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INTRODUCTION,

The use of Graphical Analysis for the solution of problems in
construction has become of late years very wide-spread, and
recent discoveries in this line have extended its application in
many new directions. The representation to the eve, in one
diagram, of the forces which exist in the several parts of a frame,
possesses many advamtages over their determination by calenla-
tion. The accuracy of the figure is readily tested by numerous
checks. Any designer whoe faitly tdes the method will be
pleased with the simplicity and directness of the analysis, even
for frames of apparently complex forms. Those persons whe
prefer arithmetical computation will find a diagram a useful test
‘of the accuracy of their results. Being founded on principles
absolutely correct, these diagrams give results depending for
their accuracy on the exactness with which the lines have been
drawn, and on the scale by which they are to be mcasored.
With ordingry care the different forces may be obtained much
more accurately than the several parts of the frame can be pro-
portioned. '

It is advisable to draw the figure of the frame to quite a large
scale, as all the other lines are drawn parallel to those of the
frame. Ifit is objected by any that a slight deviation from the
exact directions will materially change the lengths of some of
the lines, and therefore give erronecus results, it may be sug-
pested that just so much change in the form of the frame will
produce this change in the forces; one is therefore warned
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where due allowance for such deformation should be made by
the proper distribution of material. The comparison of different
types of truss for the same locality can be made with ease, and
the changes produced in all of the forces in any frame by a mod-
ification of a few of its pieces can be readily shown. By apply-
ing each new principle to a new form of truss, quite 2 varjety of
patterns have been treated without an undue multiplication of
figures.

No instruments but those which are at the hand of every
draughtsman are needed io apply this method. No daim is
made for originality, unless it be in the arrangement of the sub-
jects and some minor detzils. The graphical determination of
bending moments, etc., is added, to make the analysis of the
forces complete, and finally some wseful data and formulz are
given.

These pages first appeared as a series of articles in “ Engi-
neering News," and that fact will account for the arrangement
of subjects and method of reférence,



CHAPTER 1,

GENERAL PRINCIPLES.

It is proposed in this series of articles, to explain and illustrate a
methed for finding the stresses in all the pieces of a roof or other
truss, under the action of a steady load, and to show how the wind
or any chlique force alters the amount of the stresses arising from
the weight. The diagrams, as here developed, are credited in Eng-
land te Prof. Clerk-Maxwell, and the method is known hy his
name. LDBut little previous knowledge of Mechanics will be required
of the reader to understand the explanations, and we shall endeavor
to make all points clear as we proceed.

Taking it for granted that, if two forces, acting al a common
point, are represented by the two ndjocent sides of 3 parallelogram
ca and ca, Fig. 2, their resultant will be equal to the diagonal ¢ of
the figure, drawn from the same peint,—a force equal to this re.
sultant, and in the opposite direction, will balance the first two fore-
es, Thence, considering one half of the parallellogram, we have
the well-known proposition that, if three forces act at a single point
and are balanced, and a triangle be drawn with sides parallel to the
three forces, these sides will be proportional in length, by a definite
scale, to these forces. The forces will also be found to act in order
round the triangle. If the magnitude of one force s known, the
other two can be thus readily determined.

For example:— Let a known weight be suspended from the
points 1 and 2, {Fig. 1,) by the chords 1-3, 3-2, and 3-4. Draw ¢
to a convenient scale, vertically, to represent the weight, by so
many pounds to the inch,  This line will, of course, be parallel to,
and will equal the tension on 3-4. Draw ce, parallel to 1-3, and 42
parallel to 3-2. Then will the triangle cda represent the forces



