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CONTACT! Magazine readers will remember Bud
Warren from the cover of issue #89 and the associ-
ated article written by Bud's daughter, Phyllis. In my
editorial in that same issue | promised that | would
be publishing a follow-up fo a detail mentioned in
Bud’s article about “splitting the water tank™ of his
radiator. Faithful readers will also remember from
the last issue that Bud's plane was lost not long after
the article was published, making it difficult for cve-
ryone involved to write the follow-up as timely as
promised. But nonctheless, here's the article as
promised, just a little late. ~Pat

Just about anywhere there is a spirited conversation be-
tween auto engine enthusiasts, the tepic will usually
come around to water cooled engines and how to ac-
complish the mest efficient cooling through the radiator.
Automebile engine conversicn philosophies for aireraft
¢can differ so much from race car engines that there is
typically not a great deal that is useful from the old drag
strip days that would translate well when applied to avia-
tion use; however, one of the tricks in Bud Warmen's tool
kit from those old racing days which is highly appropriate
for use in aircraft is to modify the radiator in a way that
dramafically increases its cooling capacity. The old tim-
ers refer to this customized radiator as a “three-pass”
radiator, since the water in the cooling tubes will make
three passes through the cora, instead of one, after the
madification is complated.

HOW IT'S DONE

For this illustration we are using & new, all aluminum,
Chevrolet style cross-flow radiator measuring 217 x 19" x
3", which can be purchased for around 5200 from a rac-
ing speed shop. Two good onling sources [or ofl-the-
shell aluminum radiators suilable for this modification are
stockcarparts.com and summitracing.com. Two-pass
radiators can be purchased off-the-shelf, but you can
achieve supenor cooling by madifying your own stock
radiator o a threa-pass by following this procedure. So if
you have access lo a shop, are fairly handy and arc a
pretty good aluminum welder or have a buddy wha is,
you can save money by doing the medifications yourself,

Teo understand the process, consider that prior to these
modifications, water will enter the radiator through the
inlet, trickle down into the water reservoir on the inlet
side, and make its way rather passively (but still under
pressure from the water pump) across the core and into
the water resarvoir aon the outlet side of the radiator.
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Qur objective with this modilication is o cause as much
of the watar as we can lo roule purposciully through spe-
cific sections of the radialor core once, twice. then a third
fime before it exils the cullel and back into the engine.
The theory is that more of the waler will spend more time
in the core which will exponentially increase cooling ca-
pacity. It is important to understand lhat when making
this modification, & larger than normal radiator is needed,
as this modification will add coolant flow restriction

GETTING STARTED
To create your own three-pass radiator, you will need to
install fwo small ballles inle Whe water tanks; one in the
inlet side, one in the outlel side. To start, count the cool-
ing tubes in your radialor, marking the sections into
thirds. Mark yaur lirsl cul al ene third of the way below
the inlet and the second cul at one third above the outiet.

[P e

The “before” shot with the tanks marked for cutting.

CUTTING THE TANK

Use a square fo keep your marks slraight across the
three sides of the fank and cenlered between the wbes
to avoid placing a bafile in the midcle of a cocling wbe,
Next. cross your mark approximalely 1/4° to 3/8" from the
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diagonal, rectangular tubcs that allow the flow of
coolant from onc¢ side of the radiator to another.
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wald on either side of the tank to indicate where your cut
iz to end. You will not cut all the way to the weld or
through it. Using & cutoff taol, start on one sice and cut a2
straight line through the radius of the edge of the tank.
ramembering 1o stop at your crossed mark. Flip the ra-
cdiator, then cut the other side, matching the slols you
have cut across the width of the tank. Now you have a
rather rough slot cut in the tank, so use a hack saw blade
or ather tool to remove burrs. Repeat the process on the
olher side of the radiztor at the remaining location that
you have marked.
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Note that if your radiator has its inlet and outlet on the
same tank, you will only be able lo divide it once, making
it a two-pass instecad of lhree-pass radiator. In this case,
you will divide the cooling tubes in half and install only
cne baffle in the tank, which is slill very much worth do-
ing to gain coaling capacity. '

Once you have finished your culs. wipe any remaining
ink marks ¢ff of the radiator wilh paint thinner or any
ather non-oily cleaner. Do not use solvenl or Varsol
since it will contaminate the aluminum and it will not weld
properly. Use a Scotch-Brite wheel to dress and smooth
the slots and prepare them for welding.

