Addendum to Push-E Cat Instructions

Push-E Cat V3a Interim Kit

Revisions to kit bill of materials.
Additional instructions for:
1. Controls installation
2. Add on fin extension
3. Trailing edge option

Changes to Kit Bill of Material

Section Was Changed to
Hardware Pack (2) Solder clevises (4) Threaded clevises
(2) Threaded rod adapters (4) 2-56 Threaded rod
(2) Threaded clevises with retainers | (4) Clip on clevis locks
Long Wood Pack | (2) 36" Cable pushrods with housings | (2) 36" Nylon pushrods with housings

Controls Installation
(Replaces Control Cable Routing section of instructions)

Background:
OK, I admit it. The old Control Cable Routing section of the instructions really sucked. So, now
that we're changing the type of pushrods that the PEC uses, it's time to fix that section. So, in
addition to these new, written instructions, I've added an illustration to clarify the routing of the
pushrod housings. I hope that these new instructions will help clarify setting up your pushrods and
control horns and make your Push-E Cat building experience more pleasant.

What's with the change in pushrods? The reason we've changed the pushrods is customer input.
We've migrated to using plastic tubing based Sullivan Nyrod pushrods instead of our previous
Sullivan Goldenrod steel cable pushrods. The majority of the feedback we received indicated that
customers would prefer the ease of assembly of the Nyrods over the soldering requirements of the
Goldenrods.

Materials:
Masking tape, ballpoint pen, #11 X-acto knife or disposable utility knife, corrugated plastic tail
pieces, pushrods, threaded rods, clevises, control horns and screws, drill and /44" drill bit, GOOP
glue.



Procedure:

[] Please reference the reduced size plan included with the instructions, as well as all illustrations
included in this section. The control cable routing used here assumes that the servo block
described in the previous fuselage construction section is being used. The pushrod layout described
assumes that the top servo will be used as a rudder servo, and is installed with the output shaft
facing the left (port) side of the fuselage. The elevator servo, accordingly, should be the bottom
servo and its output shaft should face the right (starboard) side of the fuselage. See drawing
below:
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[] The order of business is to hinge the control surfaces. If you look at the reduced size plan set,
you'll see that the rudder hinge line is aligned with the back edge of the rear tab. The elevator
hinge line is located immediately behind the slot for the rear tab. In each case, use the first
available flute immediately behind the features mentioned previously for your hinge.

Making a hinge in corrugated plastic is very easy. Simply identify the proper flute for the hinge,
make a cut in the web on one side of the flute as shown below, and then carefully trim the
remainder of the web from the edge of the flute. Refer to the drawing below for a visual depiction
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of this description. When I build Push-E Cats, I hinge the rudder by cutting through the web on
the port (left hand) side, and I hinge the elevator by cutting through the web on the bottom.
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Now that your control surfaces are hinged, go ahead and dry assemble them.

Dry install the tail group into the top tail slot at the rear of the plane. Align the back edge of the
rear fin tab flush with the rear of the fuselage. Tape in place with masking tape.

Remove the yellow pushrods from the red pushrod sleeves. Use a knife or hobby saw to trim one
red pushrod sleeve to 23% inches long (for the rudder pushrod) and the other to 23 inches long (for
the elevator pushrod). Trim one of the yellow pushrods to 23 7/ inches long (for the rudder) and
the other to 232 inches long (for the elevator).

The first pushrod housing to install is for the rudder. Start by reviewing the attached full page
illustration of the routings for the pushrod housings. There are two important things to note about
the illustration that guide how you route the housing: 1) The pushrod housing exits the fuselage and
rests against the stabilizer and points at the bottom of the rudder. 2) The pushrod housing is not
centered on the servo bay, but is slightly of fset to better line up with the servo arm.

Use masking tape to temporarily secure the pushrod housing to the fuselage surface. Use the tape
to control the bend in the tube so that the housing points at the rudder properly. Make sure that
the tube is lined up properly with the servo bay as shown below.
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Use a ballpoint pen o trace along both sides of the pushrod housing onto the fuselage side. Remove
the housing and connect the disconnected lines carefully to create continuous lines.

Use an X-acto or utility knife to cut along the lines 3/1s" to 4" deep. You can make a depth stop for
an X-acto knife by pushing it through a piece of balsa until the required amount of blade is exposed,
and then CyA'ing the balsa to the blade.

Use a pair of needle nose pliers to pick out the foam from the channel. Be careful near the tail
where the channel comes out of the top of the fuselage at an angle. The foam tends to tear out
there. You can use your knife to prep the exit at that point.

Make sure that the pushrod housing is at about the same level as the servo arm when it enters the
servo bay. I like to start ramping down to the servo bay about 13/g" from the edge of the cover
recess, which is marked on the illustration.

Check the fit of the pushrod housing in the channel. When you're satisfied that everything is lined
up and ready to go, apply some masking tape to hold the housing in place. Please note that you may

have to use some sort of space to get the servo bay end and the tail exit end of the housing to sit

down in the slot properly.

Once you've gotten the tubing taped down, check the tail boom to make sure that it's straight. If
it's not straight, put weights on the tail boom and then adjust the tail until its straight on top.

Apply GOOP glue to the pushrod housing wherever it is exposed. I just put the nozzle of the tube
up against the fuselage and force the glue down into the slot around the housing as I go along.

Don't worry too much about risers of glue along the edge of the slot. Just run your finger along and
force the glue back over the slot. As the GOOP cures, it will shrink and all the high spots will turn
into fillets.

After the GOOP dries, remove the masking tape and any weights you had on it. Go back with the
GOOP and glue down any areas that you missed because they were covered before. Once that's
done, you're ready to move on to the elevator pushrod housing.

