
INTRODUCTION 
This thread is my detailed build of the new Turbo Cessna 195 short kit from Volaré 
products. This kit is intended for newcomers to indoor NoCal. George has picked and 
excellent subject for an indoor NoCal and with a little collaboration work the result is 
model that is built from 6# density hobby shop grade balsa, comes in at a weight of 
around 5 grams and can fly over 3 minutes in a school gym. Flight times of 5 minutes 
should be attainable in higher ceiling sites. I will keep updating this thread as I fly in 
different sites. 
 
Here is the laser cut short kit as received from Volaré Products. Two things to note is the 
kit includes precut wing spars and prop blades specifically for indoor flying. To finish the 
kit you will need some 6# density 1/16" sheet to cut some 1/16" x 1/16" strip wood for 
the fuselage profile and for the tail surfaces. Also some 6# density 1/4" thick wood for 
making the motorstick. 
 
6# density wood is easy to find at any local hobby shop or craft store. I use as portable 
500 gram x .01 gram digital scale which I bought online from Amazon for about $13 
with free shipping. You are looking for 1/16" x 3" x 36" sheets that are around 10-11 
grams. For the motorstick material you want 1/4" x 3" x 36" sheets that weight around 
40-43 grams. One 3" x 36"sheet of the 1/4" will make over 20 NoCal motorsticks so one 
sheet will last a long time 
 
You will need to strip 2 or 3 pieces of 1/16" x 1/16" and one strip 5/16" wide form the 
1/4" wood. For the 1/4" x 5/16" I use a Master Airscrew MAS4000 Balsa Stripper. For 
the thinner 1/16" x 1/16 I use a simple "push though" style balsa stripper.  
 
Once you have the strip wood cut then building can start! 
 
TAIL FEATHERS 
I started with the tail surfaces. All the parts for the stabilizer are labeled on the laser cut 
sheet. I find it easiest to cut the parts from the sheet and place them loosely in order so 
that when transferring to the building plan they are in the correct order. The plan is 
taped to some 1/2” foam insulation sheet. If you buy one of the 4ft x 8ft sheets you can 
cut them up into a lot of smaller building boards and pins push in very easy to the foam. 
The foam I use I bought at Lowes, and I take a razor blade with me to cut the big sheet 
in half so I can fit it into my car to take home. 
 
For building I use Duco household cement which I buy at my local Ace hardware store 
and I dilute it with acetone at a mix ratio of about 60% Duco and 40% acetone. This is a 
good mixture ratio for a model like this, it dries fast (15-20 minutes) and is strong. Do 
not assemble the kit with super glue as that will add a lot of weight. A Duco acetone 
mixture will evaporate the solvent away and will give a light strong glue joint. Super 
glues do not evaporate and the excess glue adds up during the entire build, like epoxy 
does. As a fun exercise weight one drop of cured super glue and then see how many 
drop of dried Duco/Acetone mix you need to equal the same weight of superglue. You 
will be quite surprised! 
 
Building the stab is rather straight forward. One thing to mention is that you want us 
use enough of the Duco glue on the edges of the laser cut pieces when assembling as 



the Duco will be absorbed into the wood grain somewhat so make sure to apply enough 
glue. I like to apply the glue to the edge of the part then place the part on the plan one 
piece at a time. This way I know there is glue in the middle of the joint and not just on 
the top side and hoping the glue has wicked down far enough before drying.  
 
Once the laser cut outline was done, I then added in the 1/16" x 1/16" stripwood pieces. 

  

  
 
FUSELAGE 
For the profile fuselage you will need to bend one of the pieces of strip wood to follow 
the upper curve of the fuselage. As it is a rather gentle curve, no special template 
forming is required. I simply pull the wood through my finger tips at an angle to put a 
gentle bend in the wood (see photo). Using this technique you can get the curve to 
match the plan pretty closely. Alternately you can wet the strip and pin it down to the 
plan and let it air dry to get the desired curve. Which ever method you use is fine, just 
make sure the curved strip when dry is not trying to spring back to straight as that can 
distort the fuselage profile.  
 
