An article such as this, having developed into a monster as minor tweaks and suggestions were incorporated in an almost willy-nilly fashion over a period of almost two years, seems to deserve an assortment of preambles. This is believed to the third in an ongoing series.

I offer no apologies...

However, with the following now bogged down in minutiae, it seems time to wad it all up in a few paragraphs:

Less endless--and sometimes mindless--fiddling, there are only two--count 'em, two--tune-ups in all of CL Stunt which are known to deliver the desired result, a piped run with a superb style of power delivery, a constant-speed aspect and yet no "charging" out of corners: 1) The O.S. 40VF, as tuned to what has become known as the Paul Walker setup; 2) The O.S. 20FP ABN, more than fully described in this article.

What makes these two setups unique (and I never used the word "unique" incorrectly!) in their displacement categories of .40 to .76 and .15 to .25 respectively is that one only need to follow directions as to the exact tune-up in order to get the desired results.

No need to be flying with a crowd, no dependence upon local "experts" who quite likely are more of a deterrent than a help, no head-scratching over what are, admittedly, pretty fine points concerning the desired style of power delivery.

The first two points are really quite important. A guy off on his own with few other local fliers simply has no proven setups to fly and then attempt to emulate. Local fliers, even those flying in Expert PA--in a great many cases, a really high majority of cases as a matter of fact--may be using piped engines, may even profess to like what they are flying. But I am here to tell you that only a small percentage of these tune-ups are fully optimized.

Brutal? Yep. But it's just a fact.

Ya want more of brutal? Each year in Open PA at the AMA Nationals, how many are flying fully-optimized piped setups and making an appearance in the Top 20? 

About 50%. Of these, fully five are from NorCal and the Pacific NW, areas where there has been quite a lot of development in this field.

Of the remaining Top 20, one can see where the knowledge concerning proper piped setups is spread more than a bit thin around the rest of the U.S.

And so it is that the lowly O.S. 20FP ABN can serve you well in first seeing the desired results in run quality, in the future used as a benchmark when working with other piped engines, developing your own tune-ups with a wide range of motors, both custom-designed, event-specific engines and off-the-shelf RC engines converted to use in CL Stunt.

Dan

January 2006

Warning! Warning! This piece originally written for the benefit of CL Stunt fliers and wannabe Stunt fliers in the Pacific NW. A great many of whom have actually seen, in many cases flown, one or more of my 20FP ABN-powered models.

This has numerous times saved me having to recount a very specific setup--and a few seemingly minor tweaks--from memory. Thus each respondent to a classified ad in Flying Lines newsletter has been supplied the whole story.

Seeing a 100% success rate for local fliers who simply followed directions, I wrote a couple articles for Stunt News. Publication was delayed four months while I fought off what turned out to be a faulty drive, it acting up just prior to two deadlines.

In what turned out to be a huge mistake, I took the bare bones of what was timely material--we were coming up against the start of the flying season--to Len Neumann's SSW web site for dissemination and discussion.

I still can't believe it, but Len was then, is to this day, adamant in refuting certain aspects to the following tune-up. I won't go into details, but the bottom line is that Len has banned me from even talking about a model aircraft engine on a site dedicated to all manner of topics related to CL Stunt. (Please insert 283 lineal feet of exclamation points!)

While I do not want to cast aspersions here, at one time during a lengthy discourse on you-know-what and via email, Len put forth the information that when he and his son Matt were first flying a piped engine, they put up 250 flights before even feeling comfortable in entering a contest with said piped setup!

Now I find that a little hard to believe--especially as tuned pipes applied to CL Stunt engines were hardly new at the time--but there it is. And the point is that you can soon be flying an engine that will certainly show itself to be superior to the results it took Len and Matt some 250 flights to obtain.

Wanting this setup readily available, the basics and some discussion on same are now listed on the UHP (Ultra Hobby Products) forum. I don't have an address at hand, ask Mr. Google to find: uhp forum cl stunt, and a link will pop up.

Here's the deal: If you want or prefer a traditional sort of run, just go out and buy a new O.S. 25LA-S, bolt it to an ARF Flite Streak or nearly any other 400-inch profile, have a great time, there is nothing glaringly "wrong" with this package. In fact, a 25LA-powered 400-inch profile will almost without question be superior for CL Stunt than same model fitted with the ubiquitous Fox 35.

However, motors fitted with tuned pipes are absolutely dominant at the upper levels of CL Precision Aerobatics competition. Have you ever wondered why? Have you ever wanted to experience the style of power delivery so favored by the very best in our hobby?

Short of begging for a flight on a model known to be fitted with an optimized pipe system--and these are a lot more unusual than you may have been led to believe--I personally know of only one way to accomplish this with a minimum of expense, low effort levels, a 100% rate of success, all without the Achilles heel of most setups, a tuned pipe which can be adjusted to perfection, mostly is adjusted to mediocre performance at best.

The following offers one a real good look at the style of power delivery preferred by Paul Walker, Brett Buck, David Fitzgerald, Howard Rush, Ted Fancher, Chris Cox, just to name those whose models I have seen fly numerous times and who are known to have developed their systems to a high level indeed.

Alas, this piece has kinda grown like a small monster. The result is that format has suffered to a certain extent in adding information to sections which may not be wholly appropriate.

But it's all here!

So while I will be glad to answer questions, there should be none.
To put a finer point on it, the following was written and then added to in order to spread some good ideas around, while also reducing the number of questions I have been fielding, not to increase the volume! Please be sure article does not cover your specific question or problem prior to asking for further help.

Thanking you for your consideration,

Dan
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More Than You Ever Thought It Possible to Know

 About One Small-bore Engine for Pukey Profiles:

And A Whole Bunch O' Stuff About

Pukey Profiles Themselves!:

There is little in this article which is original with author. Brett Buck, most recently third in Open Precision Aerobatics at 2004 AMA Nationals, was first to recognize power, and excellent speed regulation, of O.S. 20FP ABN, and he first did so clear back in 1994, publishing a brief mention in 1999. Reference: March/April 1999 Stunt News, page 19.

For almost two years I have been promoting this engine--and a very specific tune-up for same--bolted up to certain readily available and easily-built models, as it is a fact of life that in any hobby activity, the very best way to increased levels of participation is identification and promotion of a package which inexpensively offers high levels of performance and reliability. Yes, before the befuddled and frustrated wander off to take up RC...

The 20FP ABN offers this opportunity, to date unique in small-bore motors. When combined with a still-new product, the Top Flite Almost-Ready-to-Fly Flite Streak, high-performance, reliability and cost parameters are met quite nicely indeed.

The package must be repeatable. This one most certainly is. I have taken new, nearly-new (bought used), and rebuilt 20FP ABNs out to the practice site, even contests, run them on the ground for 5 or 6 tanks, flown them with no further preparation. Yes, full patterns. First flight. At the most, needle has been run in or out two clicks, typically only one click. Superb consistency one engine to the next. 

As if to underline above comment--and to acknowledge a minor inconvenience--all the new (and some which had merely been rebuilt) engines with which I have had experience delivered relatively poor fuel mileage, had a tendency to go slightly lean just over halfway through the pattern during first few flights.

Do not let this deter you in any way! Both mileage and ability to hold The Magic Setting improve markedly no later than the 15th full-tank run or so. Besides, going a little lean during latter part of pattern causes no demonstrable damage to ABN 20FPs. Honest!

Also important to total package, its ultimate success, is ready availability of all components. No Trick Widgets. None. Every single piece described in this article is easy to get, the majority being off-the-shelf available at your local hobby shop.

I wish to emphasize that ease of gathering together component parts was not by design. There has been no effort at compromising basic package just so stuff is easy to get. Thus plastic "RC" tanks are suggested, not because they are easy to locate and cheap; they are, in my experience, actually superior to hand-formed and -built hard (metal) tanks.

Nothing in this setup has been dumbed down, whether it be availability of component parts or use of profile models.

And performance? Virtually any low- to mid-pack Expert PA flier--myself for example--can put in several practice flights and then score in the 490s or higher. With 20FP ABN bolted to lowly ARF Flite Streak! No appearance points, of course.

Of much more importance--indeed one of the more salient reasons for putting forth this article--it is my view that every single Beginner, Intermediate and Advanced PA flier--more than just a few competing in Expert!--in the NW will see an immediate improvement--both at the practice field and at contests--with a 20FP ABN-powered model. No matter what model/engine combination they are currently flying.

Interesting claims, but we live by contest results, these proving or disproving any number of theories as to suitability of various model/engine packages. I wish to interject that during 2004 there was no ongoing campaign to put forward 20FP ABN-powered models for contest use. Early in the season this power plant was still rather new to me. Indeed, it was more of an oddity at the time, intriguing in power and power delivery, but not proven to a contest-ready or -capable level of performance. And it's not as if I don't have larger--and thus presumed to be "better"--contest models!

All following results during 2004 were gained through happenstance.

NW Skyraiders Stuntathon 2004
Classic, fourth, 468 points, Da Dirt, ARF Flite Streak/20FP ABN. No test flights 
following loss of Oriental first round. (Read: The usual challenge of adapting to a 
non-flapped model, having just flown a flapped airplane.) Real nasty weather, easily 
the worst of entire season. No appearance points.

Open P-40, first, Da Dirt, ARF Flite Streak/20FP ABN. Event entered on a lark, in 
conjunction with Heavy Stunt (Bruce Hunt). Nasty, nasty conditions. No appearance 
points.

Open P-40, fourth, Heavy Stunt, ARF Flite Streak/20FP ABN. Three test flights, this 
after wrestling Shark 45/ST60 through heavy, turbulent wind in Classic. (Yes, big 
challenge in dealing with muscle memory!) No appearance points.

Expert PA, first, Da Dirt, SIG Skyray 35/20FP ABN. Serious wind on Sunday and gaping 
"holes" in the air enough to cause my Impact/Saito 56 to never leave the van--I 
figured if I was going to lose a model, better to have it be something disposable! 
Simple, non-flapped profile with small-bore motor, teeny prop just punched through 
all the turbulence. One test flight--on a relatively still-new model--the morning of 
contest.

VGMC Western Canada Stunt Championships
Classic, first, 473.5 points, Da Dirt, Super Combat Streak/20FP ABN. Second place was 
a very nice, well-flown Olympic, Brodak 40 for power.

