TRAMMING A RONG FU
MILL/DRILL



Point of View
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A As | encountered problems, had to engage in :

series of supporting minor projects to achieve
the main goal.

A Presentation contains many details that | find
Interesting.

A Hope they interest everyone.



TheRongFu Mill/Drill

A 1.5 horsepower motor.

A Multiple speeds via compound belt
drive.

A Head swings side to side and moves
up and down on smooth vertical
column.

A Work table has T slots and moves
forward-backward, lefiright on
dovetail ways.

A Spindle will hold collet or drill chuck.

A 0.5 inches practical limit of cutting
tools.

A 0.050 inches practical limit for depth
of cut.




HISTORY AND CONTEXT

Aought mill at Wholesale Tool 30 years ago.

ACost: $1,300

AAt the time was the lowest quality and cheapest available.

AOnly recently have begun attempting precision work.
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meant.



Whytramm?

precision metal cutting and drilling.

A Want to hold tolerance of 0.001 inches or
less.

A Often surfaces on a workpiece must be
perpendicular to each other.

Set spindle of mill exactly
perpendicular to the work table.



About the Mill/Drill

A Mill/Drill base and
column appeared to be
one piece.

A Loosening four bolts at
base of column revealed
that base and column are
separate.

A Contact between column
and base had been
puttied and painted over.

A Here the column has
been broken loose and is
standing above the base.




How To Tramm

A Example tramm
procedure
avallable on
Internet.




Tramming with a dial indicator

A Made an adaptor to fit
Indicator into ¥2 inch
collet.




Tramming with a dial indicator

A Leveled the work table with a
machinists level and shims under the
feet of the mill.

A Freed the belt drive on the spindle.

A Spindle could freely rotate to any
position.

A Fixed dial indicator in spindle.

A Measured distance from the dial

Indicator to the work table in left
right (X) and fronback (Y) directions.

1
L
@
N
(2]
it
=)
N
(3
(=]
&N
(=)




o o To  Io I»

Shimming the mill

First tried standard steel shims. No
success.

Tried multiple alternatives over period
of one man month. No success.

Tried torque wrench. Sequenced and
Incrementaltorquing. No success.

Best result was both Y distances and +X
were equal.-X was not equal.

Conclusions:
I 1)Work table is not flat

(error 0.002¢ 0.004).

I 2) Column is probably not straigk{error
0.002).

I 3) Need new approach to tramming.




Made a mandrel

A Made a % mild steel
mandrel with my lathe.

A Turning necessary to
remove runout.

A Polished mandrel with
silicon carbide abrasive
paper backed by foam
sanding block.

A Lathe ran at 2000 RPM
while polishing.

A Silicon Carbide Abrasives:
150, 220, 400, 600 grit.




Approximate Tramming

A Mounted vise on mill and
squared it.

A Clamped machinists square in
vise.

A Mounted mandrel irsplindle

A Tried to shim so that mandrel
was as close as possible to
parallel with the square.

A Results unsatisfactory.



An alternative to shimming

4
e i

A Cut four pieces of 5/8 -all
thread rod 5 inches long each. s

A Cleaned up threads with a die.

A Screwed rods into base of mill
and locked them into place
with a jam nut.

A Screwed second nut onto eac
rod.

A Set column on top of second
nut.

A Screwed third nut on top of
column.



To To

Yet another attempt to tramm

Set a light behind the mandrel
and square to illuminate the gap
between mandrel and square.

Adjusted jam nuts to minimize
and equalize light showing
through gap.

Checked gap with feeler gage.

Smallest gage (0.0015) would not
slide between mandrel and
aljdzt NEX Ay 020K
directions.

Out of tramm by less than 0.0015
Inches over distance of four
AYOKSAX F2N KA &
and mill head.




Realities of jam nuts

A Preliminary X and Y positions
achieved by adjusting pairs of jam
nuts (leftright) (front-rear).

A Fine adjustments made at just one
of the four corners at a time.

A Tightening top nut will shift tramm
even when lower nut not changed.

A Final torque achieved by creeping
top and bottom nuts towards each
other.




Retest Tramm

A After using the mill and
moving the head, decided to
retest the Tramm.

A Tramm found to be in error in |
both X and Y dimensions.

A Purchased HSS tool steel rod (. |
In multiple sizes. |

A Used % inch rod to feramm | I
mill.

A No light showed between
square and HSS rod.




Future Things To Try

A Spindle square available
on Internet for circa $100.

A 5/8 threaded rods for jam
nuts were almost too
AaK2NI Fa p A
rods would be better.

A 5/8 rods have to be
threaded at 11 TPI (NC)
match mill base but,
upper part could be
threaded at 18 TPI (NF) tc
give finer control.




Tramming Reconsidered

A Every time the head is moved up or down to
switch between collet and drill chuck, the tramm
of the mill is in question.

A What matters is the orientation of the spindle to
the workpiece.
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tramming the workpiece will work just as well.



Adjustable Parallel Drawing
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Adjustable Parallels

A Parallel sets in made in 1/8 pummmm
Inch increments. i

A Sizes range from 0.5 to
1.625 (shown).

A Made from ¥ inch precision
ground low carbon steel
(1018).

A Adjustable parallels involve
a vertical set screw In either
end.

A Y inch by 82 set screws.

A Either end of parallel can
be raised or lowered.




Setup with adjustable parallel

A Insert adjustable
parallel in jaw vise.

A Clamp dial indicator in
spindle.

A Fine adjust spindle to
make dial indicator read
Zero.