The elevator pushrod housing routes differently than the rudder housing, but the basic process is
the same. The two differences are that the elevator housing is done on a single surface, and that it
has both a ramp down at the servo bay and a ramp up at the exit near the tail (to aim at the
elevator control horn). Once again, start by taping the pushrod housing down on the fuselage side,
using the illustrations as a reference.

Proceed as was done previously to mark the routing and cut and clear the channel. Be sure to stop
13/g" from the tail end of the pushrod housing so that you can cut the exit ramp with your knife .

When you are satisfied with the fit of the pushrod housing in the slot, tape the pushrod into the
slot and square the fuselage as was done for the rudder housing.

Follow the same procedure to glue the housing in place. Note that you will have to apply GOOP to
the underside of the housing on the ramp at the rear of the fuselage this time, instead of just
running the glue into the slot from the top the whole way as before. When the glue has cured
remove the weights and tape and finish glue the uncovered spots.
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Gather the yellow pushrods and the 2-56 threaded rods. Drive one of the 2-56 rods into the each
end of the yellow pushrods. You must drive the rods at least °/14" into the pushrod. In the past I
have used a pair of needle nosed pliers gripping the threaded rod near the pushrod to do this, but it
does do damage to the threads. A more proper tool that eases the installation and protects the
threads is available for $5 plus shipping from Garrison Aerodrome if you would prefer.

Insert the yellow pushrods into the red housings. Make sure that the shorter of the two pushrods
is used for the elevator.

You will now install the rudder control horn. Remove a control horn from the molding tree. Align
the control horn so that its angle matches that of the pushrod, and so that the clevis holes are over
the center of the hinge. Mark the position of the control horn by drawing around the base and
marking the screw holes with your ballpoint pen. Alternately, you can use double stick tape to
temporarily secure the control horn to the rudder.

Use a /16" drill bit to pierce the corrugated plastic for the control horn mounting screws.

Screw the control horn to the rudder using the control horn backing plate. Be careful not to over
tighten the screws and crush the corrugated plastic.

You can now install clevises on both ends of the pushrod and attach them to the servo arm and the
control horn. Make sure that the servo is centered, and that the rudder is centered. The amount

of threaded rod visible on both sides of the rudder clevis should be equal. Apply CyA glue to clevis
in servo bay to keep it from rotating in flight.

The installation of the elevator control horn and pushrod is very similar to the rudder system,
except that the elevator control horn does not have to be angled. It only has to be in line with the
pushrod. The base is actually square with the edge of the elevator, and the clevis holes are, again,
centered over the hinge. All other steps for installing the hardware are the same.

Remove the tail from the model. Remove the tail clevises from the pushrods and slide the pushrods
out through the servo bay. Mask off the ends of the pushrod housings with masking tape to
prevent 3M 77 or contact cement from getting in the tubes.

Add On Fin Extension

Background:

Ok, so I'm talking to Kirk Massey at New Creations R/C and he tells me that he's been telling
customers to add a fin extension to their Push-E Cats. "Why?" I asked in puzzlement. "They just
fly so much better,” says Kirk. Well, I tried it on my older Push-E Cat and it didn't make much
difference to me. Then, I built myself a new prototype with all the current production features.
On the first flight, I noticed that it wasn't turning quite right. In fact, it seemed to be falling into
its turns at high control deflections. So I added the fin extension and guess what? It flies so
much better.



So what's the deal here? Well, it turns out that if your Push-E Cat weighs 30 ounces or less, the
stock tail is fine. However, if it weighs more than that, the tail starts to be a little small for all the
moment arms it needs to exert for smooth flight. This really shows up if you put CP-1300 or CP-
1700 cells in the nose and a bigger motor in the back. The good news is that all you have to do is
make yourself a little dorsal fin like I show below. That gives your PEC all it needs to get its good
manners back.

Materials:

3/16" balsa sheet, covering material, GOOP glue, packing tape.

Procedure:
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Make a fin extension as shown below from the */1" balsa sheet.
Cover the fin with your preferred covering material, leaving the back and bottom edges bare.

Use GOOP to glue the extension to the leading edge of the fin and the top of the fuselage.

After the adhesive dries, apply packing tape to both sides of the fin to extension joint for
reinforcement. You can thin the tape down to 1" wide for this.
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Trailing Edge Option

Background:

When covering the main wing with iron on covering (such as Ultracote), it's entirely possible to
induce a phenomenon I refer to as "scimitaring”, which is when the main wing core bows back toward
the trailing edge. Honestly, I've never worried about it much because in my own models it's been a
minor annoyance that relaxes over time. Also, the scimitaring is more forgiving of rearward CG's.
However, some customers have commented on it, so here's the femporary fix.

By the way, if you want to do this, you can ship the cores to me and I will shorten them for you.
This modification is not required for tip cores.

Materials:
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Main wing cores, 1" x 3" x 36" balsa trailing edge stock, masking tape, polyurethane or epoxy glue,
wax paper, sanding block.

Procedure:
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This step is best done using a band saw. You could also use a table top scroll saw if you're careful.
Anyway, the first thing you have to do is cut 1" of f the trailing edge of the main wing cores. This is
easiest to do if they are still attached to their core beds. It keeps everything square.

Cut the balsa trailing edge stock into two 18" lengths.

Use the masking tape to temporarily attach the trailing edge stock to a main wing panel along the
bottom surface.

Smear a thin layer of glue on the wood and foam. Place the wing core on a flat surface and weight
down so that the two surfaces are in full contact. This will also keep the trailing edge flat.

After the glue cures, sand as necessary to smooth the trailing edge stock into the wing core.
Continue main wing assembly as normal.