Classic, Neil Rogers, 385 points. Dirt's ARF Flite Streak/20FP ABN. No appearance 
points. First and only test flight was first flight on 20FP ABN which had been rebuilt 
previous day. My friend Neil came distressingly close to scores put up next day with 
his own equipment.

NW Skyraiders Roundup 2004
Classic, fourth, 498 points, Da Dirt, Super Combat Streak/20FP ABN. Real strong field 
that day, Paul Walker, Bruce Hunt, Pete Peterson, Pat Johnston, John Miller, a bunch 
of others. So you bet I was pleased with very nearly 500 points and a fourth place!

W.O.L.F. Fall Follies 2004
Classic, 418, Mike Hazel flying ARF Flite Streak/20FP ABN, hereafter known as the 
"Dirtmobile," thanks to Mike's tagging it as such. One test flight morning of contest--
Mike was CD that weekend, no time for fooling around. No appearance points.

Sportsman P-40, second, 412.5, Mike Hazel flying Dirtmobile/20FP ABN. No 
appearance points.

Expert P-40, first, 493.0, Da Dirt, Dirtmobile/20FP ABN. No test flights, no appearance 
points.

Advanced PA, 453 points, Mike Hazel, Dirtmobile/20FP ABN. Mike's high score to date, 
no appearance points. Please note that not only is Mike a CL Speed and Racing 
competitor, his 453 flight was only the sixth on the model, having first seen the 
Dirtmobile Saturday morning!

Mike's results, noted above, proved to be an indicator of the levels of performance available from the 20FP ABN, and this indicator has since been validated numerous times. Mike's scores in Classic and P-40 were right in line with his past results gained in other contests with appearance points, and a fair bit of practice. By only his sixth flight--still without appearance points--he was putting up scores a full 40 points better than previously. It stands to reason that given another 15 to 20 practice flights, a plans-built Flite Streak netting only 10 appearance points, possibly better yet a kit-built SIG Skyray 35, Mike would be scoring in the 480s, maybe the 490s. Y'all think about that...!

Fireballs Spring Meet 2005

OTS, 2nd, 277.5, Da Dirt, Zilch X/20FP ABN. All was well, less going up a couple clicks 
rich. Operator error. The big model (600 square inches, 38 ounces!) tended to flop 
around a little too much at lower levels of power, just as it did when fitted with a 
Fox 35.

OTS, 3rd, Tom Strom, ARF Flite Streak/20FP ABN. Yes, we know model is not OTS-
legal. Tom's first CL Stunt contest; we winked, nodded and let him fly. The 
important points are that Tom's setup was exactly per this article, the engine only had 
14 runs on it, model/engine combination had a mere 4 flights, he was reading the 
pattern from a cheat sheet. Good job!

PA Expert, 3rd (tie), 522, Da Dirt, Skyray 35/20FP ABN. Season-opening contest, 
judging felt to be a little bit high. Regardless, by a few points my best result to date 
in Precision Aerobatics. Other than Howard Rush, who blasted us with a 560, top 
positions were very close: Scott Riese had 523 with his new Walter Uhlmann-kitted 
Cobra/Brodak 40, Bruce Hunt had 522 flying a Shark 45/ST60. I had 14 appearance 
points for the Pukey Profile, you do the math! No problem, no whines, especially 
with all the raised eyebrows when it was noted the equipment being used to gain the 
results!

NW Regionals, 2005

Sportsman P-40, 2nd, 455.5, Derek Moran, Dirtmobile II. Derek's first flight on a model 
he had never even seen before done as an official, netting this solid score. Derek 
flies Advanced PA at home, at the time having recently moved from Intermediate. 
No appearance points.

OTS, 2nd, 292.0, Da Dirt, Zilch X with 20FP ABN. Oh yeah, this works even if it seems 
to be a lot to ask of a small-bore engine. Close result, Scott Riese winning with a 
1.50-point margin. I was very pleased with model/engine combination.

Classic Stunt, 7th, 475.5, Da Dirt, Super Combat Streak with 20FP ABN. Honestly, this 
was a relatively low finish, but it was a pretty strong field of 22 entries and during 
Friday's practice I began having problems with a hard tank which is of necessity used 
in this model.

Expert PA, 509.5, Da Dirt, Skyray 35 with 20FP ABN. A low finish; again, a real tough 
field. No problem, had a great time. Especially when so many people would watch 
the model fly and then come over to see if it really is a profile. Lots of head shaking 
going on, including from one of the judges, Keith Varley.

VGMC Western Canada Stunt Championships, 2005
OTS, first, 296.5, Da Dirt, Zilch X, 20FP ABN for power. I knew this combination 
would come around! This was the very first time I managed to beat none other than 
Chris Cox in OTS...

Classic, third, 514, Dirt with Super Combat Streak, 20FP ABN.

Classic, seventh, 460. Derek Moran had flown in from SoCal, borrowed one of my ARF 
Flite Streak models, did very well with it! No appearance points.

Advanced PA, second, 472, Derek Moran again with same ARF Flite Streak used in 
Classic. No appearance points. Advanced was won with a "real" Stunt model and a 
485.5, so good job with an unfamiliar Pukey Profile!

Intermediate PA, first, Dave Gardner, Dirtmobile II. One test flight early Sunday 
morning. No appearance points.

Expert PA. Ooops! The engine on my Skyray 35/20FP ABN flamed in the four-leaf 
clover. Too much time spent tuning. My fault, but the score sheets indicated the boys 
were in for a surprise, albeit not a win! No whines...

It is worth noting that during above contest we had lots of 20FP ABN-powered models in use, and while I didn't take notice, I am told that each and every flight of these models garnered quite a lot of attention. I do know that upon arrival back home I had quite a few copies of this document to spread around, as we made believers out of many folk whom I normally only get to see once a year or so.

NW Skyraiders Roundup 2005

OTS, Dirt, second, 272.0. Zilch X, 20FP ABN.

P-40, Dirt, first, 510.5. Skyray 35/20FP ABN

Expert PA, Dirt, fifth, 523.0. Skyray 35/20FP ABN. Okay, off the podium. And a good bit 
removed from the 559 of Chris Cox. Still, a 523 with a Pukey Profile and only 11 
appearance points...?

San Diego CL Stunt Contest, October 2005

Derek Moran, still fairly new to CL Stunt, having moved to Advanced in 2005, scored a 
500 and a 503 in Advanced PA. Real clean, stock Skyray 35, 20FP ABN with 
following tune-up.


An important point with Derek and his use of the 20FP ABN is that he is now 
building a Ted Fancher Imitation with a square-head Magnum 36 which will be 
piped, a combination pioneered by Phil Granderson with his series of Diva models. 
The piped 36 will present few tuning challenges, based upon experiences with the 
20FP ABN.

If they are at hand, it is worth referring to both July/August 2004 and September/October 2004 Stunt News. In former, article begins on page 51; second article--with something notably lacking here, quite a few pictures--in latter issue begins on page 102. If you don't have these issues, they are readily available from PAMPA Products. Contact captcurt@flash.net for pricing and ordering information.

Having said all that, in a rush I wish to make it clear that I am not actually promoting 20FP ABN-powered models just for contest use. Yes, I am competing with them, but for reasons which are assumed to be specific to my own needs, one of which is learning more about proper Stunt runs and trim without spending a bunch of money and/or risking one of my Impacts in trying to break through a 510-515 "wall" in scores garnered in PA. 

Whoa! This is getting convoluted, but I am also not predicting any of my 20FP ABN-powered models will carry me to a 535-plus in PA! Even if both Brett and David Fitzgerald already have done so. Instead, the lessons learned, successfully applied to my PA-specific models, are forecast to accomplish this desired result.

Your needs will likely be different. Paramount would be learning how a current and proper CL Stunt engine functions in flight, the tune-up required. Another might be pushing the bottoms of maneuvers down by feet, not inches, made easier flying a model in which you have the same number of hours invested as would be required in months of effort. Use of the 20FP ABN is a worthwhile exercise in and of itself, even if never leaving the confines of your local practice site. Contest use is a bonus, of course, a quite nice one indeed.

The 20FP ABN

1)
Use absolutely stock ABN engine. There are no modifications which are known to 
"improve" it. There are some CL Stunt-specific, old-school tuning techniques which, 
at the least, will ruin certain parts.

2)
Use stock, unmodified muffler, this being O.S. "E-2030" unit. Note: This specific 
muffler functions as a mild--although entirely useful--1/4-wave tuned pipe. Its use is 
absolutely mandatory. You will sometimes hear that this muffler cannot be 
functioning as a pipe. That's fine. Chalk it up to Black Magic. Ya still have to use it 
in order to gain the desired results!

3)
Use cone-shaped insert in muffler. This piece originally furnished with all E-2030 
mufflers. See above note.

4) 
Use stock, unmodified O.S. 20FP/25FP CL venturi. It has been stated it is "too big" 
at what is admittedly a large .259 bore. You must ignore such input; it is simply and 
thoroughly wrong in context of this exact tune-up, use of E-2030 muffler.

5)
Use stock O.S. "front mount" O.S. needle valve assembly, this being .137-inch 
(3.5mm) in diameter, OR use O.S. remote NVA in conjunction with stock 3.5mm 
diameter spray bar, referred to as a "nozzle" by O.S.

6)
Use APC 9-4 prop.

7)
Use 3-ounce Hayes plastic "RC" clunk tank. Stock plumbing. I know it looks 
"way-wrong" from a CL Stunt perspective. No matter...

8)
Use muffler pressure. Stock O.S. pressure tap in muffler is fine.

9)
Use Bru-Line fine (green element) air filter.

10)
Use Thunderbolt RC long glow plug.

11)
Use SIG 10% Champion fuel.

12)
Exceptions to above: I am tempted to say there are none, as I very much want one 
and all to first fly what is--with absolute certainty--known to work superbly, this 
having been proven many, many times, before going off the res with a bunch of stuff 
Brett, myself and others already know do not work to desired results.


Taken in that light, air filter is nice as it leads to increased engine life, and chokes 
power back just slightly, leading to slower lap times. But it is not an absolute 
requirement.


There are other plugs which will work well, just be sure it is a "hot" plug, known to 
be suitable in a wide variety of CL Stunt motors. The only reason for specifying 
Thunderbolt RC long plug--available from Hobby People mail-order operation, 
1.800. 854.8471,--is that it's the defacto standard in the Pacific NW. While not 
common in CL Stunt--for reasons I personally do not understand--the O.S. #8 plug is 
excellent, certainly is easier to obtain locally or by mail-order.


