
 

 

Reliable Set Up of a Gas Tug Power Plant. 
By Gunny Bumburs 
 
     The momma and her baby cub   (Hanger 9 Super cub) 

 
 
             I too was very frustrated in the beginning 
having an unreliable tow plane, especially when I 
had the only tug in the club and the other soaring 
pilots relied on me to get them up into the sky. I 
was often teased about my commy martyr motor 
never starting and when it did, they would wonder 
if the tow release hadn’t rusted shut in the mean 
time. 
 
             Folks, the Glow Gods where angry that day 
in the summer of 2003. I had switched over to gas 
and was loving it. Except for having reliability 
issues with my highly modified ¼ scale Hanger 9 
Super Cub with a ZDZ 40 power plant in it. But; I 
was determined to get it right and after 2 months of 
learning I finally got it. Now I have just about the 
most reliable tow ship in the east.  
 
             THE ENGINE: Just about anybody can bolt 
on an engine and strap in a fuel tank and go fly. 
(sadly, some do) But it’s the attention to the little 
details that really make it count. Tow after tow and 
year after year. Here is what I did… 
             The engine. A good brand is the key here. 
Some examples are; ZDZ, DA, 3W and possibly the 
new DLE’s. I personally like the ZDZ brand of 
engines because they don’t use reed valves. They 
have a rear rotary valve induction window. Their 
power and throttle curve is linear. Most of the reed 
type engines need  their reed petals replaced after a 

while (they do wear out) and usually need a little 
expo programmed into the throttle. A club member 
had a reed valved engine and a piece of balsa 
shaving got jammed into the reeds and the engine 
just suddenly quit in a bad spot. He did lose the 
airplane. No matter which engine you choose, you 
should consider putting on an air filter. Digesting a 
screw will really ruin your day.    
             I know you lose a little bit of power with an 
air filter, but a competent tug is expected to be way 
over powered anyway. Here is a sample of some air 
filters I use. 
 
     K&N air filter, note the ball links, pushrods and arms  

 
 
Foam air filters, K&N crank case filter & home made 
w/screen 

 
 
             Safety wire and loctite is used where ever 
possible. If the engine is to be bolted onto the fire 
wall with T nuts (blind nuts) I do not use loctite 
because come time to remove these bolts, the T-nuts 
could lose their tabs and spin in circles even though 



 

 

they where epoxied into position. Instead, I use a 
1/16” or smaller diameter cobalt drill bit and a drill 
press. Drill a small hole through the socket head cap 
bolts and safety wire the bolts just like they do it on 
the full size aircraft. Using a safety wire tool, the 
layout of the pattern of the twisted wire is set up in 
a way as in which when one bolt tries to loosen it is 
pulling tighter (tightening) on the other bolt. 
 

 
 
             Safety wire as done on the full size aircraft 

 
 
             Depending upon the design of the muffler, I 
sometimes also use safety wire on these bolts too. 
But usually they are recessed and I’ll just use the 
blue loctite. There is only two types of loctite that I 
will use. One of them which we all should be 
familiar with is the “standard” blue loctite. I never 
use the green or red. The other one is a really good 
one. It’s a reusable thread locking liquid called 
Vibra tite. This is excellent for the multi prop bolts 
or multi spinner screws to hold on your carbon fiber 
spinner. You brush a little on the ends of the bolt 

threads and let it dry. When dry, it acts like a nylon 
insert on the threads of the bolt just like a nylon 
insert lock nut. It is re-usable many times. Back to 
the muffler. If the muffler doesn’t come with a 
gasket, I will use a product from Permatex. It is 
Ultra Copper High Temp, a silicone gasket maker. I 
use my finger and dab it on around the exhaust 
opening. As far as the bolts holding on the 
carburetor I just use a little dab of blue loctite and 
torque the bolts down evenly at 8 in/oz. I am a fan 
of using torque wrenches on my gas engines. 
Especially the spark plug, muffler, carb and prop 
bolts. 
 