Building the profile is rather easy. Just make sure to rub the plan with a bar of soap or 
wax so the glue does not stick to the plan. The laser cut parts are identified on the plan 
and I started by putting the laser parts on the plan (except the vertical stabilizer pieces) 
and then cutting the 1/16 sq strips to fit. Once the main fuselage was done I then built 
the vertical stabilizer/fin. I did it in two stages as I did not want to accidentally bump the 



main fuselage section when it was drying. Once everything is glued and dried, just slide 
a double edge razor underneath to cut the profile free from the plan.  

  
WING 
The wing spars and ribs are all precut and located on the laser sheet. Take note that the 
wing spars are tapered and they will be standing on edge when building the wing. Since 
the wing plan form is tapered at the trailing edge, I like to sand end of the ribs with a 
little angle to match the rib to the taper. To do it I use a nail file and a little pressure is 
all that is needed. You have to be careful not to remove too much as you will shorten 
the rib with excessive sanding. Just a light touch with the nail file is all that is needed. 

  

 
 



I use various size hex nuts and washers to hold the wood while building wings. I bought 
the hex nuts years ago at a local hardware store or you can get them online from shop 
supply warehouses like McMaster Carr. I find the hex nuts useful for many aspect of 
building so you may want to consider buying some. Alternatively pins can be used to 
hold the parts in place. Just make sure not to damage the spars with the pins.  
 
NOTE: The wing spars are on edge, not laying flat on the plan. Also note the 
spars are tapered, thickest at the root and thinnest at the tips.  
 
Once I have the wing all framed out the last step I do before gluing together is to make 
sure all the ribs are at the top of the wing spars as we want the wing covering to be 
smooth on top. I use the pointed end of a dental floss pick to gently lift the rib up until it 
is at the top of the wing spar.  

  
 
Now you can glue everything together. I use a rather large amount of the Duco/Acetone 
mix to allow it to seep down the side of the rib and spar (see photo). 
 
Once the wing is dry, remove from the plan and now you have all the balsa structure 
built. 
 
For those wanting to compare weights. Here are the weights of my uncovered structure 
as seen in this photo. 
 
Wing: 0.52 gr 
Profile fuselage: 0.66 gr 
Stabilizer:  0.28 gr 
 
MOTOR STICK 
The motor stick is cut from 1/4" sheet wood. You want wood close to 6# density and 
this sheet I have is 45 grams which is just over 6#. This motor stick is actually overkill 
for this design but it is a good starting point as it is very strong and will handle the 
motor stress if your build comes out a little higher in weight than my finished weight. I 
would not use sheets of wood heavier than this. I set my wood stripper to 5/16" wide 
and cut the full 36" length down the side of the sheet. Cut the blanks to 10.5" long and 



weight the 3 pieces. One will most likely be lighter than the other two, use the lightest 
of the three blanks. My blank, 1/4" x 5/16" x 10.5", was 1.589grams before tapering.  
 
Next step we want to taper the blank a little. This will reduce weight yet maintain 
strength in both bending and twist. You want a stick with good torsional resistance to 
prevent excessive tail tilt at launch due to the stick twisting from motor torque.  
 
Start by marking the center of the stick at 5.25" and then 2" in front and 2 " behind the 
center mark. On the side of the stick draw a line 1/16" from the bottom of the stick on 
the front and back sides. This will be the taper of the motor stick. 
Using a razor plane or a sanding block (I use a razor plane first then finish up with a 320 
grit sanding block), sand the bottom taper on the stick in the front and in the rear as 
seen in the photo. The ends will be now be 1/4" sq and the middle 4" long section 1/4" x 
5/16". Once this taper is complete you will be doing another taper one the sides of the 
stick starting from the middle of the stick. This time the side taper will be about 1/32" 
per side at the front and the back. So when finished the ends will now be 1/4" high x 
3/16" wide. I made a CAD drawing to show better how the two tapers look.  
 

