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This estimate is close enough to the book value to lend confidence in the book value.

The required fuel flow for a gravity system is then 1.5 * 25.3 gallons per hour = 37.95
gallons per hour. This is equal to 0.6325 gallons per minute, or 3.795 pounds per minute.
With the fuel pump ON, the requirement is reduced to 1.25 * 25.3 gallons per hour =
31.625 gallons per hour. This is equal to 0.5271 gallons per minute, or 3.163 pounds per
minute.

Based on a report from Pat Fagan of a climb rate of 1500 feet per minute at 60 KCAS, the
climb angle was calculated at 13.4 degrees. Based on available aircraft data, the Fuselage
Reference Line Angle of Attack was estimated at 5.2 degrees. This was consistent with
the AC 90-89A recommendation to add 5 degrees to the maximum climb angle.
Therefore, the desired pitch angle for the fuel flow test was 18.6 degrees. On #164 there
was a -0.4 degree correction to the indicated pitch angle at the measuring point (front of
the right door sill). Thus, the desired indicated pitch angle was 19.0 degrees.

Additional information on doing the fuel flow test can be found in Tony Bingelis’
Firewall Forward on page 175.

Procedure:

1. Fuel airplane with 3 gallons per tank.
2. Reverse and chock tailwheel.
3. Place lifting cables around axles (2 per side)
4. Use cranes on each side to lift each wheel. Lift both sides evenly, keeping the wings
level. The indicated pitch angle should be 19.0 degrees. The main gear tires should be
about 22.6 inches above the floor.
5. Turn fuel selector to OFF.
6. Remove fuel line from carburetor. Connect 90 degree fitting to fuel line with open
end pointing down. Tie up next to carburetor inlet.
7. Tie funnel and tube in place
8. Weigh empty gas container for tare weight.
9. Place funnel tube in gas container.
10. Open fuel selector to BOTH for 1 minute, then close to OFF.
11. Weigh gas container. Subtract tare weight to determine the amount of fuel drained in
one minute.
12. Repeat steps 6-9 with fuel pump ON.
13. Repeat steps 6-9 with fuel pump OFF and fuel selector in LEFT.
14. Repeat steps 6-9 with fuel pump OFF and fuel selector in RIGHT.

Results:

The tail wheel was reversed, placed into the position it would caster to if the fuselage was
being backed up. Because of the geometry of the tail wheel, it was most stable in this
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position. In the normal locked position it was possible that side loads would cause the
tail wheel to unlock, causing the fuselage to move unexpectedly.

The tail wheel was chocked to prevent the fuselage from moving forward or aft.

Lifting cables formed from 1/8 inch control cable were placed around the axles as shown
here.

As shown here, the cable was formed in a double loop. This reduced the load on each
strand by half of what the load would be for a simple loop. The picture above shows on
double loop cable. This was from a previous attempt. For the lift, two independent
double loop cables were used on each side. If, for some unforeseen reason, one cable
was cut or otherwise broke, the other cable would support the axle long enough to get the
tires back down to the floor.

Two shop cranes were used to lift the nose of the airplane to the maximum climb attitude.
Since the axles were hanging below the cranes, the system was stable. Any side loads on
the airplane might cause it to swing back and forth, but it would not tip over.
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Notice the tail wheel was reversed and chocked.

Other suggestions for getting the required pitch angle:

1. Dig a hole for the tail wheel instead of raising the nose. This is probably the best
solution if you can get away with digging holes wherever your airplane is based.

2. Roll the main gear up onto a trailer of an appropriate height.

3. Build one or two boxes of the appropriate height for the main gear to rest on. Build
ramps or use ramps such as Item Number 55424 from Harbor Freight to get the wheels up
onto the boxes. Find a way to ensure the boxes won’t fall over while pushing the airplane
up the ramps. Secure the wheels on top of the boxes (chocks or otherwise) so that they
won’t move.

The fuselage was raised to an indicated pitch angle of 19.0 degrees, for an actual pitch
angle of the fuselage reference line of 18.6 degrees.
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With the fuel selector in OFF, the fuel line was removed from the carburetor. A 90
degree fitting of the same size as the fuel lines (3/8 inch) was attached to the fuel line to
turn the fuel flow in the desired direction. This fitting was tied to the carburetor so that
the measured flow would at the proper height. As stated in Firewall Forward, “open end
must be at the same level as carburetor inlet.” If the tube is continued downhill, the
siphoning effect will artificially increase the fuel flow, yielding an invalid test.
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To catch the fuel and direct it to a suitable container, a funnel and hose were used, which
my balmy helpers immediately labeled a “beer bong”. The outlet of the funnel was 1/2
inch in diameter, and the tube had an inside diameter of 1 inch (chosen because it fit on
the funnel the best). The funnel was chosen to have an outlet larger than the fuel lines to
ensure the fuel would not back up in the funnel and possibly overflow, not only making a
hazardous mess, but also invalidating the experiment.

The tube was pushed onto the funnel and held in place with the homebuilder’s best
friend, namely duct tape.

Holes were drilled near the top of the funnel to tie it up under the fuel line. I used
avionics lacing cord because I had a lot of it left over. Any suitable string, cord, or wire
could be used.


