TRACK CAR – OIL FILTER

Subject: [racing] full flow oil filter, 6/14/00

From: "Paul Guard" gears@gte.net 

I've had a number of private e-mails regarding full flow oil filters, so I thought I'd pass on a bit more info:

A number of people have asked about the Canton/Mecca filter, but I'm afraid I can't comment.  I'd love to have a look at one (hint, hint).

The two full-flow filters that I'm familiar with were (I believe) the first oil filters to utilize high precision, finely woven, stainless steel screen material as the filtering medium.  This precision screen was originally available only through a German company, who made various weaves for aerospace. (There is now a Japanese company in Korea that makes an equivalent screen.)  Weave designs have improved over the years, allowing higher flow rates through lower micron rated screens.

The first (of these two) on the market was the Oberg, which basically sandwiches a dual o-ringed disc-shaped piece of screen between two aluminum plates.  It's a fairly low-tech arrangement, that has a relatively small working surface area.  It comes with a tattle-tale warning light that lets the driver know when enough debris has accumulated on the screen to cause a predetermined drop in pressure between the inlet and outlet.  The drawback to this filter is that the screen wants to be forced downstream, which tears at the integral o-rings, eventually allowing oil to leak around the o-rings. Another drawback is that the two aluminum halves tend to warp over time (causing leaks), and the four threaded bolt holes eventually needs steel inserting after X number of inspections.

The second of these filters was the System 1, which was developed because there was a market for a higher quality, more user friendly filter, with far more filtering surface area.  I have a somewhat intimate knowledge of the System 1, as it was designed, developed, and patented by a close friend, Jon Karcey.  This filter is shaped like a standard paper element oil filter, with an internal pleated screen arranged around a zytel plastic inner support cone.  There is an internal safety valve (resembling a by-pass valve) which will only open if the screen is totally clogged with contaminants --- virtually never.  An inspection plate unscrews from one end, allowing removal of the internals, which can be easily washed in solvent (or soap & water), and blown out with air.

The Oberg filter requires oil lines to be plumbed to the filter, whereas the System 1 is a direct screw-on replacement for a standard paper element filter.  The first inspection of the screen of either filter installed on a previously run engine yields paper fibers, from the previously installed paper filters that were slowly disintegrating.  This is especially true anytime water moisture has been allowed to accumulate in the oil, as is typical in 911s that never see prolonged freeway driving.

The System 1 was at one time used by virtually every top fuel dragster in the country, most any other "in the know" race team, and on many engine dynos, due to the ease of oil inspection.  I imagine it is still just as popular, but I can't say for sure.  I pretty much turned my back on System 1 when the company was sold, and somehow the resubmitted patents came back without the true designer's (Jon Karcey) name on them.  (Unfortunately, Jon is more a design genius than a hard-nosed businessman, and he was shafted from all rightful royalties of his own innovation.)

Anyhow, as much as I hate plugging the product, the System 1 is probably still THE filter to purchase.  (Again, I have no knowledge of the Mecca.)

There seems to be some confusion between a by-pass valve, an anti-siphon "flapper" valve, and a safety valve.  A by-pass valve acts as a pressure relief valve, as there is no way that all the oil can pass through a paper element.  This valve saves the paper from tearing when the oil is cold, or the volume is high.  An anti-siphon valve keeps a filter full of oil when installed horizontally or upside-down.  A safety valve (as found on the System 1) only opens when the filtering medium is nearly totally clogged. (As an engine would have to be BEYOND dead to produce this much shrapnel, it would be more for when some jerk dumps a cup of sand into your oil sump.)

Subject: [racing] Oil Filters, 6/15/00

From: "Walter Fricke" FrickeW@ci.boulder.co.us 

I'll add my two cents here.  Were it not for the fact that I don't know anything technical like what the pressure drop is from one side of a filter to the other (that would take some pretty sophisticated instrumentation for us home brew types - Glad Paul Guard has access to these numbers) or whether the micron filtering figures the manufacturers give you are accurate, you might think I am some kind of expert, because I have three different aftermarket filter types on our GT-4 911:

I have an Oberg (and an Accusump) in my Carrera Panamericana VW, and liked it so I used a smaller Oberg as the filter in my tranny pump and oiling system.  These seemed to work fine, but luckily neither has ever had to deal with a blowup.

The System 1 looks like a better mousetrap because it is less messy to remove and clean (and perhaps for the reasons Paul Guard articulated), and more importantly it has a lot more filter area, especially in the taller of the two versions.  Had I know about it in 1990 when I bought my Obergs I think I would have purchased these instead.

I have several System 1s, and assuming it works as advertised I think it may be the ticket.  I was worried about the fact that it has a safety bypass, and wondered if it could possibly filter through a mesh screen down to the level of a paper filter or the Canton-Mecca.  When engines blow up in racing service you are going to tear them down entirely pretty much no matter what, so getting a bit more crap into the engine isn't too much of a concern to me at that point.  What I don't want to have to do on top of that is deal with a lot of contamination in my front oil coolers (two from a Continental aircraft engine and installed by me in a not too clever manner so they are hard to get out, and also hard to clean anyway).

So I bought the "never bypasses anything" spiel for the Canton-Mecca and use it to protect the front oil cooler.  This is a very nicely made machined aluminum unit (the rest are also nicely made of aluminum, and none of them are "gold plated."  They are all down in the $100 or below range, way below the cost of most of our gofasts.).  The manufacturer says you should run the oil in to the center of the unit through the center tapped hole.  It then passes through the pierced steel inner filter cage, through about four layers of the filter material (it is a sheet which is wrapped around the central steel support so it ends up being this many layers thick), and through an outer pierced (drilled or punched actually, but full of holes in any case) steel cage in the cylindrical filter cartridge.  Once through the cartridge it finds an exit hole about half way up the main cylinder.   Cartridges are about $9.