MAKING THE BAFFLES

Pre-fit a thin piece of rigid cardboard to the slol in Lhe
lank, fitting the depth first. You will nced to nolch bolh
inlerior comers of the pattern for the baffic <o that lhe
nolched areas will clear the weaid on the inside of Lthe
@ank. Fit it so that the inside of the pattern fits flush with
the ingige of the lank. Sinca yvou will not be able te weld
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the baflle inside Lhe lank, the better the fit the lower the
mncicence of water Icaking past the baffie and the more
the water will route where you want it to go. Next, mark
the outside of the pattem about 1/8" larger than the ac-
wal tank outside dimension for easier handling of the
aluminum baffle ag you arc welding it in place.
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You will need to cut a pattern for each slot. singe each
side of the radiator will be glightly different. Use .060 zlu-
minum in 3003, 5005, or G061, hut do not use 2024 as it
will not weld. You can use thicker materizl for the haffles
if you like, as long as it fits in the slof.

As you are welding. incorparate that 1/8" excess material
into the head as filler. You might want to practice on
some sorap aluminem t¢ be sure you get the tempera-
ture right before you weld the radiator. Be sure to weld
from one side of the tank to just acress the radius of the
tank, then stop, flip the radiator over, and weld from the
direction of the tank weld again outward across the ra-
dius, then match the two beads in the midcle o averd
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distorting the tank or having it draw up in one direction.
While welding, keep a nics tight heac and continually
watch for pinholes and rasalve them as you weld in order
to avoid l2aks later.

Use a soft wire brush to clean and check the weld.
Dress your welds with a small brass or slainless sleel
wira brush and inspect for pinholes and your project 15
fimshed. You now have a radialor thal will dramatically
increase your capacity 1o cocl that auto engine in your
airplane! In the carly stages of testing our V8 Chevy en-
gine and lthe Gearcd Drives PSRU, we initially had a lot
of engme cooling problems. We tried all kinds of double
core radiators, two-radiator configuraticns, clectric cool-
ing fans. you name it After much frustration and heading
pack to the drawing board multiple tmes, we feund the
combination that worked the best for us with cur water
cooled cngines. We now exgerience ideal enging water
temperatures in our aircraft using this radiator modifica-
tion, and without the use of any cooling fans.
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If you are experiencing engins water temperatures that

are zbove the ideal, Iry making the above modification:s
o your radialor. Il your engine water lempearalure conlin-
ues o indicala higher thal you would like, you may wanl
lo evaluale whether or nol lhere is adequale fresh air
circulation into your cowling and across the cooling fins
of lhe radiator. By the way, we recommend that you do
nol use a hermoslal in your airplane engine. Take e
outer ring off of the thermostat and place it back into the
housing in order to slow the water fiow. but throw the
center of the themostat away. Good luck with your ra
diator project, and thanks for letting me share one of my
favorite tricks with you.

Bud Warren
wvav. GearedDrives com

(936) 827-5126
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'Bud Warren's LS1/Geared Drives PSRU firewsll forward
‘package for the RV-10 is nearing completion for presen-
tation at Sun 'n Fun Airshow in Lakeland, Florida April 8-
13, 2008. This package includes custom wirnng harness,
custom programmed ECM, engine mount for RV-10,
fiberglass blister kil 1o modify the stock RV-10 cowdings,
and much mora. For more information legon to:
wwav.geareddrives.comidetails & pricing.htm

Bud will be running this enginePSRU RV-10 package
complele with propeller and govemor at Sun 'n Funon a
test stand which will be located at the engine workshop
and demo area. Allendaes will be able 10 watch as the
unit operales at low engine RPMs, increased RPMs on
up to idle, at cruise and takeoff RPMs, and watch as the
prop is cycled night throughout the pitch range. The
PSRU has its own 80 PSI oil pump which constantly
pressure-ubricates all the PSRU components including
the propeller and the prop governor. The incredible
smoothness of operation and the sound are really somea-
lhing Lo withess.

Did | mention that you can use ANY prap you want with
lhis PSRU, from cerified-type constant speed o melal
lixed-pitch, to any of the countless experimanial props
| currently on the market?

o Bud will be speaking throughout the week zt the aulo
engine forums as well, and his booth can be found in the |
oulside North exhibits area, in booth #52, near whera he
was located last year, just outside hangar "C". |
For more information on the Forum schadule, log on o
vaww. Sun-n-Fun.arg, It may take a bit longer for the Fo-
rum Schedules to past on their website.

See you at Lakeland!

Phyllis Ridings-Murawski

Administrative Assistant to Bud Warren
Geared Drives htto:/vawvw.GearedDrives.com
Bud's cell (336) 827-5126




