Copper Head Tube Swage Procedure 

As done on 1929 20 Hp GEN 36

This is an expanded and improved method following the excellent lead of the Flying Lady article of 1957 – 6, page 310 that was for a Bentley.  That article details both head and block tubes, which except for sizes may be similar from car to car and from the head to the block.

Tools:

1).  Tube remover and small dolly consisting of a machined rod welded to a base

2).  A simple drift that easily goes thru the tubes

3).  Large dolly consisting of a machined rod with threaded end to bolt to the base

4).  Swage taper with slide hammer and handle – machined and welded

5).  Jig of hardwood rails and base to support the head positioned from either side

Background:

Prewar cars often require acid treatment of the head and block to remove serious rust and deposits which will also clear coatings on the copper tubes that sealed leaks.  While it is a daunting task to consider, it is better to replace the tubes than to rely on deposits to maintain the separation of oil and water in the engine. 

 Process:  (it is advised to read FL page 310 in addition to this instruction)
(I have electronic copies of the early article as required)

Tool #1 removes the old tubes by forcing them thru from one side if they are rather solid or from both sides if they collapse due to electrolysis (see the old collapsed tube shown on a manifold stud).  When the tubes are out, inspect and clean the tapered holes.  Note: This tool can be longer in the ID section if the tubes are not collapsing.  If they collapse, this shorter version is less likely to bind.

This tool (#1) is also used to pre-swage the new tubes in preparation for installation (see the new tube next to the old one) – (these are made from Type “K” refrigeration thick wall pipe).  Slide a properly machined length tube over the small (ID size) of the tool and gently flare it with Tool #4 until one end is larger than the largest cross section of the hole they fit.  

Soft Hammer the tube into the head from the gasket side being careful to align the tube as it enters the hole in the far side.  Invert the head and position it on tool #3 which is bolted to the base between the Hardwood rails.  (see Tool #3 description)

Tool #2 is used if any tool gets stuck inside a tube in any process.

Tool #3 should be bolted to the base such that the head rests on the rails (gasket side down) and the Tool ID inserts in the pre-swaged end just enough to recess the tube in the head 30 thousands or less. (the amount of the lip on the tool)  The large OD of the base will maintain this recess.  Thus, the tube is not allowed to be forced out of it’s hole while swaging the opposite side.

Tool #4 is a 20 to 1 taper to match the head holes.  It is three sided to gently enlarge the tube as you go around 360 degrees.  Use the slide hammer to force it in a bit, then reverse to tap upwards to free it.  Rotate the swage a few degrees and repeat.  Note that the tube does not move up or down, or rotate during this process.  If so, the pre-swage on the lower side is not tight enough to maintain it’s position.  Once this side is done, invert the head and position it on tool #1 inside the swage you just completed.  This way, you can finish the integrity of the pre-swaged end.  Repeat back and forth until each end is smooth around the whole 360 and the tube does not move in any way.  You will know this when gentle taps while rotating the handle do not cause any binding.  

A pressure test will check the results (it should hold about 20 lbs.)

