
Micko Scale Reproductions
 Fun Scale I-16 Rata

Photo by Joe Babalon

Thank you for purchasing the Polikarpov I-16 model. This is a continuation in a “Fun Scale” series of 
aircraft designed for optimum flight performance while retaining sport scale appearance. The design 
layout is similar to a large free flight model; light weight construction and stringers are the main 
features. There is some sheeting on this model, but the design allows the modeler to modify the build 
according to their likes- such as sheeting the entire model. If the modeler decides to add sheeting, it is 
recommended to use from 1/32” to 3/32” balsa or 2mm Depron. The prototype model features retracts 
and with an all up flight weight of 6 pounds. The construction techniques require intermediate skills but 
the airplane’s flight characteristics make it a good first scale subject. If it has been a long time since you 
have built a model, or if this is your first build, you may wish to purchase and practice on a Guillows or 
like type free flight model, as the construction style is similar. The photos used in this manual were from 
the prototype build and some parts have been updated (such as the rear angle of the retracts and the 
forward fuse formers). Please refer to the plans for any items that do not match the photos.

Prep Work, Tools, and Specialty Items

No special tools are needed but there are a few items the builder might find useful. A balsa stripper was 
used to cut all the stringers. A small razor saw or “Zona” makes for ease in cutting across stringers. Small 
files and sanding blocks, especially nail files can be handy. One item that is very useful is a 90 degree 
triangle. Several sizes and types are recommended. These can be purchased from a hobby shop or a 
home improvement store. A small level also comes in handy throughout the build. The prototype was 
initially covered in Coverite Micro Lite with only a “Trim iron” but later the fuse was recovered in 



silkspan (recommended). The glues used throughout the build were primarily Titebond Wood Glue at 
times CA.

It’s best at this time to decide how you plan on completing the model. Do you wish to add sheeting, 
flaps, full cockpit? Knowing these items in advance can help prepare the model from the start for these 
options. As each modeler will tailor the model to their own desires, not every step in the construction 
will be covered; just the main points.

Horizontal Stab and Elevator

The tail surfaces have laminated 
edges made from 3 lams of 1/16” 
balsa. These were cut using a balsa 
stripper and one end of them was 
glued together. These were then 
soaked in hot water until they 
became very pliable and formed 
over the templates for the elevator 
and the rudder. The laminations are 
then glued together with Elmer’s 
glue. 

Those that are familiar with the design of the Bearcat will see some similarities. The fuse is built over the 
top view of the plan and the formers are split along the horizontal line. The horizontal is built first right 
over the plan and stays on the plan as the fuse is added around it. The main spars of the horizontal have 
alignment tabs to account for the taper in thickness. All the “H” parts were removed from the balsa 
sheets and dry fit together. Once the alignment was set glue all the H pieces in place. Add the 1/8” sqr. 
and 1/8” x 1/16” basswood stringers. The horizontal ribs tab into the trailing and leading edge. Due to 
the sharp taper, fill in some of the tab area with scrap balsa for strength.

Scrap fill 

and sanded



The elevators are built in halves and the ribs 
key into the leading edge. Dry fit all parts and 
trim the trailing edge to the plan and dry fit as 
well. Pin blocks of 1/4” balsa under the trailing 
edge to eliminate any possibility of warps. 
When satisfied with the fit, glue all together. 
Remove the horizontal and elevators from the 
board and sanded them thoroughly. The 
horizontal balsa tips are now added and 
contoured. The horizontal was then pinned 
back to the board with 1/8” balsa shims under 
H-10 to provide support.

Fuselage

The fuse is built over the Top View plan- just like the Bearcat. There is a 1/4” basswood stringer down 
the center that helps with rigidity and 
alignment. Before pinning to the board, 
sand a notch where F-2 would meet the 
stringer as we do not want to glue these 
two parts together. The half hole in F-2 is 
for the back of the motor shaft. You will 
also need to cut a notch in the stringer for 
WPM-4. Pin the 1/4” stringer, WPM-4, and 
the horizontal in place over the plan. Test 
fit F-8 to F-10 and V-2 on place over the 
plan. When happy with alignment, glue in 
place with Titebond. Former F-10 slides 
between two 1/8” stringers on the 
horizontal.

Since this version of the Rata has an open 
cockpit, prep some of the parts ahead of 
time with paint. The full-size interior was a 
grayish blue- paint F-5 to F-7 this color and 
the instrument panel flat black. Former F-7 
and the top keel (K-2) were dry fit and then 
glued in place. Former F-4 is a made from 2 
parts glued together (F-4 and F-4A). Former 
F-4A is slightly smaller and this is the break point for the cowl and the rest of the fuse. Also glue the 2 F-
2s together. Dry fit F-1 through F6 to the center stringer and add small tabs of scrap balsa to allow for 

Tabs for pins



easier pinning. Once satisfied glue in place along with K-1- this keel part is notched and helps with 
alignment.