Cited SIG fuel is nice as it is a known quantity, widely available, very consistent, 
makes good power. Basic SIG formula of 10% nitro, 10% Klotz, 10% castor, balance 
methanol can be used to mix your own fuel, or to evaluate suitability of fuel from 
other suppliers.


After, and only after, establishing a baseline level of performance with above SIG 
fuel--or another blend known to both be substantially similar in content and to work 
well in other CL Stunt applications--you may of course experiment with fuels which 
are more readily available in your area. For example, I now have (early, very early) 
indications that some commonly available, and cheap, RC sport fuels--sometimes 
referred to as Kool-Aid fuels--are suited to use in the 20FP ABN. The only caution to 
date seems to be that 15% blends are required to equal the performance of SIG 10% 
fuel and that 20% might be a little better, albeit not required for something like an 
ARF Flite Streak or a low-30-ounce SIG Skyray 35.

There are no exceptions to items 1) through 8). To the point where if you need help in trouble-shooting your 20FP ABN and have, for whatever reasons, chosen to not follow very specific instructions, there will be no reason to talk. You wouldn't tune an O.S. 40VF to the set of numbers developed by Paul Walker, leave off the pipe and then wonder why the system of engine/pipe/prop/fuel doesn't work, would you?!

Detailed package is a system, quite unlike many of us have encountered in the past. Custom-built and -assembled units, piped or not, do not meet this standard. Fox 35 packages can't be described in this way; there are a number of components for Fox 35s known to be good 'uns, there has evolved a widely recognized assemblage of same that works for a lot of fliers. But they are all different to some extent, requiring extensive experience and in some cases a bit of fiddling to be competitive, consistent, and reliable.

This is not the case with the O.S. 20FP ABN and what has come to be known as the Brett Buck Tune-Up (BB T-U). Change just one thing and you must also change other components. Don't do it!

Late Note: I know this is a horrible thing to do to you, but if you're serious, listen up! I recently ran into a friend while out practicing. He had an ARF Flite Streak. Real nice 20FP ABN. Correct prop, fuel, plug, muffler, air filter. Had a Hayes 3-ounce tank. He even had copies of my SN articles! Yes, with him and in his toolbox!

Didn't run worth a hoot. The problem? His tank was in the packaging! Figuring "What the heck?" he had installed a uni-flo hard tank as it had been "fine" on another profile model. Muffler pressure had not worked well for reasons I didn't ask about; he was trying to run Combat- and Stunt-standard uni-flo venting. 

The results, while workable were certainly not acceptable. Had to launch at 9600 rpm, which meant model would barely get out of the grass. Actually kinda decent setting in level flight, but at the first movement of handle engine went lean, leading to wildly varying airspeed, level flight to maneuvering. Which is why muffler pressure is so important to this setup, although it's not the only reason we are using it.

The model sucked, although it wasn't all that much worse than a great many profile models out there, simply because the acceptable standard of performance is so low.

Installing Hayes tank turned model from junk to a terrific sport/practice/contest model. So don't be changing stuff until you have established a baseline with a package proven many times over to work in a superb fashion!

On the other hand, a long-time friend from CL Combat recently made the switch to CL Stunt with an ARF Nobler and ARF Flite Streak. Tom Strom obtained this article and did indeed assemble his FS/20FP ABN exactly to supplied specs. He put 14 ground runs on the engine, flew the model four times, entered the Fireballs Spring Meet, 23-24 April. We had no problems at all--less the lack of an in-line fuel filter!--on the weekend.

Apologies for the (needless, I hope) rant!

Locating a 20FP ABN
Fact: These engines are no longer sold new. You'll have to find one, this being quite worthwhile, although a little annoying. Please note that ST 60s, ST 46s and O.S. 40VFs have not been made for some time, but if you really want one, they are available.

And you will have to differentiate between the older "steelies," which have an iron liner and a steel piston, as we have never been able to obtain the same results with a steelie as with ABN versions.

While difficult to describe with the written word, the area of the case housing the boost bypass is more prominent on the steelies, has sharper edges to the bulge. If you see both versions side-by-side, the differences are readily apparent.

Note: Parts listing on the Tower Hobbies site pictures the ABN-style case quite nicely, but is suggested only for identification of a NIB or used engine which can be assumed to contain ABN parts. The older (steelies) and newer (ABN) 20FP cases are interchangeable in all ways.

There are lots of 20FPs out there. They are available all the time on eBay, infrequently for high prices (collectors in some cases, affirmation of suitability for CL Stunt in many others), but generally for a reasonable price of $45.00 to $55.00. (These engines sold new for about $52.00.)

Roam the aisles of swap meets. Placing a classified ad in local RC club newsletter will surely turn up several good engines.

As most consistent source of supply seems to be eBay, do not be satisfied with one narrowly defined search. The phrase O.S. 20FP will net engines for sale, but we hobbyists seem not to recognize exact spelling used by O.S. and so 20FP, 20 FP, FP, and 20 will sometimes turn up engines, albeit in many cases with a monstrously long listing of totally unrelated stuff.

On eBay I once bought a NIB Marine 20FP ABN for pretty cheap, destined for use by Tom Morris, Stunt News editor. Needed new head and a few induction parts. Sweet.

Don't overlook the many (frequently a lot cheaper!) 25FPs; they are easily converted to a 20FP, see below.
Here's the Real Deal: Of my first four 20FP ABNs--again, all purchased used and so history of each not known to me--three were really good engines. The fourth started well, needled decently, had respectable power. But for reasons I was never able to see or even measure, it tended to go lean throughout run, used more fuel than the other engines and failed to deliver the sort of run quality--superb speed regulation--I had come to expect. While I tried "fixing" it in various ways, a new ABN piston/cylinder set brought engine into line immediately, even though it did not appear to be worn to the point of replacement.

Thus it is my suggestion--all things taken into consideration--should you not be able to find a NIB or like-new 20FP ABN for a reasonable price, that you avoid the middle ground, looking around locally for thoroughly thrashed 25FPs. There are literally tons of these things laying around and a real nasty piece will be very cheap, possibly even free. All you need are the basics, meaning an engine which is complete, no broken case or crank.

You truly won't care about condition of piston/liner set or carburetor--don't share this information with seller!--as most of carb must be thrown away, p/l needs to be replaced with 20FP parts anyway. Along with 20FP head, wrist pin and gasket set, all of these parts being readily available.

I saw that!! You smirked when the idea of converting a 25 to a 20 was mentioned! As in, "Isn't that a lot like converting a Fox 35 to a Fox 29 or an O.S. 40FP to a 35FP? Why, oh why would one want to do that? Besides, my 25FP runs just fine!"

Look, I've seen this movie before. In fact, I have seen it many times. And I am here to tell you that those who are perfectly happy with their 25FPs are either quite lucky, have a "custom" which has in effect been detuned or, much more likely, have not flown a proper 20FP ABN w/BB T-U back-to-back with their 25.

I'm not dissing anyone, but a small-bore engine which, "C'mon Dirt, runs just fine, yuk, yuk..." is not the goal here. Even I can fiddle with a wide variety of engines--all currently in production and so more readily available--ending up with a decent piece, especially if all I want is some laid-back sport flying.

Lacking this, just like all of you I can buy 25LAs and they do indeed "run fine." In an old-school manner of thinking. I am no longer interested in old-school engine tuning, the in-flight results, and you are on the cusp of agreeing with me!

Further, I have no reasonable explanation--as in pipe theory, charts, graphs and print-outs from dyno testing--for why the 20FP ABNs with BB T-U are so good, the 25FPs are, in my experience, so substandard in a CL Stunt application. Or just another engine with no redeeming features outside of RC uses, if you prefer a milder statement.

Still, that's the way I see it. I do not hesitate in converting 25s to 20s, even though intuitively it seems the wrong way to go. End of another rant!

Note for the frugal-minded: Stock 25FP wrist pin can easily--assuming you know what you're doing--be shortened to .585 inches for use in 20FP piston. Stock 25FP head can also be recycled, turning outside diameter of combustion chamber down to .650 inch. My measurements indicate that heads for 25FP and 20FP are identical as far as combustion chamber, finning and so on is concerned, and I have not seen any differences whatsoever in flight testing.

I have recently gone through several old, bought-cheap 20FPs, both ABN and steelies, and 25FPs. Even if all you can salvage is a decent case, rear cover, crank, drive hub, thrust washer and remote NVA from carb, right there is $60.00 in parts if bought new.

Of further interest is how tough these engines really are. Even knowing with almost absolute certainty they were run-in and run on Kool-Aid fuels, I have yet to find a rod, crank or crank bushing worn to the point where I would not use it with confidence.

With the carb, please note that with many of the later production units, entire needle valve assembly can be removed and used as it is identical to the remote NVA sold separately and for $8.99. You'll need a bracket, easily made from 1/16" aluminum or a control horn if bolting remote to fuselage.

In summation, in the current climate of getting a proper 20FP ABN engine, the very best way to go appears to be in buying well-used (read: cheap) 20FPs and/or 25FPs and new ABN piston/cylinder sets. The freshly-rebuilt engine(s) totally eliminate concerns over getting a steelie or an over-the-hill piston/cylinder set, both variables which can lead to substandard results.

The muffler may well be a problem. Approved piece is E-2030 muffler, supplied with all late-model 20FP ABNs, but not with earlier models, these being treated to the 842 muffler which was (evidently) fitted to all 25FPs.

It has come to my attention that the 25LAs come with the E-2030 muffler. Friends using this engine with a tongue muffler may be a source. In some cases the internal cone has been lost from stock mufflers, and as few actually use these in an RC application, there is another source of the cone inserts, which are not available separately.

In any case, stock mufflers for 20FP ABN, with cone, are readily available new from your local shop or Tower Hobbies, and it is my view that this is a good option. Personal note: Should you actually like the "842" mufflers, I've got a big bag of the things, they don't work for me and so are for sale. Cheap!

Parts for 20FP ABN
All parts for the 20FP ABN are readily available. Over the past two years I have experienced a couple instances where parts were out of stock, but shipped in no more than two weeks. The message is that, in my experience, over 95% of 20FP ABN parts are in stock, that shipments of replacement parts are being made from O.S. on an ongoing basis.

For unknown reasons there are a few part numbers which are troublesome to track down. Begin by logging on towerhobbies.com and follow directions to parts section and on to listing for 20FP-S. This will give you the most complete listing of which I am aware, assuming original parts list has been lost.

