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Background:

Popular Williams pinball machines from the late 1970s and much of the 1980s use metal “flipper return frames” to guide the pinball from the inlanes back to the flippers.  Figure 1 shows a typical right return frame, A-8108-R, in good condition on a Firepower machine.
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Figure 1: Right Flipper Return Frame, In Good Condition (Firepower, 1980)

Cliffy’s Pinball Innovations offers very high quality replacement frames that are virtually impossible to distinguish from the original parts, see the review from mid-2011 for all the details.  These reproduction frames can play a big role in returning the machine to factory-original condition.
However, while producing that review a strange little anomaly in the original parts (and, consequently, in the reproductions) was discovered by the author and verified by Cliff Rinear, the man behind Cliffy’s Pinball Innovations.

Basically, you would expect the left and right flipper return frames to have the same dimensions, excluding the “tail” on the left frame of course.  But we found that the right frame was actually narrower, slighty, than the left frame.  The right frame is 24mm wide, or about 15/16”.  The left frame is 25.4mm wide, exactly 1”.  Compare widths as noted in Figures 2 and 3.
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Figure 2:  Dimensions of Original Right Frame, A-8108-R, on Firepower and Other Machines.
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Figure 3:  Dimensions of Original Left Frame, B-8239, on Firepower and Other Mahcines.

The sharp-eyed reader will also notice another minor difference: the curved end of the frame (the part adjacent to the base of the flipper) is shorter and “blunter” on the right frame.
These two differences in the right frame, the smaller width and more blunted end, have a tendency to cause an unwanted side effect: “ball hop”.  When the pinball is rolling along the return frame it should smoothly cross the small gap between the end of the frame and the flipper.  But if the gap is too big or the return frame is not aligned with the flipper, then the ball takes a small hop, or bounce, instead of rolling smoothly.
To the casual pinball player, ball hop is no big deal...probably not even noticed.  To the pinball aficionado, ball hop is a nuisance that causes inaccurate shots and disrupts the flow of the game.
The Solution:

Cliffy offers an improved right return frame which matches the width and “hip joint” dimensions of the left frame.  See Figure 4.
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Figure 4:  Dimensions of Cliffy’s Improved Right Return Frame, replacing the factory original A-8108-R on Firepower and tons of other games.

Once installed, the new return frame eliminates ball hop.
Williams produced two different versions of the return frames, with the difference being the diameter of screw holes on top.  Some are 0.18” in diameter, the ones with the metal bell-shaped stand-off or spacer; while others which use snap-in plastic standoffs are 0.22”.   Cliff’s reproductions are 0.20”, a reasonable compromise.  The rest of this review focuses on the style which features the metal bell-shaped standoffs.

Note:

By the time you are reading this Cliffy may have other replacement part numbers, so check with him!  Several different frames with different part numbers are actually very close in terms of their dimensions.  So accurate dimensions (at least as accurately as I could measure them) are listed in the various figures to give you idea if the parts can work in your machine, maybe after some light filing or grinding, even if the part numbers don’t agree.

Also note that the bell shaped stand-offs on the original frames are not included on the reproductions.  Thus it will be necessary to carefully remove the stand-offs from your originals and reuse them on the reproductions.  Figure 5 shows the top of a factory-original right return frame, note the peened over tops of the standoffs.  (This particular frame is in need of replacement due to “mushrooming” on the leading edge, which is another cause of ball hop.)
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Figure 5:  Peened Top of Metal Bell Shaped Stand-offs.

Assuming you have the metal press-fit standoffs as shown, then use an ordinary flat file (Figure 6) to carefully file away the tops of the bell-shaped standoffs.  Two other options: A) Use a grinder instead of a file, but keep in mind that with a grinder you can make a mistake in two seconds whereas with a flat file it takes several minutes of dedicated effort to make the same mistake.  B) Use drill press with a 1/4" drill bit (or a chamfer bit) bit and carefully mill the top off.

In any case don’t worry unduly about preserving the original frame, just take care not to damage the standoffs.
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Figure 6:  Ordinary Flat File
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Figure 7:  Detail of Bell Shaped Stand-off Top After Filing

Using just your fingertips pull the stand-off out of the frame, then file away the burrs, if any.

[image: image8.jpg]



Figure 8:  Burrs – Before and After Filing

From Figure 5 it is apparent the standoff was attached to original return frame by means of a flared head (during manufacture the top of the standoff head, which protruded slightly above the frame, was rolled outwards and pressed down).  Since the head has now been filed or milled off, there is no convenient way to permanently attach the stand-offs to the reproduction frame.  Fortunately that isn’t necessary since the screws securing the assembly to the playfield will hold everything together perfectly; the stand-offs will function just fine even though they are not permanently attached to the new metal.

Conclusion:

Pros
· The improved right return frame dimensions are a perfect match of the left frame.

· Eliminates (or at least reduces as much as possible) ball hop on the right frame.

· Restore original look while providing intended game play to your machine.

· Easy installation.

Cons
· Some work required to move original metal stand-offs from old pieces to the new frames
Other Comments
· Cliffy does make the A-8108 left and right frames in OEM dimensions as well as the improved version shown here. These are for those who prefer their game be as close to factory original as possible, warts and all ( See Figure 9 below
Final Photos
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Figure 9:  OEM style (not Improved) Return Frame
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Figure 10:  New Improved Reproduction Frame
The difference between Figures 9 and 10 is subtle.  The new frame, in Figure 10, is slightly wider and it comes closer to the flipper, thus reducing the gap and effectively eliminating ball hop.
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Figure 11:  Ready to Play
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Additional Info From Jim at rec.games.pinball (thanks Jim!)
Per the WMS black parts catalog, covering Hot Tip to Barracora:
· A-8108-R - Blackout, Firepower, Black Knight, Jungle Lord, Pharaoh, Solar Fire 

· A-8108-L - Blackout, Black Knight, Jungle Lord, Pharaoh, Solar Fire 

· B-8239 - games: Firepower only (from this era of catalog)

For the record, Gorgar uses A-8151-L and A-8151-R, which look close to 

the A-8108's, except possibly longer. Fire! uses these too, except 

probably with plastic mounts instead of metal "bugles". 

Per the "Big Blue" parts catalog (covering Space Shuttle to Millionaire w/ 

supplements for F-14 to Taxi) 

· A-8108-L - Grand Lizard, Sorcerer, Pin-Bot, Millionaire 

· A-8108-R - Space Shuttle, Grand Lizard, Sorcerer, Pin-Bot, Millionaire, High Speed, Road Kings 

· B-8239 - High Speed only (this version is the same part number as earlier versions, except showing 3 small screw holes on tail) 

· B-8239-1 (left) - F-14 w/ flasher hole added 

· A-8108-R-1 (right) - F-14  w/ flasher hole added 

· A-11125 (left) - Road Kings (similar to B-8239 except short inlane tail) 

· B-10569 (left) - Space Shuttle (looks similar to B-8239, except no "dip down" on backside of far left screw mount - rounded instead)

Anything after Millionaire and up to Swords of Fury, WMS used the same numbers, but added lamp holes wherever they chose. Cliffy is also adding lamp holes now. Check his website for new additions to the line-up.  Cliffy is also now making the frames in #4 brushed finish which more closely matches the oem finish. Some mill finish available for those who prefer to polish them.
Cliffy’s site always here http://www.passionforpinball.com
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