The main fuse stringers are 3/16” sqr. balsa 
cut from medium balsa sheet. For the front 
section near the cowl, it’s not as critical since 
it will be sheeted with 1/16” balsa, but the 
rear stringers need to be firm to ensure 
strength. Some of the ones used on the 
prototype were a bit too “pink” from the stock 
they were cut from and they got a bit 
“noodly”. Should this ever happen with one of 
your builds, simply just glue another piece to 
the back of the stringer between the formers. 
This was done on some of them and it 
increased their strength considerably. With 
the front cowl section finished, the rear 
stringers were added; starting at the top and 
alternating sides. The stringers on the turtle-
deck are 1/8” sqr. basswood soaked in 
ammonia if needed so they bend to the shape.  
The top stringers between F-9 and V-2 were 
blocked in with scrap to allow for the bottom 
rib of the vertical. The vertical parts interlock 
and tab into V-2. The top of the fin is a 
lamination of two 1/8” balsa parts- these were 
rough shaped before being glued to the 
vertical. Scrap 1/8” balsa was used to fill in 
around the horizontal and in the horizontal. 
The cockpit floor is 1/8” balsa cut to fit and 
painted to match. At this point the model was 
given a thorough but gentle sanding to blend 
any rough areas and prep for covering later. It 
was then unpinned from the board.

The fuse was turned upside down and set in a 
stand. The bottom formers were added- also 
installing the 1/4” balsa center wing saddle piece, and the wing mounting plate-3 was added to F-7L and 
also glued in place. The remaining bottom formers and keel were added next. The elevator servo was 
mounted under the cockpit and between F-6L and F-7L- the .047 Dubro pushrod tubes were added at 
this time. The bottom 3/16” stringers were added and blocked in around the horizontal. The Battery 



Mounting Plate is made from 2 laminations of 1/8” lite ply and locks into the bottom of formers F-1 to F-
3. The outer 1/8” wing saddles are added between F-4AL and F-7L.

Wing

The wing is built in 3 sections- the center and the 2 outer panels. Prepare for the build with several sub-
assemblies by gluing the Wing Mounting Plate-1s together, A/Bs to W-1 (making sure to make a left and 
a right version), retract plates, the trailing edge (a composite of balsa and 1/8” sqr. basswood glued to 
the “inside” edge to allow for more rigidity and less warping) , and the Wing Spar-3- (also of composite 
construction of a 1/8” balsa spar with a 1/8” x 1/4” basswood plank glued to the bottom).  The ribs and 
spars have tabs the help create a warp free wing while building in the correct washout.

When viewing the I-16 
in the “front” view, the 
top of the wing is flat- 
the dihedral is made 
from the bottom wing 
line. Because of this, the 
wing is built upside-
down as one piece, flat 
over the board. There is a 1/8” sqr, stringer that is used for 
alignment on the plans. Cut and pin this to the board. Dry fit all 
the ribs into the Wing Spars 1 & 2 and set on the 1/8” sqr. 
stringer over the plans. The retract plates “key” into W-2, WS-1, 
and W-3. Bevel the front edge and the rear edge to match the 
angles on WS-1 and to mate flush with WS-3 (to be added later). 
Titebond was used on all the main wing assemblies and 
construction. Add the 1/4” sqr. basswood stringer between W-2 
and W-3 in-front of WS-1 and the retract plate. Mark WS-1 
where it needs to be trimmed for the retract and cut this away 
with a Zona saw. Drill the holes for the retracts and temporarily 
mount them. Fill in with block balsa scrap around the retract 
unit and then sand to match the rib contour- this will allow for a 
better surface when sheeting later.

Next to build are the outer panels. Test fit 
the ribs into the WS-3 and then fit the spar 
assembly into the center section and the 



slide the Aileron pieces on place with scrap 1/32” balsa between them. When satisfied with the fit, glue 
and pin to the board. Add the 1/8” sqr. basswood stringers to the top and bottom. The Outer Leading 
Edge “keys” into the ribs and is glued in place next and is sanded to match the contour of the ribs. The 
top and bottom of the wing is sheeted from WS-3 forward with 1/16” balsa. Cut a rough shape that is 
about 1/2”-3/4” wider than was needed. This allows for overhang and can be taped/pinned down when 
gluing to the ribs. Mark the cut-out area for the retracts and remove this area before gluing in place. Use 
Windex on the top surface when gluing- the ammonia works well to help make the balsa pliable and if 
you wet the “outside” it curls the right direction. The trailing edge is slid and glued in place at this time. 
The other panel was built the same way.