However, both lists are incomplete and/or confusing. I can fix that.
O.S. Needle Valve Assembly, referred to as a "front-mount" unit. Part Number 22311000. Fits 20FPs to 40FPs.

O.S. Remote Needle Valve Assembly. I prefer older unit, Part Number OSMG7172.

O.S. Remote NVA bracketry. Again, these are older units, bent up from sheet metal. Part Number OSMG2904.

O.S. Nozzle. Part Number OSMG7325. This is spray bar fitted to case and venturi. Required to complete remote NVA installation.

Used engines will sometimes show wear on Teflon pads at ends of wrist pin. Pads are not separately available, you must order complete pin, Part Number OSMG7644.

For correct E-2030 muffler, supplied with cone-shaped insert, order Part Number OSMG2869. As noted above, this is the same muffler as used on the O.S. 25LA.

Pre-ABN 20FPs:

Since spreading this missive around, I have been asked about the iron-liner 20FPs (steelies), as some already have them.

On a SSW thread, Brett Buck, whom I can assure you knows his stuff, had this to say: "The 20FP iron-liner motor (early version) is a different animal from the ABC and the magic lucky perfect setup doesn't work nearly as well with the iron-liner motor. And it almost certainly DOES care what fuel you run." (Brett tends to use "ABC" in his descriptions of these engines when as far as I know all 20FPs past the iron-liner pieces are actually "ABN" pieces.)

Fuel-feed System:

The Hayes 3-ounce clunk tank has quickly become favored tank for 20FP ABN, especially for use on ARF Flite Streaks where it will (just barely) fit in limited space characteristic of this design.

These tanks are available from the Hobby People mail-order firm, 1.800. 854.8471, although I am able to buy them locally.

Again, stock plumbing works best. Run muffler pressure to upper fitting on tank, opening up lower fitting with .078 drill and use this for fueling, capping it off for flight. During fueling operations, pressure line to muffler functions as a vent. It is best to mount Hayes tank such that protruding "tongue" is low, widest side of tank against fuselage. Do not "lay it down" to emulate hard tanks mounted in full-fuselage models.

Be certain clunk extends to rear, outboard corner of tank. In our application, it is not necessary to see clunk readily flop to upper and lower corners in a static (hand-held) situation. This is good, as with the short length of tubing between stopper and clunk it generally won't do so anyway. You only need to see clunk readily flop to outboard side of tank while extending to rear of tank; it will follow the fuel in flight.

These things very rarely leak, but a pressure test is advised.

Brett's Neat Tip: As a nicely run-in 20FP ABN only needs about 2.50 ounces of fuel for a full pattern, you'll be short-tanking it most of the time. Confirm fuel needed with a measured amount, fly a flight. Fill with measured amount of fuel again. Mark desired fill level on side of tank with "permanent" marker. If you really want it there for an extended period of time, cover with clear tape. From then on, simply fill tank to this line. See, "RC" clunkers aren't all that bad...

Common practice with all tanks mounted to a profile fuselage is to kick rear of tank outboard with 1/8" shim. All fuel gets picked up, end-of-run cut-offs are much cleaner.

Details:
I once inadvertently jammed a running, and very powerful, electric starter against spinner cone on a 20FP ABN. Engine immediately tightened up, later it was shown rod was very slightly bent. While I was able correct this by tweaking rod, the real problem seemed to be my carelessness and wear between prop driver and front of case, allowing excess movement of crank/rod assembly. The solution was to install an extra thrust washer, and I suggest this on any engine worn to the point where there is room for additional washer while still allowing slight running clearance for crankshaft.

In order to reduce this wear it seems a good idea to place several drops of fuel on thrust washer(s) while fueling for the first flight of the day. This is a two-fer, as hand-starting routine is slightly easier with fresh lube applied to nose of crankshaft.

When it comes to needle valve assemblies, depending upon the application I sometimes prefer frequently shunned remotes for profiles, but I am using old-style pieces, not newer ones supplied with "LA" series of engines. Depending upon how bracketry is mounted, vulnerable needle valve can be nestled behind cylinder head and so protected. I also like needling with my fingers removed from immediate vicinity of prop.

Earlier O.S. part number for older style (metal) brackets was cited, and these normally work pretty well, although they can complicate your life if much vibration is transmitted to the NVA. One can also bend up custom brackets from hard aluminum sheet or .060 mild steel, available at any good hardware store. Nylon control horns also work well in making suitable bracketry. Note that these options would include bolting bracket to fuselage if desired and this is the type of installation I have come to prefer.

Some have heard the tales about my "Dirtmobile" ARF Flite Streak. Kick-ass piece of equipment, even if horribly beat up. Suspecting it might not make it through another season of frequent use, constant abuse, Dirtmobile II is ready to go. From the first this model was to be a Q-ship. Reference: March/April 2005 Stunt News, District XI column. That 20FP ABN of mine was bought from a guy who crashed in some sort of swamp, the engine underwater for months. Yes, it's butt-ugly! It also has all-new parts internally...

And so when dealing with the remote NVA, I first found some totally nasty (fluorescent green) silicone tubing and then intentionally left NVA to simply flop around, held in place only by tubing from tank to NVA, tubing from NVA to inlet at venturi.

This works!! NVA is nicely isolated from vibration, is tucked down and out of the way for those inverted landings, comes readily to hand when needling the mix as the knob on needle faces to the rear. Try it!

Still with remotes, you'll have trouble keeping fuel tubing on the small, straight-sided outlet tube. (Remember, this assembly was designed primarily for use in RC carb where outlet tube functions as a dump tube, introducing fuel to carb intake.) I take two wraps of .015 copper wire around tube, solder in place to make a nipple which will retain fuel tubing. This will generally need to be filed some so that installation nuts can slip over the soldered wire.

Small silicone tubing can be made to work if you don't want to make modifications. Or maybe black neoprene tubing will work fine.

In all cases I nail fuel tubing in place by wrapping tubing to NVA with copper wire. Or small nylon zip ties. Or those pre-bent wire thingies which poke holes in your fingers during installation.

There is, admittedly, a small problem in that fuel will tend to drain from NVA back to tank when using a remote setup. My best answer to date is to first forego any pre-start effort at all in forcing fuel from tank to NVA or in any other way priming the engine.

Engage electric starter to spinner, hit the power button, get engine spun up and then (briefly!) close off stinger on muffler. Careful! Muffler pressure will quickly pump something like 17.56 times the fuel you can possibly use to venturi. 

Sometimes engine will start, but begin to die off. Quickly close off stinger and engine will recover nicely. It's just like using a manual choke on an old car.

Speaking of electric starters, mine is the standard Pylon number, mounted to a home-made base which houses two 6-cell packs of sub-C nicads. Normally these packs are wired for nominal 14.4 volts to the 12-volt starter. Lots of revs and torque. Too much of both for small-bore motors. I have taken to using only one 6-cell pack when starting 20FPs.

For those preferring hand starts, before power to plug is activated, flip engine through smartly several times with stinger on muffler covered with a finger. Fuel will flow to venturi. Remove finger from stinger. Activate plug. Immediately flip prop smartly. Timing, the number of flips with stinger closed and so on are variables which need to be practiced, noting the small volume of crankcase and combustion chamber mean some of these variables are more critical than with 35s and 40s.

Interestingly enough, 20FP ABNs mounted upright and/or fitted with front-mount NVAs are a little easier to start, especially when hand-jiving the prop. As such has proven true for me with a number of engines, the logical extension is that they will start even better when mounted inverted, although I don't (yet) have a full-boogie PA model with a 20FP ABN hanging down up front.

I have heard of "leaker" remotes allowing air to migrate around threads of needle. To date this has not been a problem for me, but it is certainly worth making a mental note as to this possibility, even if I suspect problem is actually with "LA" series of remotes.

First flight of the day, and for reasons I only partially understand, it seems best to over-fill the tank, start engine and give it a minute or so to build heat in both engine and muffler. I will run the engine at elevated revs--12,000 and higher--during this time.

While I have for many years preferred to needle engines from too-rich to leaner, with the 20FP ABN it seems a lot more consistent to go from too-lean, down the scale to proper setting. No matter how you get to desired setting, be patient with engine during warm-up and prior to your first flight each time out.

Remember, considering the displacement of the engine, there is a lot of case material to get heated. And there is that huge heat sink (stock muffler) hanging off the side of cylinder you are trying to get hot. These things do not come up to temp anything like the lightly-built Fox 35!

I can now generally hit the needle spot-on about 50% of the time for first flight of the day. It will always be close enough to do a full pattern. There is rarely a correction beyond one click leaner or richer required for sweet perfection, and you will pick up on this by your second or third flying session.

Following flights during any given flying session are quite consistent, it's only the first flight which is a (minor) concern. Changing ambient conditions during the day will effect settings, this a desired result of being able to hit exact setting with what is otherwise regarded by some as a sensitive needle.

Time for another rant: I have always chuckled to myself, if not out loud, when friends have made the case for their specific engine and tune-up as being so good they have not touched the needle for weeks or months. This is not a good thing! Not in my view...

What they have is an engine and a tune-up so mild, a needle so broad, that it will accommodate a wide range of conditions. Fine. But that also means the setting is only rarely spot-on. Further, they cannot find the perfect setting; it is masked as relatively large movements of the needle do not show a corresponding change in how the engine runs, either on the ground or in the air.

Not the case with the 20FP ABN. Yes, the needle may be more sensitive than with your other engines. But you can also just nail the setting perfectly while still having a bit of tolerance for those times when you absolutely must put up a full-pattern flight, no matter what. Like your third attempt of the event and in the second round!

For contest flights the drill is a little different. I will start the engine, immediately leaning it out 3 or 4 clicks just to build some heat quickly. I then get all the support equipment out of the way and off to the side. By the time I get my tach and back to the engine it responds well to tuning which generally means going richer a click or two at a time, watching the revs drop. Typically I will get a setting just a little too high, one more click gets it too low, back in one click and it's good to go.

There are a few APC props--of several sizes, certainly 9-4s--coming through with drilled hole for prop shaft not centered. Always give these props a close visual inspection prior to buying; off-center holes are generally easily seen with the naked eye. However, .375-diameter molded depression on back side of APC 9-4 props is always centered, so ultimate solution is to fabricate a drill guide from hardware store-sourced .375 x .250 brass bushing. Drill bushing to 9/32", using it as a drill guide in drilling hole for prop shaft over-size and centered. Install prop bushing cut from 9/32" O.D. brass or aluminum tubing. A drop of thin CA will make it permanent.