  



 
 
If you weigh the stick now you will see the weight has gone down about 0.5 grams from 
when you started. My tapered and sanded stick was around 1.1 grams. If you want flex 
the stick a little and feel how strong it is, go ahead and give it a try you will be surprised 
how stiff it is. At this point trim 1/4" off each end to get the stick to a 10" overall length.  
 
Now trim two pieces off scrap 1/4" stock and glue to the bottoms of the ends of the 
stick. These will be spacers for the rear hook and thrust bearing. Use full strength Duco 
right from the tube for this as you need the strength and also make sure to note the 
grain direction is perpendicular to the grain on the motor stick. Once these two spacers 
have dried, use a sanding block or razor blade and trim away any excess wood away on 
the sides. For the rear hook, sand the spacer until it is about 1/8" from the bottom of 
the stick. This will provide rubber clearance when unwinding. The rear hook is bent from 
.020" music wire.  
Glue the hook to the rear of the motor stick using the Duco/Acetone mix.  

 
 
 
 
 



  
 
For the thrust bearing I chose to use a Harlan Science Olympiad pigtail thrust bearing. 
These are made from high grade aluminum and have a pigtail so props can be removed 
easily. These can be purchased from Ray Harlan, his website is Indoor Specialties 
http://www.indoorspecialties.com/index1.html and the Science Olympiad sized bearings 
are only $2.50 each. These are perfect for indoor NoCal as they accept .020" wire and 
are very strong! 
 
As an alternative to the purchased bearing, Volaré Products has a short video on how to 
make a NoCal thrust bearings by flattening some aluminum tubing, drilling the holes, 
and bending to shape with needle nose pliers.  
 
The spacer for the nose bearing needs to be adjusted so that the shaft of the prop will 
be 1/4" from the bottom of the stick. This is to provide the required clearance for the 
rubber when unwinding. Also note in the photo labeled "Sidethrust" the angle the 
bearing is pointed at. This will become right thrust once assembled to the model. The 
model will be flying to the right so the amount shown in the photo is how much is 
required to get a nice circling model. NoCals are difficult to fly to the left indoors as the 
props are large and there is no wing offset like there is on an indoor duration aircraft. So 
setting up to go right solves all the issues. It took me years and many models to finally 
learn this!  
 
The photo labeled "Downthrust" is how the bearing needs to be setup in that direction. 
There is no angle needed here as the motorstick when glued to the profile will have 
some down thrust built in. 
 
Once the spacer has been sized for the bearing, use the full strength Duco to glue the 
bearing on the stick. When placing the bearing on the stick, use a short length of .020" 
wire as a handle to hold the bearing as well as to line the bearing up for the correct 
thrust line as shown in the "Sidethrust" and "Downthrust" photos.  
 



  
Once the glue has dried on the front bearing (give it about an hour since it is full 
strength glue), cut a few strips of 1/4" wide Esaki tissue. This will be used as a 
reinforcement. Apply some of the Duco/Acetone mix to the side of the stick by the 
bearing and glue the end of the tissue strip. Wait about 60 second to let the glue start to 
grip to the stick. Now apply glue along the path the tissue will take when you wrap it 
around the nose bearing. Once the glue is applied lightly pull the tissue and wrap it 
around. You want two wraps around the nose bearing. I use two separate pieces instead 
of trying to wrap once piece around two times. Once wrapped add a little more glue to 
the outside of the tissue paper as well. The idea is to saturate the tissue paper with 
glue. Also make sure the tissue fits snugly around the bearing, you do not want air gaps 
around the bearing. 

  
Repeat this tissue reinforcement for the rear hook as well. You will want to wrap tissue 
on both legs of the rear hook.  
 
I would not suggest using thread for these steps. Thread does not conform to the shape 
of the bearing and wire hook like tissue can.  
 
 
PRINTED TISSUE COVERING 
To print the tissue, you will have the choice of printing on 11" x 17" paper or on two 
regular 8.5" x 11", sheets.  
The files are located here: http://volareproducts.com/?page_id=2293 



 
I own a large format printer which can print 11" x 17" sheets so I chose to print the 
tissue in one piece. I first print the image on the paper so I can then cut a pieces of 
tissue to fit. The tissue piece I cut is always a rectangle so it feeds better in the printer. 
The I apply masking tape to the ends making sure to go past the width of the tissue and 
also off the edge of the piece of paper. Then I use a ruler and razor to trim the masking 
tape flush with the edge of the paper. So the tissue is only taped on the two edges.  
 
