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88 in-lb nominal torque
2" lever arm
spring force nominal = 88/2 = 44 lb ± 10 lb = 34 -> 54 lb
spring range = ± 1.414 in = 2.828 inch
Kδ = 34
K(δ + 2.828) = 54
from which
K = 7.1 lb/in
and
δ initial = 4.81"

closest spring which is softer is Associated E1000-115-8000
preload is 4.9 lb
rate is 6.7 lb/in
max load is 54.3 lb
closed length is 8" from extreme insides of loops
OD is 1.000, wire d is .115, so loop ID is .770
nominal delta for 44 lb = (44-4.9)/6.7 = 5.836"
F at 1.414" more is 44+1.414*6.7 = 53.47 lb
F at 1.414" less is 44-1.414*6.7 = 34.53 lb
good enough!

The constancy of the force could be improved by running
aircraft cable over a specially-shaped drum.  I don't think
that's worth the trouble and it likely wouldn't be correct 
at all spring settings.
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Threads are class 2.
Chamfer ends of all screw threads 30°.
Cut 1.5 pitch thr'd relief with round
nose tool on machine cut threads.
Break edges .016 max on mach'd work.
Remove burrs, weld spatter, scale.
Reference: ANSI Y14.5
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Making lever arm centerline go through 
pivot and perpendicular to spring CL
automatically compensates for
different 
torques required.  Of course, spring's 
stationary pivot has to be  far away so 
angle between spring and arm changes 
correctly.
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actual delta
from layout is 1.376
1.376 * 6.7 = 9.2 lb
which is better yet

nominal
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This could use a little work.
The spring's about to slip off.

75.0°

Probably too close
to slipping off.

12.490

The center of the spring loop should be over the pivot

Possible hook for extension spring for Gen I mods.  This hook would be over the
pivot.  It's way too expensive so think of something cheaper.   The main idea is to
have a .500 R for the spring loop to bear against; the chord doesn't need to be more
than .375.  Then the loop won't wear through.  Brass would be a good material.  The
idea is to prevent failure through one of the common modes (the other being
snapping where the loop joins the body of the spring).

start with 3/4 round brass
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