I don't find APC props to be particularly attractive and so use liquid Rit dye to color them black. It seems as if all of us have cheapie "crock pots" dedicated to cleaning engines and that's what I use in coloring the props. I have only dyed them black, although I have seen red APC props. As the base color is gray, I have no idea what evil mixture is needed to get specific colors, let alone what might be required to match the colors on your model.

Stock O.S. needle valve assemblies not only have correct size spray bar (.137 diameter, 3.5mm), "clicker" aspect to fine adjustment of mixture is really nice. However, for reasons I do not understand, some don't like these assemblies, lack of replacement needles being annoying. Others may be turned down to work, I have had real good results using Randy Smith's PA NVAs with spray bar turned down to .137-inch diameter. Don't have a lathe or drill press? Simply file sides of spray bar flat and to a cross section of .137 inches.

Caution: Do not go too far here! I have several remachined PA NVAs, a couple of which were turned down to .130 for use in Fox 35s. I recently and mistakenly installed one in a 20FP ABN. Too fast in all maneuvers, especially round loops, annoying variance between level-flight and maneuvering speeds, fuel mileage went down. Installing a stock O.S. front-mount NVA immediately brought the run back into line. (Yes, even I violate the rules sometimes!)

While I regale in telling people the 20FP ABN is boringly reliable, that's not entirely true. The mufflers like to come adrift, and best fix I have found to date is to look for a Du-Bro rack of metric fasteners. You want 3.0mm x 30mm cap screws, Du-Bro number 2127.

Still with muffler, there is a really good reason why O.S. installs that long through-bolt with locking compound in rear cone and a jam nut external to rear cone. While I have never damaged an engine from rear cone getting loose, it does go over-lean, and if this were to happen at beginning of flight it would cost one an attempt for no good reason.

So I use LOCTITE "red" compound on the through-bolt and jam nut. Next time I'm by a hobby shop I intend to get a couple packs of Du-Bro locking nuts in 3.0mm size. Once you are certain cone-shaped insert is in place, exhaust outlet is positioned where you want it, there will never again be a need to open it up, so seal it tightly, resigning yourself to use of serious heat in order to open it back up.

With used engines one will sometimes find sealing faces of exhaust stack on engine, mating surfaces on muffler to be a little beat up. See above for why this might be the case. I offer no evidence whatsoever following might eliminate a potential problem, but with muffler acting as a 1/4-wave pipe, it surely cannot hurt. So I will very carefully "surface" exhaust stack and muffler by running them across 400-grit wet-or-dry sandpaper well oiled and placed upon a flat surface.

Not even considered earlier, there have lately been some questions concerning operation of the 20FP ABN at higher altitudes. As I rarely fly much more than 300 feet above sea level, I am sorry but there is not a lot to offer here.

Still, I did test the 20FP ABN which is lugging around my 38-ounce Zilch X. While it is obviously not a weak-sister engine, it does not appear to differ in output from several other 20FP ABNs I have, all of which are used interchangeably on several different models.

10/10/10/70 fuel (basic SIG formula): 12,800 peak.

12.5/10/10/67.5 fuel:                          12,850 peak.

15/10/10/65 fuel:                                12,940 peak.

(All fuels are 10% Klotz, 10% castor for lube.)

From this, I would guess that if your engine is being used on something like an ARF Flite Streak or SIG Skyray, a peak setting of 12,500 to 12,600 would be acceptable, noting that tested engine is not fitted with an air filter.

If needing more beans, above is a fairly good guess at how much extra peak power can be expected from 12 1/2% and 15% fuel. Further, I would not hesitate to try 20% (20/10/10/60 blend) fuel; I have even seen 25% fuel used with apparent success.

Note that if one has fuel in 10%, 15% and 20% blends, in-between blends of various formulations are readily available simply by filling a 4-ounce syringe with, for example, 2 ounces of 15%, 2 ounces of 20% for a blend of 17.5%.

It is worth noting that as the Zilch X sits at a rather steep rake on the ground and while the needle is being set, with this particular model it is possible to simply set the engine to run as one wants to hear it in the air. This turns out to be rpm quite a lot higher than with my other models, 12,100 or so.

Late note, August 2005, more on fuel: As noted elsewhere, my Skyray 20 was 36 ounces, recently broken, repaired model coming in at 38 ounces. (Gasp!) Yeah, it was built to 450 square inches, but it still has a pretty high wing loading and that's a lot of weight for a 20 to pull around. While I am not advocating 450-inch Pukey Profiles which bang the scales so hard, the model works--and scores--a lot better than even I would have predicted.

During a recent--and hot!--flying session Paul Walker had a portable weather station with him, we were flying at 1300 feet density altitude. And the porked-up Skyray was having some issues above 60 degrees.

I switched to SIG 15% "Champion" fuel. Instantly back to good form.

Important: While more pop means the needle will be off, you will get the best results if launch rpm stays the same as with 10% fuel, so just back it off to what you already know works, letting the extra nitro do its job, not depending on increased revs. Fuel mileage will of course go down, so be ready for that.

While 20% and 25% fuel not tested, as noted above I would not hesitate to use 20%, again at the same launch rpm used previously, would cautiously put 25% into play if I thought it were to be needed.

Flying Lines

A separate section, as there has been some confusion following release of the AMA rule book which is new in 2005 and allows .012 cable for up to .25s. And I was the source of this confusion!

If flying a pretty much stock ARF Flite Streak, one which has fixed leadout guides in stock location, I strongly suggest using .015-inch cable by 60-feet long, centerline to centerline. The ideal leadout location is actually kinda close for .015s, albeit a little too far to the rear for optimum trim. When using .012-inch lines, the best location for leadout guides is enough further off that the best compromise is .015 lines.

For all other models, assuming adjustable leadout guides are incorporated, the lighter .012 lines are my preference. While one needs to be careful here, TWMLIARFFS is currently being flown on .012" x 62.5' lines--again, centerline to centerline--and seems to be a real good setup. Lap times are in the range of 4.85 to 4.95, for example, and the model does not "feel" at all fast.

The ARF Flite Streak:
While there are a great many 35-size profiles--and even at least one full-fuselage model, the Super Combat Streak--which are suited to power and power characteristics of a 20FP ABN, by far easiest and quickest model to get flying is the ARF Flite Streak.

The next step is to determine how much effort you want to put into modifications to basic model. There are some little things I don't particularly care for, but it is all too easy to go nuts, which is exactly what I did with TWMLIARFFS (The World's Most Labor Intensive ARF Flite Streak), embarking upon spiff-it-up program (including converting model to a red, white, and blue color scheme) so extensive as to make building a Flite Streak from plans actually less work in the long run. It is with a certain amount of shame and angst that I mention more than a few people think TWMLIARFFS does not fly quite as well as...

...my "demo" ARF, tagged the Dirtmobile by Mr. Hazel, this area's defacto standard for this type of model. I will list all modifications made to that particular model. In my personal order of priorities...

A.
CONTROLS:

1)
Leadouts of .027 stranded material, bushed with 1 1/2" length of 1/16" brass tubing. 
Soften (anneal) by heating brass tubing cherry red, let cool. Cut tubing to length, 
deburr the ends, slip on leadout wire, bend to long "U" shape, install in bellcrank. 
Wrap leadouts to AMA specifications with serving wire. Crimps are fine, if done 
carefully.

2)
Replace stock leadout guides with metal tubing if there is any binding. In most cases 
stock pieces work fine. There seems no reason to change fore and aft location of 
leadout guides--the "Dirtmobile" uses stock locations--nor is there overarching 
justification for incorporating adjustable leadout guide. This is especially true noting 
that one must cut into a finished wing in order to elongate rib cut-outs.

3)
Use inner of three holes on stock bellcrank for output to pushrod.

4)
Fabricate stiff pushrod. I used a cut-off of carbon tube from latest PA model, this a 
3/16" diameter piece from Tom Morris. Also available from Central Hobbies, 
1.800.723.5937. Suitable material may well be available at your local hobby shop, 
look for a Midwest rack of CF tubes and strips. Stock pushrod can be made to work, 
even if I look askance at such an important component being treated in a cavalier 
manner. But it must at least be fitted with fair lead, as shown in kit instructions.

5)
Fabricate more robust (and draggier) elevator and stabilizer from medium 3/16" 
balsa. Leave area and configuration same as kit parts. Assembly will be heavier, but 
box-stock models typically require just a touch of tail weight--3 to 7 grams--to 
balance properly.

6)
Hinge surfaces with over-under film hinges fabricated from MonoKote. Seals hinge 
line completely, very free movement. Standard pinned hinges work well. Use of kit-
supplied hinges not suggested; they tend to spring back to neutral.

7)
Kit control horn is a little short. The Dirtmobile has input to elevator horn 3/4" 
below centerline of elevator and uses 1" tall control horn. Total travel is 1 1/4".

8)
Non-binding controls are a requirement. In conjunction with CF tube and threaded-
one-end 4-40 rods glued into CF tube with J-B Weld, I use RC car parts at both 
bellcrank and control horn. Ask to see Associated's ball links, these used as end 
fittings to all suspension components in their off-road RC cars. Very free in action, 
supremely reliable, adjustable, and inexpensive. (How reliable and effective? My 
first Impact uses one of these assemblies at elevator horn!)


If intending to assemble a Q-ship of your own, consider use of stock, pre-bent 
pushrod, stiffening it up by wrapping and gluing a CF rod to the wire. Of course it 
will be ugly! That's the whole idea! Well, that and being fully functional...

9)
Use .015" x 60' lines, centerline to centerline. The AMA rule book, beginning in 
2005, allows use of .012 lines on models powered by up to .25ci engines. They are 
more fragile, and it is true that early in the 2005 season I decided against using them 
as I became convinced there was something going on which gave "bumps" in some 
maneuvers. Today I don't know what I was thinking about! I use .012s on some 
models, although the Dirtmobiles are still fitted with .015s, simply because they are 
knock-around models which don't get a lot of loving care.

10) 
I much prefer a hard-point handle--no cable leadouts--but Dirtmobile is frequently 
loaned out with Aldrich Magnum handle put into play as it is quickly adjustable, 
works quite well for a great many fliers. Unless you have good reason for doing so, 
my strong suggestion is to avoid any handle with a lot of overhang.

