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is considered to be uniformly distributed over an area equal to
the thickness of the plate multiplied by the diameter of the rivet.
Under this assumption the crushing stress due to the force C is

5245 ) .
23 % .187 X .375 3252 1bs. per sq. in. compression,

since there are twenty-three rivets having a diameter of .375 in.,
and the thickness of the cradle wall is .187 in.

The force C also tends to rotate the pintle about the line ‘eut
from the surface of contact with the cradle by a plane perpen-
dicular to the axis of the cradle passing through the center of the
pintle. This tendency to rotation is mainly resisted by the
compression between the contact surfaces of the cradle and pintle
in front of the central plane, and by the stress in the rivets behind
that plane. The manner of distribution of the stress in these
rivets is not unlike that of the tensile stress on one side of the
neutral axis of a section of a beam subjected to a bending force.
The greatest stress will occur in the rivets at the rear of the pintle
and will be mainly a tensile stress. It can be obtained approxi-
mately with the error on the safe side in the following manner:
Assume that the tendency of the pintle to rotate under the action
of the force C is resisted entirely by the pressure along the line of
contact at the front edge of the pintle and by the tension in the
five rear rivets marked 7' in Fig. 54. Assume also that the mean
distance of the five rivets from the front edge of the pintle is 9 ins.
From Fig. 54 the lever arm of C with respect to the line of contact
at this edge is .846 in. Now since the pintle is in equilibrium,
the moments of the forces about the line of contact at the front
edge must be zero and, calling T' the force which the five rivets
oppose to the rotation of the pintle, we have

T %X 9 = 5245 x .846
or T = 493 Ibs.

and the tensile stress in each of the five rivets is

493 .
5 11045 = 893 lbs. per sq. in.

Stresses Caused by the Force D /2. — The force D /2 = 1156
lbs. acts downward on the lower lip of each wing of the pintle
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as shown in Fig. 54. These lips may be considered as cantilevers
.562 in. long, approximately 3 ins. wide, and .372 in. deep with
the forces uniformly distributed over them. The area of the
dangerous section GG shown in Fig. 54 is 1.116 sq. ins. and its
moment of inertia with respect to its neutral axis is .01287 in.t
The bending moment at this section is, from equation (19),

1156 _ (.562) :
=7 X o = 824.8in. Ibs.

and the maximum bending stress is
Sy = 824.8 x .186,.01287 = 4695 lbs. per sq. in.

The shearing stress in the section is
1156 /1.116 = 1036 lbs. per sq. in.

The bracket connecting the wing to the rest of the pintle, see
Fig. b4, acts as a triangular frame supporting the force D 2.
The upper arm of the bracket makes an angle of 45° with the
lower arm, and the force is perpendicular to the lower arm. The

" total stress il the upper arm is, therefore, one of tension equal to

3D /cos 45° = 1635 Ibs.

The greatest stress per unit of area in the upper arm occurs at
the smallest section thereof which is .25 in. thick and 3 in. wide.

This stress is
1635
26 X 3

The total stress in the lower arm is one of compression equal to
D2 = 1156 lbs. The area of cross-section of the lower arm

being

= 2180 lbs. per sq. in.

256 X 3 = .75sq. in.

the stress per unit of area is
1156 /.75 = 1541 lbs. per sq. in.

The total tensile stress of 1635 lbs. in the upper arm of the
bracket puts a tensile stress in @ number of the rivets fastening
the pintle to the main body of the cradle. This stress is mainly
confined to the four rivets near the junction of the upper arm with
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the body of the pintle and, assuming it to be entir;.-iy S0 confined
and uniformly distributed over the four rivets, its intensity is

1635
4 x 11045

Maximum Resultant Stress in the Rivets. — To obtain the
maximum resultant stress in the rivets the simple stresses occur-
ring in them should be combined in accordance with the methods
already explained, but on account of the low intensities of the
simple stresses this is unnecessary.

= 8701 lbs. per sq. in.

STRESSES IN SECTION 3-3 OF THE TRAIL.

80. Forces Causing Stress in the Section. — Area and Moment
of Inertia of the Section. — This section is indicated in Fig. 18
and shown in Fig. 55. It is taken through the elevating screw

Area of Half Section = 2.030 sq. ins.
I, of Half Section = 14.431 ins.*

I, of Half Section =.643 in.*

I, of Half Section = 15.074 ins.#

Section 3-3.
Fig. 55.

bearings and, as the force I = 4387 Ibs. is contained in its plane,
it is the dangerous section of the trail. The stresses in it are
greatest when recoil is about to end and they will be determined
under that condition.

The stresses in the section, see Figs. 18 and 55, are compression
and bending due to the force S = 3938 lbs., bending and shear





