
























































































































APPENDIX II 

REQUIREMENTS FOR EXPERIMENTAL METAL SPARS FOR 
PURSUIT AND OBSERVATION L"ADINGS 

SECTION I. Dimensions and · Loading--General re
quirements.-The required dimensions . and loads are 
given in the figure and iable below for both the pursuit 
and observation loadings. 
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In designing the spar the end and side load pins are 
to be located at the neutral axis of the section, and no 
inij;ial camber is ·to be given the spar. 

The spar will be braced laterally at midspan only; 
that is, laterally unsupported length equals inches. 

The spar shall be so designed as to sustain a 50 per 
cent reversal of the side load, no axial load being 
present in this condition. 

In obtaining the weight of the spar for computing 
the strength-weight ratio, 6 inches will be cut from 
each end, making the basic length L-12 inches. The 
fittings for the side load attachments, exclusive of the 

bolts, will be included in the spar weights. 
SEc. II. Requirements as to tests on minor parts and 

properties of sections.- ln order to make a comparison 
of the various types of spars tested, from the stand
point of their computed and allowable strengths, it 
is necessary to have data as to the strength properties 

of the materials entering into the construction of the 
spar. These data must be obtained from tests on minor 
parts taken from the spar itself or from sections taken 
from the identical material from which the various 
parts of the spar are made. Because of the variety 
of shapes and sections used, it is impossible to specify 
any set of tests to cover all types of spar, but the 
following list gives an outline of the test data desired 
with each test spar. Where the test requirements will 
obviously not apply, or where other data appear more 
desirable, the contractor shall consult the division as 
to the exact interpretation of the requirements to be 
applied to his spar. 

DATA REQUIRED 

1. Modulus of elasticity in tension of the material 
in the compressio.n chord, the tension chord, and the 
web of the spar. 

2. Proportional limit or yield point, if possible both, 
of the material in the compression chord, the tension 
chord, and the web as obtained from tests in tension 
and compression, the compression test to be made on a 
member having flat ends and a length equal to at least 
four times its least diameter. 

3. Ultimate strength in compression of a section of 
the spar with fl.at ends, and a length equal to twice the 
depth of the spar, unless some feature of the design 
makes it desira):>le to increase or decrease this length. 
When it is impossible to make the compression tests 
called for in paragraph 3 on the chord or web members 
as, for instance, in a box section where all elementary 
members are flat sheets, this test on a section of the 
built-up spar may be substituted for those compression 
tests. The specimen subjected to this test shall be 
furnished to the division with the spar on order and the 
other accompanying data. The following data will 
also be required as to the properties of the section 
and the computations substantiating them must be 
submitted to the division. These data shall be 
checked against the actual measurements of the spars 
furnished . 

1. Moment of inertia of the whole section about its 
major and minor axes and the moments of inertia of 
each constituent part taken about the axes passing 
through the centroid of each such part and parallel 
to the major and minor axes of the whole section. 

2. Location of the major and minor axes of all unsym
metrical or complex sections incorporated in the spar. 
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3. Areas of the whole section and of each constituent 
part. 

SEC. III. Sequence of designing and testing.-In 
subrp~tting bids foi; a spar of a new type of construc
tion, the designer need furnish only a sketch showing 
the essential features of the type of construction 
proposed. 

In submitting bids for a modification of a type of 
construction previously tested the designer shall fur
nish a dimensioned drawing showing the cross sections 
of all the main members of the spar and computations. 
to show that the revised design will show a higher 
strength-weight ratio or a greater degree of stiffness 
than the similar spars previously tested. 

Whenever two spars of the same type are ordered at 
the same time the construction of the second shall not 
be commenced until the designer has received a report 
of the results of the test of the first. 

Care must be taken by the designer to provide end 
fittings that will not fail in the tests. If any failures 
or permanent deformations, such as elongated bolt 
holes, are noticed in the 6-inch portions that are cut 
off before weighing, the spar will be returned to the 
designer for rebuilding at his expense. (Several types 
of spar have been furnished with weak end fittings that 
failed and prevented the real merits of the spars in 
question from being determined hy the tests. This 

was absoliitely unnecessary, as the use of extra heavy 
construction in the end fittings is not reflected in the 
weight recorded for the spar. In fact, it was in order 
to prevent having such failures and to encourage the 
use of extra strong end fittings that 6 inches are cut 
off of each eni;I before•weighing.) 

SEc. IV. Preliminary bending tests .-When the pur
chase order or contract calls for preliminary bending 
tests the contractor shall make bending tests to de
struction on two sections of the spar, one of such length 
that failure will occur in a chord member and the 
other of such length that failure will occur in the web. 

These tests shall be made on sections of spar of the 
same material and cross se'ction as the spar to be sub
mitted to the division, and in the following manner: 
The sections shall be tested as simple .beams with two 
symmetrically located bending loads, each 0.1 L fron;i 
the center of the span, where L is the span. The 
bending loads shall be applied through fittings identical 
to the side load fittings used in the spar submitted to 
the division. The end fittings shall be sufficiently 
rigid to prevent their permanent deformation in the 
tests. The spars shall be given sufficient laterai sup
port .to prevent failure by lateral buckling of the com
pression chord. The specimens used for these tests 
and complete test logs shall be furnished to the 
division. 
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