B.
ENGINE MOUNTING:

1.
Temporarily mount Hayes 3-ounce tank. Tank should be vertical, pressure fitting up, 
protruding "tongue" mounted low. Notice that if you need another 1/4" of 
clearance, trimming leading edge of wing is a good trick.

2)
Stock motor mount sticks are pretty soft, to the point of being only weak area of 
consequence in this model. With position of engine located such that tank is cleared, 
drill engine mount holes. Drill again to 1/4". Plug holes with 1/4" hardwood dowels. 
Standard hardware store dowels are okay, but maple dowels--you'll probably have to 
make them yourself--would be better. Use epoxy. Trim dowels flush. Drill 
mounting holes again.


Even above trick was not quite enough for Dirtmobile I, but it has been used for 
many, many flights, some ground-pounding antics, numerous engine changes back 
when I was trying to refute and/or prove validity of BB T-U.


So while it seems silly, for Dirtmobile II I took a more serious approach. The 
fuselage was shot through my table saw--leaving doublers and triplers in place--
removing perimeter of mostly-hollow fuselage, any and all structure within and back 
to just past high point of wing. Maple/balsa crutch, cut to appropriate size, was then 
glued into fuselage, excess trimmed from stock cut out for wing.


I do not regard a crutch-transplant as required. The 20FP ABNs are relatively low-
vibe engines for one thing; and let's face it, at $55.00 off the shelf, these can be 
considered disposable models, successful if only used for a few months.

3)
No motor offset. Be careful there is no left thrust, but any significant right thrust is 
counter-productive.


With prop blades level, measure from the tips to leading edge in determining 
left/right thrust setting.


Also of concern is up/down thrust. With prop blades vertical, measure from tips to 
trailing edge of wing.

4)
Use 1 3/4" x 1/2" pads of 1/16" or 3/32" hard aluminum under engine mounting lugs. 
It's a good idea to use another set of pads on left side of fuselage, securing mounting 
bolts with 4-40 lock nuts. (Blind nuts look neater, but tend to get sucked into 
fuselage, even with cross-fuselage dowels installed.)

C.
AEROLIGNMENTS:

1)
Some rudder offset may be required. The Dirtmobile has no offset at all, but I ended 
up gluing 1" long, 1/2" wide wedge of 1/16" balsa to rudder. Dirtmobile II has an 
adjustable rudder, has no rudder offset at all.

2)
Stock tip weight located on top of right tip. I dug out the bird shot, fabricated a 
weight box on lower side of tip. KISS rules apply; box is simply closed with tape.

3)
 Dirtmobiles I and II balance 1 5/8" from leading edge of wing. It is strongly 
suggested that your ideal balance point will not vary more than 1/8". As these models 
both require 1/4-ounce of lead in nose, so much for "...the stock muffler is too 
heavy..." line of reasoning. Proper balance is far more important than overall weight. 
Add whatever it takes to get balance correct. (Do get accustomed to much 
unsolicited advice as to use of a tongue muffler, as it is lighter. You will get this sort 
of treatment even when it is pointed out that in addition to the admittedly heavy 
muffler you have lead bolted to the nose. Go figure...!)

D.
DETAILS:

1)
Fabricate single landing gear strut from 3/32" hard aluminum sheet. Bolt to inboard 
side of fuselage. Try to keep axle of wheel in suggested location per kit parts. If 
flying from grass, bolt wheel to left of strut. For flying from asphalt I prefer wheel to 
right of strut, more in line with fuselage centerline. Toss stock wheel in trash; it is 
too soft, sometimes folding under at launch, especially with that initial tug on the 
lines we all use when flying with a stooge.

2)
Cheapo tip skid using stock control horn. It is just bolted to rear of wing tip. Crude, 
but effective. Even cheaper "skid" applied to left wing tip; several layers of tape 
stuck in place serve to protect finish from occasional tip-drag during landing.

3)
Hayes 3-ounce tank should be installed such that outlet nipple on tank is 1/8" low in 
relation to centerline of engine.


No matter tank chosen, I have found ability to shim tank up or down in an accurate 
and repeatable manner to be invaluable. Uh, we're talking about increments of 1/32" 
to 1/64" here, so pay attention. Give yourself a hard-point of some kind in 
positioning tank. I use upper hooks for tank retention--mounting points positioned so 
as to be parallel to thrust line--as a point from which to position tank, but a simple 
block of balsa glued--even temporarily--to fuselage is quite handy. Shims can be a 
selection of hard balsa or plywood. Get a reading of initial tank position, remove 
tank, add to or subtract from shim stack, install tank, test fly.


If using double-sided tape--in conjunction with fuselage-mounted hooks and rubber 
bands--to hold tank to model, MonoKote will just peel off during first height 
adjustment to tank. Remove all MonoKote on engine side of fuselage from wing 
leading edge forward. This area has already been lightly fuel-proofed, but add more 
protection with a coating of epoxy which extends just past wood/MonoKote overlap.

4)
This is nuts, but there are more things to say about tank mounting. Primarily because 
in the past many of us have shrugged, saying, "That's good enough!" when mounting 
tanks to profile models as the primary concern was that tank not simply fly off 
during flight. And there was little reason to fiddle with the tank by moving it very 
small amounts as the improvements were marginal in any case.


Ah, but this is not the case with a proper CL Stunt-friendly setup. As in there is no 
reason to see terrific results in upright flight and then to put up with slightly 
substandard results inverted.


Before beginning, admit it: There are practical, reliable ways to mount a tank to a 
profile. The "sensible shoes" approach.


There are "pretty" ways to mount tanks to profiles. The spiked heels, bare midriff 
and short shorts approach. (There is nothing wrong with short shorts, of course!)


I know of very little cross-over between the two.


So I take the pragmatic approach: Mounting must be secure; tank position must be 
readily adjustable at the field; adjustments must be repeatable; the package must 
complement 20FP ABN, not detract from same.


Beginning with Hayes 3-ounce tank, I scuff side which will be toward fuselage with 
80-grit sandpaper. Tank is glued to 1/8" or 3/16" hard balsa with silicone. Stack 
weights on tank, let dry overnight. You can't effectively glue anything to these tanks, 
but this method gives acceptable results as we will be clamping tapered balsa piece 
between tank and fuselage in finished installation and so what can be viewed as a 
molded seat for tank works nicely. (Hmmm, "Goop" glue might well be a better 
material to use in attaching balsa to nylon tank.)


Sand balsa pad such that it is 1/8" thick at rear, tapering to nothing at front. Trim to 
outline of tank.


Following hassles from using too much high-quality double-sided tape between 
tapered tank pad and fuselage (this stuff can really be nasty to remove, even in the 
shop!), I have resorted to gluing sheet rubber to tapered balsa, just to provide some 
friction between tank assembly and fuselage. Rubber sheet 1/16" thick is available in 
plumbing department of hardware stores, but stealing underlying rubber sheet from a 
co-worker's mouse pad is a good trick.


Fuel-proof exposed balsa.


I favor holding tank in place with the equivalent to cup hooks and rubber bands, but 
using some unusual hardware. Positioning Hayes 3-ounce tank on fuselage with fuel 
outlet centered on engine, locate positions for (2) upper hooked rods to hold tank in 
place. Drill to 13/64". Pound short lengths of Pylon Gold-N-Rod (the 4-40 size) into 
these holes. Glue with thin CA. Trim flush.


Lowering tank to have fuel outlet 1/4" below centerline of engine, repeat above for 
(2) lower hooked rods.


While at the hobby shop buying Gold-N-Rod--this stuff is the ubiquitous tube-in-a-
tube pushrod setup so frequently used in RC models--pick up some of those metal 
rods which are threaded 4-40 on one end.


Bend a hook in rods. I prefer to use round-nose pliers--known as "snipe-nose" pliers. 
I make these rods about 1.25 inches long, measured from end of hook to beginning 
of threaded portion. Don't get tricky in bending what looks like a cup holder or 
rubber-power prop shaft! I want the rods to come straight out of embedded 
receptacle, stay straight to the hook, which is simply rod bent up and then back on 
itself, clipped to length, filed smooth.


This leaves pretty stout, straight rods projecting from fuselage, handy for accurately 
locating tank and then holding it in position. Think of them as being equivalent to 
the floor--Hmmm, ceiling, I guess!--of tank compartment in a full-fuselage model. 
Which is why I want rods--especially the two upper rods--to be fairly long, straight 
and at ninety degrees to fuselage.


Thread rods into Gold-N-Rod pieces embedded in fuselage. If above was not clear, 
with hooked rod fully threaded into fuselage side, I like to see about 1.25 inches of 
rod extending from fuselage to end of hook.


With the lower rods, in some installations there is not room for full-length rods in 
side of fuselage. In this case--actually quite common--I will embed Gold-N-Rod 
receptacles in lower side of fuselage. Much shorter hooked rods are used. Again, 
these are bent from 4-40 threaded-one-end rod. Or, as effective and cheaper, SIG 
sells packs of 4-40 threaded hooks which work well for lower attach points.


In order to securely and reliably attach tank, form a loop from medium silicone fuel 
tubing. Close loop by inserting short length of all-thread 4-40 rod in open ends, 
wrapping tubing to rod with serving wire. This band will never let you down, unlike 
rubber bands, which I tend to think do not belong on gas-powered models.


Install tank, positioning it such that fuel outlet on Hayes 3-ounce tank is about 1/8" 
below centerline of engine.


Now fabricate a shim which almost fills space between upper rods and tank. Ideally, 
shim will be a piece of plywood approximately 1 inch wide by 2 inches long. 
Fabricate a few shims to same dimensions from 1/64- and 1/32-inch plywood. Balsa 
shims tend to get mashed, allowing tank to shift around over time, something we 
are trying hard to avoid.


You're almost set. With slightly under-size ply shim between upper rods and tank, 
silicone band strapping it in place, check to see if tank can shift lower on fuselage. 
It can, of course! Fabricate an over-size shim or block from hard balsa, maybe even a 
chunk of rubber, inserting it between bottom of tank and silicone band. The band 
will "give" enough to allow this, pressing tank up and against upper rods and shim.


At the field it is simple to fly, insert shim(s), fly again. Or if you missed on guessing 
certain dimensions, to replace upper shim with a stack of 1/32" and 1/64" shims.


While mentioned elsewhere, take full advantage of the clunk tank, as there is no 
reason to fly a full pattern just to check on tank height. Short-tank it with one ounce 
of fuel or less, fly, make adjustments.