Now is the hard part if this is your first time printing tissue, you have to reload the page 
into your printer in the correct orientation so it will print on the side with the tissue. 
Some printers require the paper to be face up, or face down, or rotated etc. You must 
learn how your printer processes a page so what I do is take a sheet or paper, write 
1,2,3,4 in each of the four corners on one side and A,B,C,D in each corner on the 
opposite side then load the page noting the orientation then print something on the 
paper. Once the page comes out you will then know how the paper has to be oriented to 
print on the tissue.  
 
The printing takes only a few second to complete. Once the page comes out I let it site 
for a few minutes to completely dry before handling as the tissue will usually be wet with 
ink and moving it around can bleed the colors. Once it is dry then I remove from the 
carried sheet.  
For the stabilizer, I decided to print some red tissue so the red would match as my Esaki 
red tissue was darker than the red which was printed. I used Microsoft paint which is a 
free program in Windows and created a simple red rectangle and printed that rectangle 
onto some tissue just like I did for the fuselage.  
 
Once the tissue is printed, the next step is to steam iron it. I use a clothing iron with a 
steam setting and set it to the highest temp steam setting and then add water into the 
iron. While it is heating I place the tissue on some paper towels. Once the iron is up to 
temp, I then irons the tissue letting the steam come out of the iron while ironing the 
tissue. The steam will slightly shrink the tissue (which is good) and after about 1 minute 
of steam ironing, I then change the setting to the highest temp setting with no steam. I 
then get new sheets of paper towel and place the tissue in between two layers of the 
paper tower. Now iron the tissue with the hot setting (no steam). As you iron you will 
see the bumps/texturing of the paper towers starting to flatten, you only have to iron 
about 30 -40 seconds. Then remove the tissue form between the towels. What you 
should see is very faint ripples/texture in the tissue that are transferred from the paper 
towels. These small bumps allow the tissue to shrink in higher temperature or lower 
humidity conditions without warping the structure. I find the budget paper towels best 
for this as they are usually not so soft so they transfer the bumps better than a higher 
quality paper towel.  
 
Now we are ready to cover.  
 
For covering NoCal models I like to use spray adhesive. I use 3M 77 Spray Adhesive. It 
can be bought at local craft stores or Lowe's or Home Depot. I highly suggest not using 
any other brand or 3M formula. 3M 77 sticks the best especially over the long term and 
is very tacky so very little is needed. Yes there are other brands and cheaper brands etc 
but 3M 77 is simply the best.  



 
Before applying the glue, make sure you are spraying the correct side. The printed 
tissue needs to be flipped over as the printed side will be on the left side of the model.  
 
To apply the spray adhesive, place the fuselage on some newspaper or cardboard on the 
ground and hold the can about 15" away. You may want to place some additional 
newspaper down to catch any overspray. I first do a quick test spray of the can onto an 
old cardboard box to make sure it is spraying a nice mist (a clean nozzle). Once you 
know it is working OK then spray the fuselage. The amount of glue you need is very 
little. It should take about 3 second to go from the nose to the back of the fuselage. 
That is all the glue you need. Any more your just adding weight. Once sprayed flip your 
can of 3M upside down to clear the nozzle by spraying onto an old box until all the 
adhesive is blown out of the nozzle. Forgetting this step can lead to a clogged nozzle 
rather quickly then you no longer get a nice even spray.   
 
Take the sprayed fuselage and carefully lay it on the tissue. Once on the tissue, use your 
finger to press the wood down to the tissue to get a good bond. 
Now do the same for the horizontal stabilizer. Once covered use a new double edge 
razor to trim off the excess tissue on the fuselage and stab.  

  
For the wing, the tissue was steamed and ironed as described before. I then added the 
aileron lines with a ruler and marking pen. The tissue was then placed over the plan to 
help with orientation when covering.  
 
