


Regressive Spring Assembly 

Bucket 

(divider between  

the springs) 

Upper Spring 

140 lbs 

Lower Spring 

330 lbs 

Adjustable 

Sleeve 



 

Keff = (1/K1 + 1/K2)
-1 

Spring Rate 

Because the springs are arranged in series, the effective spring rate KEFF is: 

Thus, when two springs are active rather than one, the spring rate is 

always lower than that of either spring by itself. 

Example: 

K1 = 100 lbs/in 

K2 = 200 lbs/in 

Keff = (1/100 + 1/200)-1 = 66.7 lbs/in 



 

 Regressive Spring 

•Force applied does not yet 

overcome preload on lower 

spring 

•Spring Rate is constant at 

rate of upper spring 

•Force becomes greater than 

preload on the lower spring 

•Lower spring also compresses 

and spring rate drops to 

combined rate 

•Lower Spring achieves 

it’s solid height or has a 

stop limiter and becomes 

inactive 

•Upper Spring absorbs 

energy 

•Spring Rate increases 

back to that of the upper 

spring alone 

 

Deflection 



Upper Spring Compressed 

Upper spring 

compresses 

The Lower spring does 

not compress because 

the preload on the 

lower spring has not 

been exceeded 

Upper  

Spring 

Preload: 

140 lbs 

Lower  

Spring 

Preload: 

330 lbs 



Lower Spring at Solid Height or Stop Limit 

Upper Spring Compresses Both Springs Compress Upper Spring Compresses 

Force exceeds preload 

on  lower spring 

Lower Spring  

reaches solid height 

740 lbs 840 lbs 

4.5” 5.0” 

140 lbs 240 lbs 330 lbs 400 lbs 460 lbs 520 lbs 580 lbs 640 lbs 720 lbs 

0” .5” .95” 1.5” 2.0” 2.5” 3.0” 3.5” 4.0” 

140 

330 

Preload 

Approx. 

Deflection 



Bucket Release 

Upper Spring Both Springs &  

Bucket Release 

Both Springs Lower Spring 

Stacked Out 