Once it is perfect, I suppose one could semi-permanently install tank with double-
sided tape, but following the first couple flying sessions with a new model, I have 
taken to making new upper 1-inch by 2-inch shim from plywood and slightly too 
thin. This is fuel-proofed with epoxy, sometimes even painted, installed on model 
and glued to both upper rods and fuselage side, again emulating floor/ceiling of tank 
compartment in full-fuselage model. The appropriate 1/64- or 1/32-inch shims are 
installed between tank and glued-in-place shim. Now I have the option of moving 
tank slightly higher, a lot lower. And one need not remove anything more than the 
silicone band in order to make these repeatable adjustments.

5)
If you have chosen to try embedding Gold-N-Rod into fuselage sides for tank 
mounting rods, consider them for other applications; I've got them stuck all over my 
latest models. Suggested applications: Mounting sheet aluminum strut for landing 
gear leg. Attaching nose or tail weight. Attaching tips skids. Attaching remote NVA 
brackets. Tail skid and mount: Receptacle as above, threaded rod bent to have stooge 
loop and/or tail wheel. And so on. Really handy. Note that there is also a 2-56 size of 
Gold-N-Rod and I will typically use this size for tip skids or other light-duty 
applications. Which sometimes means easily removable left and right tip skids, as 
they are a terrific visual cue to use during trimming sessions.

6)
Hatch for access to bellcrank taped in place.

Other Choices in Models:
This is a subject which could encompass a lot of models, especially considering the great many 35-size, 400-square-inch profiles out there. We'll begin with a limited number I know to be acceptable or are intriguing for various reasons.

A kit- or plans-built Flite Streak would be quite nice, as one can quickly build it to all required standards, and get appearance points at contests. Note that 20FP ABN-powered Flite Streaks are highly competitive not just in PA but Classic and P-40 as well. Barry Baxter has excellent plans he has drawn in CAD, he can be reached at 3292 Greenleaf Drive, Brea, CA 92823. Or call: 714.524.3805. Better, go to barenekd@aol.com for a look at his offerings, ordering information.

The Super Combat Streak is a really sweet little model. Upright engine, built-up fuselage, Classic-legal, very competitive in PA, you just can't go wrong here. No kits are available that I know of, but Barry Baxter has truly excellent plans.

Hmmm, I suppose one could whack out a fuselage in short order, robbing the rest of the parts from an ARF Flite Streak kit! Oh yeah, this makes sense, especially if you've got one weekend to get a Classic model built!

My SCS was built several years ago in a rare fit of nostalgia, having had one as a kid for my second CL model. It was originally built around a 25FP, as I had won one of these engines at a contest. The combination proved to be nothing more than a nice look back as, well, either my 25FPs are truly hopeless or I simply am incompetent with this specific engine. By the time I had gone to a tongue muffler, lowered the compression, fitted a .218 venturi, raised the bypass ports and had it spinning a Real Deal 10-5 B-Y&O prop it was acceptable with a 4-2-4 run, but only from a "Look at this, Dad! Remember when you and I flew one of these and a Firecat!?" sport-flying perspective. Which was fine; it was not intended for contest work in the first place.

But when my Oriental bit the dust from a failed leadout, I needed a Classic model and I needed one quickly. Installing a 20FP ABN transformed the model, although at the first contest or two I made excuses for not showing up with a "real" Classic Stunt model and had not made a full-on effort at pre-contest trimming and practice flying.

This is no longer the case, model intentionally used in Classic during 2005, even if Don McClave gave me some grief over it falling far short of his standards, not much as far as being period-correct! If anything I will be building another as it is now known the design is quite competitive in Classic, low-500s being within reach with only a little more effort at the practice field, some further refinements to trim.

The Galaxy looks intriguing, again Barry has plans, although in this case they are merely kit plans reproduced, ribs are on a separate sheet, appearing to have been traced from a kit.

I don't know why, but only recently was it remembered that the "Ukey" series of models are well suited to the 20FP ABN. I personally don't see them as much of a contest model less Beginner PA, maybe Intermediate, but if you are still working on inverted flight or in other ways are prone to crashing, the Ukeys are a good way to go. Not only are they easy to build, they take quite a lot of pounding, are easily repaired, in many cases right at the field.

The Ukey 35 is a natural choice, although if it were me, I would go with the Ukey 40. Ukeys are available from Jim Pearson, 4112 Devon Wood Drive, Marietta, GA 30066. Or phone 770.516.0398.

SIG Skyray 35 is model which started all this enthusiasm for 20FP ABN and Brett Buck flew his with a number of different engines, including stock and custom-built Fox 35s prior to fitting a 20FP ABN, seeing performance go from mediocre at best to first and second place in PA Expert at a local contest. (Brett scored 540; David Fitzgerald, no appearance points, put up a 547!)

Brett's model is stock, the only exception being wing ribs. First time it went in, the relatively heavy lite-ply ribs just kept going forward, snapping wing in half. Model was rebuilt with balsa ribs to stock configuration, has since hit the grass around two dozen times with no or little damage aside from a broken prop.

Note that "stock" means just that. Brett even used kit-suggested setup for controls, which admittedly look kinda fast. No complaints from he or the great many people who have flown the model.

Please note: I have never actually seen Brett's model in person, just pictures; after further thought I'm betting he did not use kit-suggested amount of tip weight, nor did he bury it in the structure where it is not easily accessible. Use of a tip-weight box is suggested. 

Even here one must be careful! My first Skyray 35 has Impact-style block tips. Neglecting to predict effect of muffler hanging off to side of fuselage, I weighed hollowed left tip, solid right tip, shrugged and installed tip-weight box in the latter, did not lighten it at all. First flights, even with box emptied of all weight, including screw and washer, it was tip-heavy. With much shuffling of feet, I note that without cutting tip off completed model I removed as much mass as practical, working from bottom of tip. Not good enough. Eventually I had to add weight (about 10 grams, I am ashamed to note) to left tip!

My first Skyray 35--renamed Skyray 20--has been modified somewhat, just because I like to build in a certain way. (See second of two Stunt News articles for more details.) My considered suggestion is that a box-stock Skyray 35, less only use of balsa ribs, tip weight box, adjustable leadouts, is the best way to go.

Never forget this: The 20FP ABN with BB T-U is the trick, and it is the only trick. Other than some relatively minor considerations, most made for your convenience and/or personal preferences, do not muck up your vision of a Cool Thing Profile in needlessly and pointlessly fretting over the perfect model with which to complement the 20FP ABN.

Still, for reference, my Skyray 20 was sheeted and cap-stripped over balsa ribs cut to kit configuration, 1/64" ply was laminated full-length to (lightened with big holes cut in) fuselage, and it came in at an all-up weight (no fuel) of 34.5 ounces. I make no excuses whatsoever as to an extra two or three (or more!) ounces, as model has puhlenty of performance.

Ooops! An inadvertent lie! Early in 2005 I moved balance point of Skyray 20 further forward, to 14% of chord, and cranked in a lot more elevator travel. Believe it or not, model now slams the gram scale down with fully 36.25 ounces of force! Do note, per SN articles, that model has been blimped slightly to 450 square inches, but we're still looking at a wing loading of 11-plus ounces per square foot. No matter, model is performing to a higher level than in 2004. In fact, I am going to try adding more lead to nose prior to "finalizing" trim.

And it gets even more interesting! In July of 2005 I had an accident at launch, model hit hard on the left tip, broke left panel off completely, broke fuselage just to rear of wing. Repairs porked it up to a full 38 ounces! I can see some issues in the pattern, would prefer it to be at least a couple ounces lighter, but it is still capable of pulling down scores in the 520s.

More, added October, 2005: A couple more minor repairs, stronger gear strut and more messing around later, my Skyray 20 is now an unbelievable 39.2 ounces! I am mentioning this mildly embarrassing fact only to illustrate how magically effective is the 20FP ABN when run correctly. I would never suggest intentionally building this size model to this weight. Still, at 39.2 ounces, a fair bit of wind, I was able to score 523 at the 2005 NW Skyraiders Roundup, building upon a mere 11 appearance points. There were some issues, I had some minor problems in pulling the model to proper intersection during overhead eights, and I had already gone to 15% fuel back when the model was 38 ounces.

Alas, and as stated many times, fiddling overmuch with a proven design like the Skyray 35 is a lot like measuring fog with a micrometer. Your choice, but a (very nearly) stock Skyray 35 is not easily improved upon.

Uh, using the exact same logic, it also appears as if the design is not easily devolved to a lower level of performance. To wit, my own (limited) efforts to "improve" it!

I have very recently taken a good idea to the max in fitting a 20FP ABN to my Zilch X OTS model. This was a pretty nice piece to being with, used to win OTS at the NW Regionals in 2003 and 2004 with a quite good Fox 35 for power.

As the Zilch X is not a small or particularly light model (50-inch span, 600 square inches, 37-38 ounces depending upon trim for balance point) I first tried to use a NIB 25FP as the need for more power than is available from a 20FP was assumed.

I'm not ragging or even saying 25FPs won't work, but mine simply ran away, as do a great many, although not all of them, granted. It can be tamed, of course, but then the question becomes whether a detuned (low-comp, raised-bypass, cat-strangler venturi) 25FP running 4-2-4 actually has any more power--not to mention equivalent run quality, which it most certainly will not have--than a 20FP ABN as described in this article.

With model already converted to this case size and bolt pattern, I simply rebuilt the 25FP to a 20FP ABN with piston/cylinder set, head, wrist pin and gasket set. And it worked well right from the beginning.

Not perfectly. The extra drag of the large model took lap times into the low 5s, a little slow for this particular application. Even with a Fox 35 I never liked flying it to OTS pattern this slowly.

Following the first session I mixed some 15/10/10/65 fuel and shortened the .015 lines to 58 feet, centerline to centerline.

At this writing the pumped-up fuel has not been tried. Reduced line length dropped lap times to the high 4s where model has always been the most comfortable.

Is it the Killer Combo? All I know for sure is that in near-calm to mild-wind conditions the 20FP is so far marginally better than what was an awfully nice Fox 35 used previously, especially in coming 'round to the intersections of maneuvers at the same speed as first time through. There may well be some issues when flying in serious wind, especially overhead, but there always have been, even with a real healthy Fox 35. I am assuming the 15% fuel will help here, although I have yet to feel the need. Nicely offsetting certain challenges overhead, I already know excellent speed regulation will help when flying many other OTS maneuvers. (The model is, after all, an Old Crock. And it is used exclusively for OTS, a pattern with mostly round maneuvers, all of which can be flown "big" without penalty.)

