  

 

 
 

Start with a 3” length of tapered aileron 

stock.  Sand and carve this to an airfoil 

shape matching the top view of the cowl 

blisters.  Once you have it shaped, block 

sand one end to look like the side view 

of the blisters.  

 

Use a razor saw to cut off one blister.  

Sand the end down again and repeat.  

You’ll be amazed at how fast you can 

crank out 14 blisters.   

 

 
 

A template to position the blisters 

around the cowl is included on the plans. 

 

 
 

Cut some 1/16” I.D. brass tubing to fit 

behind F2 and F3. Glue it in place and 

use the little, half donut reinforcements 

to secure them in place. 

 

 
 

Glue the CR2’s and CR3’s at right 

angles to the CR1’s.  Make sure to make 

a right and a left side. Wrap the edge of 



45” Waco YMF-5 
    

 

Page 6      Copyright © 2010 Jim Young and T& J Models 

the battery tray with wax paper and use 

it to ensure a proper spacing between 

CR2 and CR3. 

 

 
 

Bend the front and rear landing gear 

wires from 1/8” music wire. 

 

 
 

Dry assemble F1, F2, F4, F6 and the 

CR1 assemblies. Place the front landing 

gear wire in the slot behind F2 and add 

F2A, F4A, and CR4. Use the battery tray 

to square up the assembly. Once 

satisfied, tack glue it together. Remove 

the battery tray and finish gluing. Glue 

the WM1 assembly in place. Add 

triangle stock reinforcements. 

 

 
 

Block up the assembly over the plans. 

Position the rear landing gear wire and 

use nylon straps to hold it in place. Bind 

the landing gear wires with fine wire and 

align them with the plans. Solder the 

landing gear together.  

 

 
 

The rear of the fuselage is framed up on 

a removable crutch (check it periodically 

during construction). Laminate the two 

1/16” balsa crutch piece together and 

add a 1/4” sq. balsa stiffener. Slide the 

crutch in place in the battery tray and 

hold it in place with a pair of tooth picks 

through the retaining holes.  

 



45” Waco YMF-5 
    

 

Page 7      Copyright © 2010 Jim Young and T& J Models 

 
 

Place F7 and F8 on the crutch. Cut and 

glue in place diagonal bracing to hold 

them square to the crutch.  

 

 
 

Cut three 3/16”x3/32” spruce stringers 

per the side view of the fuselage. Cut 

one for the top and two for the bottom of 

the fuselage. Glue these to F9 of the fin 

assembly. Fit the fin assembly in place 

and square it up to the crutch assembly. 

Once satisfied, glue it in place.  

 

 
 

 Glue in place the 3/16” sq. balsa 

stringers. Locate F3 and F5 and glue in 

place.  

 

 
 

Alternating sides, glue in place the 

3/32x3/16” balsa stringers. Several of 

the bottom stringers do no run all the 

way to the tail.  In these cases, just cut 

and taper them short of the next former. 

 

Remove the crutch if you can. Sheet the 

top, front of the fuselage with 1/16” 

balsa. Notch the stringers on the front 

sides as shown on the plans and sheet the 

front sides and bottom of the fuselage.  

 

 
 

Glue SC1 and SC2 to the front of the 

fuselage. And sand to shape. Trial fit the 

battery tray and adjust the front of the 

sub-cowl for a tight fit. 

 

Fit the bottom wing to the fuselage and 

drill/tap a hole for the wing bolt. Shape 

the T.E. to follow F6 and sheet the 

bottom of the center section with 1/16” 

balsa. 
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Glue F4B to the leading edge of the 

wing. Add 3/32”x3/16” balsa stringers to 

the bottom of the wing from F4B to the 

T.E. of the wing  

 

 
 

Sheet each side of the tail as shown. 

Open up holes for the stabilizer joiner 

tubes. Square up the tubes and glue in 

place. Mount the stabilizer after 

covering. 

 

 
 

Landing Gear 

 

 

The landing gear is finished off with 

some 1/8” balsa glued between the 

wires.   