Glue Wing Mounting Plate-3 in place and remove the wing from the board. Add the remaining 1/8” sqr. 
basswood stringers, top outer sheeting, leading edges from 1/2” balsa triangle stock, and wing tips from 
laminations of 1/4” 
balsa. The remaining 
bottom sheeting is now 
added, and the wheel 
wells cut out. The 
Leading Edge Center 
section bottom is 
blocked in with scrap 
as is the wing 
mounting bolt area in 
the front. The leading edge is then sanded to a round contour per the plans. 

Rudder and Cowl

The rudder is made from both pre-cut parts and a 
bowed lamination of 3 three 1/16” strips. The ribs are 
keyed into R-2 (1/4” rudder leading edge). Slide the 
Trailing Edge lamination into the ribs. Once satisfied 
these were all glued together and the 2 bottom R-10s 
were added. The cowl is like that of the Bearcat in that is 
it made of 4 layers of 1/4” balsa parts. Each layer is 
made up of 3 pieces. Once these are glued together, they are stacked on 
top of each other with an alignment tool. These are then glued to the fuse 
and sanded to the correct contour. Before the Cowl Rings are glued to the 
fuse, mount the motor. The FW or F-2s have etched markings to help with 
centering. The motor used on the prototype is a Turnigy 42 (42-58  500KV).



Hatch and Belly Pan

The wing is set in place over the fuse and checked 
for alignment. Once squared, drill holes for the four 
4-40 bolts and their brass inserts that are mounted 
in the BMP and WMP-3. With the wing mounted, 
work on the hatch is next. The Hatch Rail is made 
from 3 pieces glued together using the plan. Lay wax 
paper over the Battery/Wing Mounting Plate and 
align the Hatch Rail with some plastic tubing or 
dowel (this will be removed when the 1/8” by 1/4” 
magnets are added). Next F-2A and F-3A are set in 
place and glued. Then F-1A and the hatch keel are 
added. Once this had dried, remove and epoxy in the 
magnets- they will be mounted in both the Hatch 
Rail and the Battery/Wing Mounting Plate, so 
polarity will need to be checked. The hatch is then 
placed back in place and the 3/16” stringers are 
added. At the bottom between F-2A and F-3A there 
is a piece of 1/8” balsa that is cut from using a 
template on the plans. The hatch is then sheeted with 1/16” balsa using a template. Some fitting is 
required so the wheels clear the sheeting when extending. Time was taken to make sure there was fair 
amount of clearance.

The belly pan construction is similar to the hatch. Review the plans for construction and utilize the 
templates when sheeting with 1/16” balsa. 



Retracts and Struts 

The wheels used for the prototype need to be 4.5” in 
diameter and as thin as possible- both to be scale and to 
also fit in the wing. Dave Brown “Lite Flite Wheels” part # 
WR45-5745 are the right diameter but still a bit too 
thick- they need to be closer to 1” and are about 1.5”and 
need to be “thinned”.  Separate the hub into 2 pieces 
(one slides over the other) and trim these parts to allow 
them to be narrower. Using the treads on the tire as a 
guide, shave off about 1/4” of the outer foam wall off 
each side using a large kitchen knife. Sand the foam tire 
with a large sanding block until the face of the tire is smooth and reassemble the hub- the detail on the 
plan that will help with “visualizing” this process.

The retracts used are 3.5kg no name clones with a 5/32” piano wire strut and axel (great Planes 
GPMQ4281). This strut is the “functional” strut and does 
all the work. The rear strut is cosmetic and for that 
reason it does not need to be overly strong. This rear 
strut was made from 3 sizes of soda-straws or alum. 
tubing- one 7/32”, one 5/32”, and one short piece of 
5/64”. The 7/32 and 5/32 size is not overly critical, just 
as long as the smaller one slides in the larger one freely. 
The end of both the outer and inner straws have a hole 
punched and the end rounded. The outer straw has the 
mounting bolt for the axel passing through the punched 



hole and is held in place with that bolt. There is a small assembly of ply, balsa, and a screw that the inner 
straw mounts to. Then the smaller is slid into the larger and the whole assembly is set in place- review 
the plan for additional clarification.

 

Gear Doors

In order to accommodate the doors keeping in 
line of flight when extended and lying flat against 
the wing when retracted, the main gear doors 
need to be mounted in a non-conventional way. 
The main door is still connected to the strut but 
allows for it to swivel/rotate during extension 
and retraction. On extension, the door will push 
against a tab or fence that aligns it with the 
direction of flight, and during retraction the 
wheel well pushes it flat.