      Safety wire tool and spool of stainless steel safety wire 

 
 
Regular blue Loctite, Vibra tite thread lock and Ultra Copper 

 
 
 
             THE FUEL SYSTEM: Me personally, I 
prefer Du-Bro fuel tanks. Sullivan and B&B are 
good too. The size of the tank? Well if it’s a tug, it 
should have the biggest it could comfortably fit. 



 

 

The way I make my fuel system totally maintenance 
free is that the first thing is I throw out the stopper 
and nylon caps. I use the Sullivan machined 
aluminum caps and as I learned in the past, you 
shouldn’t use the gas stopper that comes with it. It 
will start to break down in the first day. Instead use 
the Du-Bro gas conversion stopper. It is brown in 
color. 
 

    
 
             I always run a three line system verses 
Teeing off into the carburetor line for the fill line. 
This is less likely to get an air leak and to keep the 
main carb line primed with fuel. The aluminum cap 
has one large hole and two smaller holes for the 
brass tubes. The larger one is used for the feed line 
to the carb. The larger tube can be tricky to insert 
through the rubber stopper. A little oil on the brass 
tube helps a lot. On gasoline fuel tanks I highly 
recommend doing these following things: Having 
the stopper assembly loosely assembled. Solder on 
Du-Bro hose barb fittings on both inside and 
outside of the fuel tank except for the vent that 
bends up to the top of the tank. They don’t make 
hose barb fittings for the larger brass tube, so what I 
do is make my own barb on the brass tube. To do 
this, wrap a soft wire (once around) the ends and 
silver solder it into place. 
 
Bott. 2 are standard hose barbs  the top one is from soft wire 

 

             The hoses I use inside of the fuel tanks is the 
soft Viton tubing. If you use anything else, it will 
become very stiff and wont flop “clunk” around the 
tank in less than one year due to the ethanol in 
today’s automotive gas. The clunks (or pick-ups) I 
use are the Du-Bro and Sullivan heavy weight 
clunks and these are no closer than 1 inch from the 
back of the fuel tank. With the safety wire tool and 
using the Sullivan stainless steel fuel tube twist ties, 
all of the viton fuel tubing connections are secured. 
So a recap. The larger brass tube has the viton tube 
with the Du-Bro heavy clunk and goes to the carb. 
One of the smaller brass tube also has a viton tube 
going to the Sullivan heavy clunk and this will be 
the fill and drain line. The last one is the vent line 
that bends upwards into the tank. 
  
  Sullivan heavy weight clunk        Du-Bro heavy weight clunk 

    
 
             As we all should know, when using a gas 
engine the fuel tank should be mounted on or as 
close to the CG or balance point as is possible. A 
Walbro pumped gas engine can pump fuel up to 
your engine three vertical feet. You don’t even need 
to add foam padding around the tank because the 
fuel (gas) will not foam. I use Velcro straps to 
secure the tank but make sure that you have a stop 
at the rear of the tank as for not to have the tank slip 
out when going vertical with your tug. All fuel 
tubing outside of the fuel tank is Tygon fuel tubing. 
Be careful of the yellow vinyl gas fuel tubing. The 
quality is not that great. The main line going to the 
carb. has no fuel filter. This is to keep the restriction 
of the fuel flow down. However, I do use two 
Hanger 9 fuel filters. One is in the fill line and the 
other one is in the overflow vent line. Again, on all 
the hose connections I use the safety wire except at 
the carb. connection. Here I like to use a ratchet 
type fuel line clamp. 
 
 
 



 

 

  Typical spring type clamp and a ratchet type fuel line clamp 

 
 
             The main carb. line is kept as straight as 
possible and does not have any dips or “plumbers 
loop”. Tips: The location of your fuel dot or fuel 
filler should be higher than the tank. This will 
prevent the gas from pouring out when you 
disconnect from your gas can fill hose. Another 
thing to do is to put a large vertical loop in the vent 
line before it exit’s the bottom of the aircraft. Tape 
the looped line so it doesn’t undo its self. The 
reason for this loop is that when you drop off the 
glider at altitude and do a space shuttle decent, the 
vent line will not siphon out raw gas and entirely 
coat the bottom of the fuselage of the tow plane. 
 