The wing frame is sprayed in the same way, can 15" away and about 3 seconds from tip 
to tip. The frame should be attached at the trailing edge first then using a round dowel 
or brass rod roll the wing frame onto the covering. This will give a nice smooth covering 
to the wing. Once covered flip the wing over then gently press the paper to the frame 
with your fingers to get a good bond. Then trim off the excess tissue paper. Now we are 
ready for final assembly.  



  

  

 
Here are my covered part weights:  
Stabilizer: 0.43 grams 
Wing: 0.94 grams 
Profile: 1.01 grams 



Adding dihedral to the wing.  
 
Use a new sharp razor and cut the tissue free on the left side of the center rib. Now with 
the right wing flat on the table, raise the left tip up 2" and hold it up in that position with 
blocks. The model will need 1/16" of washout in the left wing so use a ruler and adjust 
the blocks to measure 2" at the leading and 2 1/16" at the trailing edge. Or you can set 
2" on both and then add a 1/16" sheet shim to the trailing edge block to lift it up the 
1/16".  
 
Apply the Duco/Acetone mix to the dihedral joint and let it dry about 10 minutes then 
glue again as you want to make sure you have a strong joint. 
 
Now to fix the tissue at the center rib, just use a small scrap of 1/16" wood and replace 
the tissue as seen in the photos. Once the tissue is back over the center rib, apply a few 
small dabs of 50/50 white glue water mix. This will stick the tissue down. 
 

  

  
 
Lay the motor stick on the fuselage profile as shown on the plan (it will be angled down 
slightly to give some down thrust) and use the Duco/acetone mix to glue them together. 
I apply glue at every place the motor stick touches the fuselage profile. Once that has 
dried, you will need to make a tail boom from some scrap 1/16" sheet. I used the same 



sheet wood I used for the 1/16" sq strips. You will need a piece about 6" long and it will 
taper from 1/4" to 1/16" over the 6" length. The tail boom is required to stiffen the tail 
section while in flight. Glue the tail boom to the back of the motor stick with an overlap 
as shown in the photo. You may need to use a weight or block to hold it in place while 
drying. Once dry trim the excess boom off that goes past the rudder hinge line.  

  

 
 
Now the last thing you will need to do is add in some right rudder. To do that take a 
razor and make some wedge shape nicks in the wood at the rudder hinge line, then 
bend the rudder to the right and then lay down on the building table with some 1/16" 
shim and then apply glue to the wedge cuts to secure the rudder setting. 



  
The wing should fit nicely into the recess on top of the fuselage right. Use some blocks 
to hold the fuselage and wing in position. Make sure the right wing has no wash in or 
washout and the left wing still has the 1/16" washout we added when putting in the 
dihedral. Glue the wing to the fuselage with the Duco/acetone mix and then after 10 
minutes glue again as you want a strong joint here.  
 
Once the wing is dry then glue the right half stab to the fuselage then after it dries the 
other half stab. Note the small amount of right tail tilt when looking from the front of the 
model. This will help the model circle correctly when the winds are getting low.  
 
Take a scrap of 1/16" sq stick and glue it from the leading edge wing joint down to the 
motorstick (as seen in the photo) and repeat for the trailing edge. This will add a lot of 
strength as it distributes some of the loads from the wing to the strong motorstick. 
Without these sticks the fuselage profile has to take all the wing loads and that can 
result in the wing twisting while flying or when bumping object on the ceiling. If you 
watch the flight video you will see how strong the model is when it bumps object, having 
the wing secured with these extra two sticks helps a lot. 

 
Next are the landing gear legs and wheels. I used red marker to color my landing gear 
legs but to be accurate to the full size airplane you will need to color them light grey. All 
the grey markers I had looked almost black on wood so I decided to go with red instead. 



The gear legs were glued together first with full strength Duco then glued to the bottom 
of the fuselage with full strength Duco.  

  
 
The main wheels and tail wheel were colored with red and black marker. The main 
wheels are glued on with a small dab of full strength Duco and note the wood grain goes 
up and down on the wheels. The full strength Duco sets up quickly, while it is setting up 
check to make sure the wheels are straight from the top and from the front.  
 