 

 
 

The wheel pants are laminated from 4 

layers of 1/4” balsa and four layers of 

1/8” balsa. The wheel pants were 

designed to fit  2 1/2” wheels.  

 

Fit the wheel pants to the landing gear 

and make a small fillet on the inside of 

the wheel pants. Use wheel pant 

mounting hardware to secure them to the 

L.G.   

 

 
 

The tail wheel wire is bent from 1/16” 

music wire and is glued into the bottom 

tail stringers and F9. 

 

Wing Mounting 
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Face both sides of  the N-struts and the 

cabanes with 1/32” balsa. 

 

 
 

Bend the hooks from 1/16” music wire. 

Scuff up the ends with coarse sandpaper 

and clean them with alcohol. 

 

 
 

Epoxy the lower cabane wires into the 

cabanes and fit them in the tubes in the 

fuselage while they cure. 

 

 
 

Assemble the upper wing alignment jig 

and cut two inter plane spacers from 

foam board. With the bottom wing 

bolted in place, test fit the top wing. 

 

 
 

Using slow cure epoxy, glue the upper 

cabane hooks in place. Insert the hooks 

in the slots in UR3 and jig up the wing. 

Ensure everything is aligned properly, 

and let it set over night. 
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Repeat this procedure with the N-strut 

hooks. 

 

The aileron linkage is made from 1/16” 

music wire and brass tubing.  The music 

wire is soldered into the brass tube, and 

can be adjusted to length. 

 

Final Assembly 

Cut and fit the windscreen from clear 

plastic. The front cockpit can be opened 

up or left closed. 

 

 
 

Install your radio gear, we recommend 

HS-65’s for the tail surfaces and HS-55 

or HS-45’s for the ailerons. A push rod 

controls the split elevator halves and a 

pull-pull setup is used on the rudder. A 

Scorpion 3020-16 sits up front with a 3S 

3600mAhr pack and a Castle Creations 

Thunderbird 54 delivering the power. 

Since there are four servos, we used a 

Castle Creations BEC to power the 

radio. 

 

 
 

The battery tray is held in flight by a pair 

of pins or screws. We set up the pilot 

with the pins embedded in his base. 

Pulling up on the pilot releases the pins. 

A small spring keeps him from ejecting 

in flight.  

 

 
 

Any of the iron on coverings should be 

fine for this model, or better yet a 

painted fabric finish. There are many 

scale covering schemes available 

searching on the web.  Don’t forget the 

pilot; a Williams Brothers 1/8 scale fits 

perfectly.  We used some elastic thread 

from the fabric store to rig our YMF-5.  

The elastic is not strong enough to 

distort the wings, and if someone snags a 

line it will not do any damage. 

 

Flying 

With a light wing loading and plenty of 

power, the Waco accelerates quickly and 
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after a short roll it is airborne. On the 

maiden flight it was airborne before we 

got it up to half throttle.  

 

 
 

With the recommended power, it climbs 

out with authority.  It flies comfortably 

at reduced power, and really looks great 

on a slow fly by. It slows down for 

landings with a short roll out.  You do 

want to carry a little power on approach 

to overcome the drag of the airframe. 

 

 
 

With the recommended C.G., the stall is 

almost non-existent. While at altitude, I 

cut the throttle and fed in full up 

elevator. The Waco just flew along in a 

gentle glide. 

 

 
 

While it is great to putter around, the 

Waco is capable of loops and rolls and 

other basic aerobatics. The vertical 

performance makes loops nice and round 

and the four ailerons give good roll 

control. 