             CARB. MODIFICATIONS: This may not 
be for everyone. But usually, on my ZDZ engines I 
solder the hole closed in the choke plate and re-drill 
it with a 1/32” diameter drill bit. This helps choke 
the engine faster and gets the gas up to the carb. on 
the first flight of the day. Never unscrew the 
butterfly plates from the carb. The screw is 
purposely deformed at the end. The throttle stop 
screw is always removed. It’s not needed. The 
return spring on the throttle can be unhooked if you 
feel it is to strong. Never remove this spring. If you 
do it will wear out the butterfly plate.  
             If the throttle and choke arms that comes 
with the carburetor are original, then cut them off 
and replace them with good aftermarket ones like 
shown here. You can buy them at Troy Built 
Models. 
 
 
 

             Different types of aftermarket throttle arms 

  
 
             Right off the bat I change the diaphragm and 
gaskets on the Walbro carburetors. Any of the 
aftermarket kits hold out much longer. If by chance, 
after a while you feel that you have to play with 
your carb needle valve settings after you originally 
took so long to get it right, then don’t mess with it. 
Instead, change the diaphragm and gaskets. Usually 
it’s the pumper diaphragm that’s giving you grief 
and this is because it loses its elasticity due to the 
ethanol in today’s gas. 
 
             PUSHRODS: This is where you can get into 
big trouble starting your engine when it is hot out 
because any nyrods used would swell  
(grow in length) and not close the choke plate 
completely. Also, you will always have to play with 
the throttle trim at idle do to temperature changes 
through out the day. So I use fiberglass or wood 
pushrods. They are temp. stable and do not grow 
or contract in lengths. I do not recommend carbon 
fiber or metal due to possible RF interference back 
to the radio from an electronic ignition gas engine. 
The fiberglass pushrods I use are made from 1/16” 
diameter rods. This rod is slipped into the yellow 
Sullivan Golden Rod pushrod and the fiberglass 
ends petrude as required at each end. The fiberglass 
pushrod is glued to the nyrod at one end only, 
preferably at the carb. end so fuel residue wont 
creep down along the inside of this assembly. On 
both ends of the fiberglass, I epoxy on a Sullivan 2-
56 threaded pushrod coupler #513. 
 



 

 

 
  
The end of the coupler is drilled deeper. The epoxy 
glue that is the best for this is the BVM Aero Poxy 
or Hysol #9462. The other end of the yellow nyrod 
is cut shorter by 1/8 to 3/16” of an inch from the 
other coupler to allow for expansion in growth in 
hot weather. 
 
 Sullivan nyrod pushrod with 1/16” dia. solid fiberglass rod 

 
 
Coupler installed onto f.g. rod. Note unglued gap at one end 

 
 

 This new pushrod assembly is now ready to be 
installed into the red outer Sullivan pushrod sleeve. 
On the carburetor and choke ends I use a ball link. 
The use of a helicopter ball link removal and 
installation tool works great for this especially in a 
rear carb. engine. At the servo ends a simple metal 
clevis with a 2-56 jam nut is sufficient. 
 
                        Carburetor end w/ ball link 

 
 
             I have used this pushrod system on all of my 
gasser planes since 2003 and it has proved to be 
extremely reliable especially when the temperature 
changes throughout the day. The 1/16” diameter 
rods are available from a kite store, 
IntoTheWind.com. item #4201. By the way, they 
have a lot of neat supplies that us tow pilots could 
use like lines, reels, wind socks etc. etc.  
 
             ELECTRICAL SYSTEM: All of the engines 
electrical components should be kept away from 
the onboard radio gear by at least 8”. 10” is 
preferred. Ignition module, voltage regulator and 
the ignition battery pack needs to be isolated from 
vibration. i.e., foam padding and Velcro straps. 
             All wires and leads that pass through the 
engine box or fire wall must be protected from 
chaffing. Especially the braided high tension lead 
(spark plug wire). If the braids are broken and a big 
enough opening of the lead is exposed, the potential 
of RF interference increases. You don’t want this. 
Use of grommets or wire “spiral” wrap works great. 
 