Above exercise has provided some answers to speculation as to the suitability of a 20FP ABN in, say, a 79% Impact, a project I have been considering for various reasons. Details not now...

A caution: The Ringmaster would be nice as it is legal for OTS, Classic, P-40 and PA. However, typically it will be too fast in level flight when fitted with a 20FP ABN. It's a lot better with a 15FP. Keep this in mind when evaluating other designs.

At the Flying Field:
Assuming preceding has been taken seriously--and it truly is an honest, if lengthy, presentation of what it is known to work, all of the many details have been covered--test flights will quite likely be completely painless. In fact, I predict this will be the case.

If the engine is new, or newly rebuilt, there is no reason whatsoever to annoy your neighbors with even one run-in session. At the field, simply nail model to ground with a stooge, fill tank, start engine. Yes, with muffler in place, flying prop, flying fuel, etc.

Set needle valve to run engine at approximately 10.5K to 11K. There seems to be no advantage whatsoever in short runs, rich runs, fully-peaked runs, all the other blah, blah, blah frequently loosed upon us concerning engine run-in. Just let model sit there on the ground, engine running until it has exhausted each tank of fuel. This is where an air filter is really nice.

Full disclosure: Brett has, numerous times, taken a brand-new engine to the field, simply fired it up, peaked the revs, backed it off to a slightly rich two-stroke and flown the thing to a full pattern. I just can't bring myself to do that, but he reports no problems other than kinda crummy fuel mileage, noticeable and fairly abrupt leaning of mixture about time for square eights.

That's a little confusing, sorry. A new engine will typically just grunt around until time for the square eights. At that point in time it will grab a higher gear, leading you to thinking you're screwed. Not so, as the engine tends to hold this setting quite well, even if it is not the ideal. By the end of a pattern it will be roaring around, indeed typically will go a little leaner yet while waiting for the cut-off, although always "blowing smoke" if you take a moment to look.

Stick it out through these first runs! Both characteristics go away later on, generally after 15 to 16 flights.
Back to what has worked for me, I like to run engine on the ground for 5 or 6 tanks of fuel. I will generally fiddle with needle, as there is nothing else to do, and all gear heads like revving an engine up and down the scale. Plus I have a built-in aversion to running any new engine at a constant speed; intuitively it seems the wrong thing to be doing. I do like to monitor revs through first run or two, as markedly increased revs toward end of run might indicate leaker tank, loose back door or some other mechanical problem. This is also a good time to confirm clunker tank is working properly, in that end-of-run cutoff ought to be fairly clean, no agonizing over-lean running.

After one or two successful ground runs, I will generally fire up the new engine, place a tool box or something equally heavy and bulky in front of spinning prop (never, ever trust a stooge!), and go fly a pattern with another model. That's how painless this process can be.

With all prepped for first flight, start engine. Peak revs to Full Kill setting, if for no other reason than to build some heat. Back off to 11,200 to 11,400 rpm. This rpm range always works for me, but I fly at relatively low altitude and in moderate conditions.

Note: First few flights only, suggested settings for same, are being discussed. You will quickly determine exact rpm required at launch--I frequently use 11,300--but that level of detail not required in very beginning.

A further note: Since pressing these engines into contest use, some of my models have been fitted with tall tail wheel struts. This flattens out the at-rest fuselage, raising the tank, lowering the engine. This of course has a direct effect on your ground setting. I have two or three models which are commonly set to 11.0K on the ground, for example.

If concerned about it, short-tank the thing with an ounce or less, this option being a very attractive feature of clunk tanks. If absolutely anal, flying on grass, just land model under the reduced power seen with a seriously over-lean setting; all you'll lose is a prop, maybe not even that.

In any case, there is almost no chance of damaging a new or rebuilt engine. Quit worrying about it!

First flight pay close attention to model in level flight. Any bad tendencies from warps--it is not uncommon at all to find minor warps in ARF Flite Streaks--should probably be dealt with prior to testing engine through some of the more difficult maneuvers.

Assuming a well-behaved model, you are looking for a "wet" or "medium" two-stroke in level flight. Admittedly, this is not the easiest thing to hear. A muffled 20FP ABN gives off confusing vibes compared to a great many engines with which we have experience. So while experience equals increased accuracy in nailing the setting, for now you do not want any four-stroke running at all, nor do you want to see a very fast, lean two-stroke setting.

I almost feel the need to apologize here, as with all the exactness of this setup I ought be able to quote the specific lap times you're after. Sorry, I long ago quit caring much about lap times. Instead, I work with each engine/model/line length combination until it "feels right" and appears to fly properly. Only then do I record lap times, primarily as a double-check for practice and sometimes during contest flights.

Still, anything under 4.4 seconds per lap--using 60-foot lines from centerline to centerline--is regarded as cookin' right along, while a flying speed of 5.0 seconds per lap will surely be too slow, to the point where, in general, I would advise against 4.9- and 4.8-second laps. But it still comes down to what you and the model like...

The next step is to equalize engine runs upright and inverted. While simply flying in both attitudes, level, will give clues as to which way tank needs to be moved, these will prove to be coarse adjustments, made 1/32" to 1/16" at a time. While acknowledging that I am the one who is being anal now, I do not hesitate to shim in increments of 1/64".

An accurate, written description of the run you're looking for is a little difficult to explain to anyone who has not actually flown a proper PA model fitted with a fully optimized tuned-pipe setup, a 40VF with pipe and in an Impact, for example.

But that's also one of the rilly, rilly kewl things about the 20FP ABN, as knowledge gained here for not much expense or effort will prove of great value in working with piped, PA-specific engines of greater displacement. They simply work the same as 20FP ABN w/BB T-U, to same standards, utilizing the same technology.

First look to level-flight speed compared to speed in the maneuvers. While speed in level flight will seem a bit fast, what you are really concerned with is seeing model fly at what is apparently the same speed level, into, and then through all maneuvers.

And that is the whole trick. We don't want the engine to run at a constant speed, we want it to respond to load such that model appears to fly at a constant speed. Thus it is that the "flies fast" initial impression goes away real quickly. No longer are you dealing with moderately slow level flight which quickly transitions into a higher speed during maneuvers, in many cases a higher speed which also varies throughout even simple maneuvers such as loops.

The next check is to do a series of inside and outside loops. Models without flaps are notorious for not tracking well through maneuvers, although it turns out that a fair bit of this reputation comes from use of what now turns out to be unsuitable engines over a period of many, many years. So while tracking through loops will not be an auto-pilot deal--there is indeed an advantage to use of flaps--do your best while closely monitoring model speed. At first this will be easiest at bottoms of loops, as in seeing if model changes speed first loop to second, to third.

Moving on, look to intersections of simple figure eights, whether horizontal or vertical. One of the real tricks to successfully flying a pattern is to see model fly at what is apparently a constant speed and an easy way to verify or refute this is right at intersection of, for example, horizontal eights. If model gets to this intersection at a different speed every time, control inputs which worked superbly first time through are going to show you to be a whack job second time around.

While you may have never given this much thought, it is soooo much easier to fly accurately if model comes around to this intersection for second time if it is still going the same speed as first time through.

Given a few flights and some positive feedback, what you will then begin to notice is that what used to be some hair-raising maneuvers--last corner of the hourglass, for example--are hugely different in that the model seems to take forever to get down to the correct height to make the corner.

In fact, you're going to be pulling out way-high until a new set of timing numbers gets ingrained in your mind and muscles! You might even find the ever-present critics are soon telling you the bottoms of previously frustrating maneuvers are now too low in order to get the good scores, the happy result of a properly set up 20FP and a model in which you have little investment.

Speaking of flying low and having little (as in none!) investment in the model, earlier I referenced Mike Hazel--CL Speed and Racing flier--flying Dirtmobile I at the 2004 season-ending Fall Follies. Beginning with his third and fourth flights on the model, Mike would sometimes make his pull-outs about waist high, especially on inside and outside squares. This would generate all manner of approving hoots from the spectators, with the mild exhaust note Mike could hear all of us cheering him on. And virtually each time he would look over with a quizzical look, as if to say, "What? Isn't that normal?" That's how quickly he was able to adapt to the combination; stuff that was scary Saturday morning was no-problem easy Saturday afternoon, all day Sunday.

Granted, these are mildly esoteric characterizations, but "esoteric" applies, as benefit to superb speed regulation is, in my view, an engine-run characteristic which is not fully appreciated by a great many, indeed is a totally unknown concept to those on the margins of CL Stunt, those who are merely dabbling at this point in time and may well wander off to RC without ever knowing how drastically their choices in engines have been holding them back.

Missed it myself for years! Those who know me, compete against me, readily acknowledge that my engines and models have pretty much been a step above the average. In particular, I have had consistently good results with Fox 35s and ST 51s, sometimes inconsistent but generally good results with the Saito 56.

It was not until flying an otherwise easily-ignored model--ARF Flite Streak--with a box-stock 20FP ABN bolted to the nose that I could clearly see why piped 40s and 61s are so popular, indeed dominant, at upper levels of PA competition.

I have not muttered the phrase, "They make such a faggoty sound, they are so whiney!" for just about a year now...

Oh, in my enthusiasm for the event and this seemingly inconsequential small-bore engine, I do go on, don't I? One more: In letting quite a number of CL fliers fly, in several cases fly in contests, what is now known as Dirtmobile I, there is consistently the following response, although it has never been stated exactly this way: "That's nice. But don't they all fly that way?" This is particularly true of CL Combat fliers, Pat Willcox and Preston Briggs coming to mind immediately.

In other words, even this well-used, beat-up model performs such that it is very easy to fly, and thus is a little hard to take seriously, let alone representing an epiphany of some kind.

And so sometimes, with some fliers, it is only when going back to what was once thought to be a good CL Stunt setup--profile, full-fuselage, 35-, 40-, 51-, 60-powered, two-stroke or four-stroke, whatever--that the 20FP ABN-powered piece begins to make real sense.

Subtle? Maybe, although that's not exactly the right word. Try what I suggest, don't go mucking around trying to make it better, possibly you can come up with perfect description of O.S. 20FP ABN run to the Brett Buck Tune-Up, bolted to what used to be a Pukey Profile, now meets the definition of a Cool Thing Profile.

Dan