 

 
 

After the first initial flight, we did 

program in a little (~30%) aileron to 

rudder mixing to help coordinate the 

turns.   After an 8 minute flight of mixed 

throttle settings, only 1000mAhrs had 

been used from the pack, so 20 minute 

flights are possible. 
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Disclaimer 

 
Jim Young and T&J Models accept no responsibility for crash damage and/or loss of kits, engines, accessories, etc. 
incurred during operation or building of a Jim Young and T&J Model’s radio-controlled model. In most cases it is very 
difficult or impossible to determine whether crash damage was actually due to radio equipment failure or to operator error. 
It is impossible to guarantee product compatibility for product recommendations. We provide information and suggestions 
to the best of our abilities based on the information available to us at the time. We are unable to guarantee successful 
outcomes.  
All of the products sold by Jim Young and T&J Models are intended for retail consumption by our customers and are not 
intended for resale. We reserve the right not to sell to resellers. Any consequences arising out of the resale of 
merchandise purchased from Jim Young and T&J Models is the responsibility of the seller, not Jim Young and/or T&J 
Models. Jim Young and T&J Models may revoke the ordering privileges of customers commercially reselling our products.  
Model airplane performance claims typically apply to density altitudes under 3,000 feet above sea level. If you will be 
flying your airplane above this, additional considerations such as motor power, choice of propeller and aircraft weight 
should be taken into consideration.  
Additional policies may exist. Policies are not limited to those on this page. Call with any questions 
 

Waiver and Release from Liability 

 
I HEREBY ACKNOWLEDGE that I understand that flying model aircraft is an extremely dangerous activity and may result 
in injury and or death, even when practiced by a competent pilot using proper equipment. I further acknowledge that I am 
aware of and understand the types of hazards and dangers, both real and hidden, involved in flying model aircraft and 
accept any and all of the risks of possible injury or death. I understand that the model aircraft products manufactured and 
distributed by Jim Young and T&J Models have not been designed, manufactured or tested to meet any federal or state 
government air-worthiness standards or regulations. I understand that flying model aircraft is an extremely demanding 
activity requiring exceptional levels of attention, judgment, maturity, and self discipline, requiring me to make a conscious 
and continual commitment to my own safety and the safety of those around me. In particular, I understand that gusty 
winds or turbulence may interfere with even an expert pilot's ability to safely control flying mode aircraft and thereby cause 
it to crash. 
 
I HEREBY RELEASE, AGREE TO HOLD HARMLESS AND INDEMNIFY Jim Young and T & J Models and their agents 
and employees for any and all liability for any loss, damage, injury or death to myself or to any other person or property 
resulting from the use of these products and I further agree to waive, and not make any claim or file any suit based upon 
negligence, breach of warranty, contract or other legal theory. This release, agreement to hold harmless and to indemnify 
shall be binding upon me, my legal representatives, heirs, legatees and assigns as well as upon all who may be 
dependent upon or entitled to my services, consortium or support. Should I breach this agreement by filing any such suit 
or making any such claim, I will pay all attorney's fees and costs of the released parties. I agree that this release shall be 
governed by and construed in accordance with the laws of the State of Michigan. All disputes and matters whatsoever 
arising under, in connection with or incident to this agreement shall be litigated, if at all, in and before a court located in 
the State of Michigan, USA, to the exclusion of the courts of any other state or country. If any part, article, even 
paragraph, sentence or clause of this agreement is not enforceable, the effected provisions shall be curtailed and limited 
only to the extent necessary to bring it within the requirements of the law and the remainder of the agreement shall 
continue in full force and effect. 
 
I VOLUNTARILY ASSUME all risks, known and unknown, of any injuries, personal or financial or of wrongful death, 
however caused, if caused in part or in whole by the action, inaction or negligence of any of the released parties named 
above to the fullest extent of the law. I represent that I am at least 18 years of age and I acknowledge that I have read this 
agreement, fully understand the potential dangers of engaging in flying model aircraft products from Jim Young and T&J 
Models and am fully aware of the legal consequences of accepting this agreement. I understand and agree that this 
document is legally binding and will preclude me from recovering monetary damage from the above listed entities and or 
individuals, whether specifically named or not, for personal injury, bodily injury, property damage, wrongful death or any 
other personal or financial injury sustained by me in connection with the use of any model aircraft product from Jim Young 
and T&J Models. 
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distribution, or re-publication--without the prior written permission of Jim Young and T&J Models is strictly prohibited. 

 