 
 
 
 



 

 

                               Protect all wiring  

 
 
             Don’t use an OEM switch for the engine 
kill. Use a heavy duty ignition switch like the ones 
from Electro Dynamics. This is a must. Remember 
that vibration is the killer.  
             On the spark plug a little dab of anti-size on 
the threads will help come time in the future to 
remove that spark plug only and not the threads 
from the cylinder head. O.k. it just makes it easier 
to remove and prevents galling of the aluminum 
threads. On the ‘boot’ end of the spark plug, use of 
a thin film of dielectric grease is very helpful too. 
             Use a good quality voltage regulator (if 
needed) and a brand new ignition battery pack. Low 
impedance cells used on the battery pack is the key 
here. The minimum that I used in the past was a 
2400 mAh sub-c nicad pack. Now I use a 2300 
A123 LiFe battery packs in all my RX and IGN. For 
more information, see the FAQ at 
www.hangtimes.com (NoBS Batteries) 
 
             ENGINE HEAD COOLING BAFFLES: 
The use of baffles is very important just like in the 
full size aircraft. These are mainly made out of lite 
ply or balsa wood. They direct the incoming air 
from the cowl air inlet openings to the engine and 
forces the air through the cooling fins. The baffles 
should be as close as possible to the cooling fins i.e. 
1/16”. On a rear inducted engine another baffle 
plate is installed horizontally between the 
carburetor and the chamber of a pitts muffler. This 
one serves two purposes. One is to direct the hot 
airflow that came through the cooling fins out to the 
bottom of the cowl air exit. The second is to shield 

the carb from the hot air especially between flights. 
You don’t want to cook off the carb. diaphragm. 
The size of the air exit opening should be at least 3 
times the area of the air intake opening. 
 
                      Baffles ready to be installed 

  
 
        Baffles epoxied into place using BVM Aeropoxy 

 
 
             ODDS & ENDS: The carburetor needs to 
get plenty of cool air. If it doesn’t the engine will 
not perform well and you will not be happy. To 
start, if the carb. opening is closer than 1” to the fire 
wall, then you must drill a large hole through the 
fire wall just behind the opening. If the carb. passes 
through the fire wall, then you should have at least a 
¼” clearance all the way around. Additional holes 
may be required in the fire wall or engine box to 
suffice the carburetors needs. 
             Needle valve guide tubes installed either on  
the fire wall or engine box airframe or even in the 
cowling makes it so easy to slip a thin, long screw 
driver down these tubes to adjust the needle valves 
without having to remove the cowling. Aluminum 



 

 

K&S tubing is all you need. 
 
     Note horizontal baffle and needle valve extension tubes 

 
 
             Cowl mounting can be problematic on a gas 
engine aircraft. Due to the typical vibrations of a 
gas engine the fiberglass cowl just doesn’t stand up 
to a wood screw secured through a grommet. I 
epoxy (BVM Aeropoxy) a 1/8” thick birch ply tab 
onto the inside of the cowl where the mounting 
point will be. Then the cowl mounting block will be 
recessed and securely mounted onto the fire wall. 
The trick is in the cowl mounting screw. I’ll use a 
flat head machine screw and counter sink the cowl 
through the fiberglass and wood tab. This screw is 
captured into its recess and cannot shift the cowl 
around i.e. during vibrations. I have been using this 
technique since 2003 also and has worked 
flawlessly ever since. 
            
          1/8” thick ply tabs epoxied into fiberglass cowl 

   
                   
 

                     Heavy duty cowl mounting blocks 

 
 
                        Looks like a Dzus fastener 

 
 
Lastly is to dowel peg all joints of the firewall with 
epoxy and 1/8” dia. dowels. It doesn’t hurt to add 
wood triangle stock to the inside of the firewall or 
engine box. The final thing is to remove every thing 
from the firewall and give it at least  one coat of  
epoxy finishing resin. My choice is the West 
System epoxy resin. It’s nice and hard when dry. 
 
            Well folks, I hope to have passed something 
new and knowledgeable along to you. Remember, a 

safe tow starts with a reliable tug! Thanks for 
reading! Gunny Bumburs (Aviation Concepts, 

www.hangtimes.com) 