In practice, I found that when an engine blew up it increased the pressure on the filter material and tore the innermost layer lengthwise as it was expanded against the outer cage.  This happened at least twice.  However, the debris never got through the next two layers, and the inner layer was always particle free (at least at the eyeball level).  When I replace filters I always pull them apart and unroll the filter material to see what went on.  There are steel end caps glued to the ends of the filter unit, and you pry these off with a screwdriver to get the rest apart for inspection.

After consultation with a mechanic who said he had seen the same thing, and had consulted the manufacturer and was told that he shouldn't reverse the flow direction but didn't believe this, I reversed the flow direction. Easy to do when it is a stand-alone unit.  Subsequent disasters have not split the filter wrap, as they just increase the implosive forces, and as long as the inner support can resist these, all is well.  I did have one spectacular blowup, worse (though that hardly seemed possible) than others which packed so much small debris (the sump oil screen catches everything really big) into the filter that the outer steel cylinder was slightly crushed longitudinally.  This affected the integrity of the end cap seal on the cartridge, letting some particles through to inner layers at one end, and may have let some particles through entirely.  When I pumped fluids through the oil coolers I got some aluminum and copper particles in the exit filter for a while, though eventually it came clean, and after reuse (oil moving faster at temperature) found next to nothing in the exit filter.

Wayne Brown's experience of blowing holes right through the filter medium in the CM with cold 50-weight mineral oil is disconcerting, though.  The filters look to be very uniformly made (I've pulled maybe 30 of them apart), so I'm not inclined to buy the bad batch theory.   I've always used Mobil 1 15/50, and tried to warm it up some before putting the hammer down.  But I have not always been able to achieve this goal.

I used a short System 1 on the stock system in the SC for a while right after a routine rebuild (I had it on hand and wanted to inspect the sereens), then got worried and went back to a stock filter.  However, I think I'll put a now spare long System 1 on and trust the assertions that it filters as well as the stock filter.  They screw right onto the stock 911 filter housing (owners of 964 and later models are cautioned about my lack of experience with these cars, though I suppose the filters attach the same way).  On the other hand, stock engines don't seem to blow up as much as high compression 8,000 rpm screamers.

I have seen suggestions in this informative discussion about putting a filter in the return line between the oil sump tank and the oil pump.  Since this is a suction line, 14.7 psi is the max oil flowing through it can see, isn't it?  Perhaps a bit more if you factor in the gravity head.  I suppose if you only get a pressure drop of one or two psi, maybe the restriction represented by a filter here isn't going to harm the return oil supply, especially if you have large return lines (no sooner than I upgraded to an expensive -16 from the -12 I had been using than I saw a car someone else was building with -20 in it.  Someone always has something bigger or better on their car, though the -12 had seemed to work adequately in conjunction with a 5 gallon sump, and the -16 has performed flawlessly with a 4 gallon sump).  The scavenge pump, on the other hand, can develop plenty of pressure to force oil through just about any filter you might imagine without batting an eye.  However, one usually hears and reads the caution that one should never install a filter in the oil return line.  Is that wrong?  Since I have two filters between the scavenge pump and the sump, and another between the pressure pump and the internal oil passageways, I am not about to experiment here, but it is always interesting to read of conventional wisdom being challenged, and of others experiences.

Subject: [racing] Re: full flow oil filter, 6/15/00

From: "John C. C. White" jccw@ilab.mitre.org 

<< Who sells System1, and/or where can I get more info? >>

----------

They have a Web site at http://www.system1filter.com.  Not much information, but it does give a phone number: (559) 687-1955

Subject: [racing] Re: full flow oil filter, 6/15/00

From: "Forry Hargitt" forry@germanmotorcars.com 

We have used Canton Mecca filters for quite some time and find them to be very reliable.  There are two versions, one filters the oil from out side to in, and the other from inside to out.  The filter elements will handle all the oil flow that you will get in a built up Porsche motor.  The housing accept -16 fittings.

Subject: [racing] Re: full flow oil filter, 6/15/00

From: Paul Guard "Authorized User" gears@gte.net 

What is seen inside the System 1 is a SAFETY valve, not a bypass valve.  This safety valve virtually never opens.

What I'm hearing about the Mecca filter sounds pretty good.  I'd like to look at one sometime.  The accusump is certainly a brilliant piece that I feel should be on every car, with its primary use as a pre-lubricator, not just for guaranteed oil pressure on wet-sumped engines.

Subject: [racing] Re: full flow oil filter, 6/15/00

From: Wayne Brown prsch914@flash.net 

Currently use the Canton/Mecca full flow oil filter.  Found that with 50 wt racing petroleum oil, even allowing the oil to warm before 'revving', blew holes right thru the filter material - created its own bypass valve!  Happened twice.  tried it again with synthetic oil and haven't had a problem since.  Don’t know if i got a couple of 'bad' filters to start off with, or if the lower viscosity of the synthetic (Royal Purple 41) passed thru the element with less resistance (probably the latter).  in any event, no further problems.

Subject: [racing] Re: full flow oil filter, 6/15/00

From: "Fleming, Dick" rfleming@lxpk.veridian.com 

I got a System 1 oil filter at a local "Speed Shop" (find one that caters to drag racers), but it has a bypass valve in the internal housing.  The Canton Mecca filter does not have a bypass valve.

