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Lifting Fixture for Quiet Black Body Spool Piece and Window
Carl Lindenmeyer 3-30-09

Consists of a structure attached to the spool piece flanges, fitted with one lifting eye that is adjustable to position it over the center of gravity.   See picture at end of document.   

Approximate total weight of spool piece and flanges: 200 Lb.

Lifting Eye:

Working load of lifting eye:  1,400 Lb. , safety factor: 7:1

Screw attachment at window end:  

two screws, 3/8-16.

ONE screw, grade 2 steel, shear strength= .75 x tensile strength= .75 x 60 KPSI= 45KPSI. 

Shear area= .0775 Sq. In.  

Max Load = .0775 Sq. In x 45 KPSI = 34,875 Lb.

Stress = 200 Lb. / .0775 Sq. In. = 2,581 PSI. 

Assuming entire weight onto one screw, safety factor is 45 KPSI/2.581 KPSI = 17.4 : 1

Pin attachment at blank flange:  

two ½” diameter dowel pins.

One dowel pin, with section modulus Z=.00299 in3, extends 3/8” to reach flange.

Stress = WxL / Z = 200 lbs x .375” / .00299 in3 = 25,084 PSI

Material: 4140 steel, 131 KPSI yield.

Assuming entire weight onto one pin,  safety factor is 131 KPSI/25KPSI = 5.2 : 1

Steel Angles:

The distance between flanges is spanned by two steel angles, 1 ½ x 1 ½ x ¼, welded to ½ thick steel plates. The weld area at each end is at least .88 Sq. In. At a 200 Lb. load this is equivalent to 227 Psi. stress
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