There are two 1/8” lite ply door mounting tabs 
for each strut that have a 5/32” hole in them. To this glue a 5/32” wheel collar- the set screw was 
removed. With the strut retracted into the wing, the door mounting tabs were slid into place about 3/4” 
in from each end. These tabs were intentionally 
cut too long, and a straight edge was laid across 
the wheel well to mark the correct height- then 
these were cut. The main gear door was made 
from 2 pieces of 1/32” ply glued together cross 
grain with epoxy. This resulted in a light weight 
but stiff door. Titebond was added to the tops of 
the door mounting tabs and the door was set in 
place. The rear strut (plastic soda straw) has a 
door mounted similarly- review the plan details. 
The alignment tab/fence was made per the plans 
from the 1/8” lite ply parts and was customized 
to fit each side to ensure a good fit.

Fillets and misc. items

Using scrap 3/32 balsa, “in-fill” between stringers 
behind F-4a and behind then wing saddle (per the 
plans) to provide some additional strength and 
more surface area for the covering to attach. The 



wing fillets are added next. The main piece is 
cut from cardstock and glued in place 
between the wing and fuse- with wax paper 
over the wing to prevent any wandering glue 
from making this a one-piece model. Next 
there are 5 balsa “ribs” that were made from 
1/8” balsa and glued in place- I also added a 
1/8” sqr. stringer. The plans provide both the 
cardstock and the rib templates- these are 
starting points and the builder will need to 
“fine-tune” for their model. Starting at the 
rear, add the three main top pieces, allowing 
them to overlap if needed. The last bit at the 
front was made from balsa scrap sanded to 
shape. The model was then flipped over in 
the stand and a scrap piece of 1/8” balsa was 
added just behind the wing trailing edge and 
flush with it. The bottom rear fillet piece was 
added- and now the fillet blends with the 
wing. 

 Mount the two 17-25 gram servos in place 
and cut free the ailerons- sand to shape and 
hinge. CA hinges were used for simplicity on 
the prototype but there is enough surface 
should you want to use “pinned” hinges.

The tail wheel assembly was built per the 
plans and glued in place and then the tail 
cone pieces were added.

The last bits of 
construction are the gun 
blisters and the canopy. 
The blisters are made 
from balsa block capped 
with ply parts (from the 
IP) as a guide. The canopy 
frame is from 3 pieces of 

lite ply (pre-cut and on the same sheet as the IP) and are assembled 
per the plans. Before attaching to the fuse, add thin clear plastic 
sheet.

1/8” balsa scrap fill

From

IP



Finishing the model

The model was given a thorough sanding 
over the entire airframe. Remember any 
bumps or excess glue will show once 
covered so take your time on this step. 
Should a stringer get snapped (as it did with 
the prototype) fear not. Just glue the parts 
back together with a “splint” stringer on the 
backside.

For those who intend to paint their model, 
it is recommended to cover the model in 
silkspan. This may take a little longer to 
apply, but the results were well worth it. 
Light weight iron-on covering can also be 
used. With the model covered, final 
preparations were made before flight 
testing. All control surface hinges were glued 
in place and the connected to the servos.  
Control throws on the prototype are as 
follows: Aileron +- 3/4”, Elevator +- 5/8”, 
Rudder +- 1.25”. These can be adjusted per 
the preference of the modeler but are a 
good starting point. A 17”x 8” two-blade 
prop was used. The model can be flown with 
or without a spinner. A commercially 
available one that closely matches the 
correct outline is that of the Albatross 
biplane. The one of the Dynam foam model 
was used and modified to suit the prop. The CG was set at 20% MAC and the model was balanced. With 
the 4000 mah 4 cell pack in place per the plans, surprisingly no additional ballast was needed! The 
retracts and gear doors were tested to ensure smooth operation before the model was painted- Behr 
house paints were used on the proto and Callie Graphics supplied the insignias and nose art.

First Flights

With the model balanced and final checks, it’s time to test fly. Once aligned on the runway, gently but 
quickly advance the power to about the 1/4 setting- this raises the tail and makes the rudder effective 
for tracking. From there advance the throttle smoothly and at about the 1/2 setting you are flying. Trim 
the model as needed and test out her stall characteristics- the proto was gentle and dropped her nose 



and one wing slightly but did not snap. Landings are straight forward with a gradual reduction of power 
till just before the wheels touch.

We hope you enjoy building and flying your Fun Scale Rata. Happy Landings!

Resources:

Plans: www.modelaircraft.org

Short Kit: http://manzanolaser.com/

Decals: www.callie-graphics.com

Construction Article: https://www.rcgroups.com/forums/showthread.php?2969070-Fighter-Face-off-
Fun-Scale-I-16-Rata-vs-Infield-Engineering-P-36-Hawk%21
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