At this stage my model was 3.9 grams without the prop. 
 
PROPELLER 
 
The prop for this model is 10" diameter with 15" of pitch. The blades are included in the 
short kit; I lightly sanded them with some 400 grit sandpaper to smooth the blade 
surfaces a little. I also decorated the tips as I like how colored prop tips look when 
spinning. Soak the blades in hot water for about 5 minutes then tape them at a 15 
degree angle to a can that is around 5" diameter. Use some tissue paper between the 
tape and the blades; do not put the masking tape directly on the wood. Also make sure 
to pull the tape tight so the blades are firmly held to the can.  

 
 
Bake in the oven at 250F for 20 minutes to form the blades. Remove from the oven and 
let it cool down to room temperature before removing the blades from the form.  



 
The prop spar is made from a piece of bamboo skewer stick. You want a skewer stick 
that is around 3/32" to 1/8" diameter. Like balsa some bamboo can be quite heavy so 
when you buy a bag of skewers weight a few of the pieces and make the spar from the 
lightest stick you find. 
 
Cut a 4" long piece of the skewer and mark the center where the prop shaft will go. The 
prop blades have a 1/16" wide cutout where the spar will go, since the skewer I used 
was 1/8" diameter, I had to widen the slots so the spar would fit inside. So make the 
slots as large as needed to fit your specific bamboo. Now drill the skewer with a .022" 
drill bit for the prop shaft.  

  
 
Bend a prop shaft from .020" wire and install in the prop spar making sure there is 
enough space for the hook to fit into the bearing with a little clearance past the end of 
the bearing for the rubber. Bend the front of the prop shaft with two 90 degree bends to 
allow it to "hook" onto the spar as seen in the photo, use some medium CA to hold the 
prop shaft to the bamboo and with a toothpick, wick a little CA into the area where the 
prop shaft goes into the bamboo spar. This will fill in the gap around the .020" wire and 
the .022" diameter hole. My finished prop spar/hook assembly was just under 0.50 
grams.    
 
Now the prop blades need to be mounted to the spar at the correct angle to get 15" 
pitch. I decided to make a simple jig to hold the blades for my prop. To make the jig 
first cut a 1.25" x 1.25" square from some 1/16" sheet and cut diagonally to make two 
45 degree triangles. Draw a vertical line in the center of the leg of the triangle (as seen 
in the photo). Then on one triangle draw a line in the middle now going horizontal. It will 
form a 5/8" x 5/8" square. Cut away the extra wood so you have just the 5/8" square.  
 
Using some more 1/16" sheet as a base (approximately 1.5" x 6" long), glue the 5/8" 
square to the end of the sheet and then glue the triangle at a distance of 2 3/8" 
away from the square (see photo). The triangle must hang off the edge of the sheet like 
shown in the photo. Notice the vertical black line on the triangle is on the edge of the 



balsa sheet. The 2 3/8" distance and 45 degree angle will be what sets the blades at 15" 
of pitch.  

  

  
 
Once you have the fixture ready you can now put the prop together. 
 
Use a small strip of tape to hold the prop shaft to the fixture (on the side of the 5/8" 
sq).  
 
Now I added a couple little 45 degree legs to hold the fixture when gluing this is optional 
but I wanted to mention it (see photo) 
 
Place one blade on the fixture and position it on the spar making sure the blade is 
resting on the 45 degree triangle. I used the top head of a pin underneath to help hold 
the blade (you can see it in the photo). Apply the Duco/acetone mix on this joint and 
reglue about 10 minutes later as you want a strong joint. Once dry just rotate the 
completed blade away then you can work on the second blade.  



  

 
 
Once the blades are dry then add a Teflon washer to the prop shaft. I use ETFE tubing 
and cut a piece for the thrust washer for NoCals. ETFE can be bought from Mcmaster 
Carr it costs about $4.50 a foot for .020" ID x 1/16" OD and that will make a lot of 
thrust washers.  

 
My finished prop was 0.85 grams.  
 
 
 


