(NO Model.) | | 3 Sheets—Sheet 1.

G. H. PEGRAM.
. TRUSS FOR BRIDGES. o
 No. 814,261,  Patented Mar. 24, 1885.

: ' * ‘ _ . iaintahalnlady”
'_ “ ‘ N




QNd.Model;’) - | o 3 Sheets—Sheet 2. .
' T @, H. PEGRAM. R
TRUSS FOR BRIDGES. I
. Patented Mar. 24, 1885.

'.N_o.'l_ 314,261,




(NO Model.) R o 3 Sheets—Sheet 3.
o ¢. H. PEGRAM. =

- - TRUSS FOR BRIDGES. S
No. 314,261, . Patented Mar. 24, 1885

wall or abutment.

n. PETERS. Phato-Lithographer, Washington, D. C.




I0

15

20

25

20

| that scienti

;j 40

50

- ﬁeatlon

and the posts being inclined and formmﬂ the
" dividing-line of thc panels of the upper and

as the tenSI e chord requires less panels than

‘make them as short as possible, as they are
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To all whom it TRAT COTLCETTL: -

Be 1t known that I, GEorcr H. PJ:&R-&M
of the city of VVllmmﬂton in the county Ot
New Castle and State of Dehwale have in-
vented an Improvementin Trusses fm Bridges,
Roofs, &c., of which the following is a speci-

My invention hasreference to trusses adapt-
ed for nse in the construction of bridges, roofs,
&e.; and it consists in a form of truss having
one or both of its chords carved, the length of i
panels in the respective chords bemﬂ* uueqm,]

lower chords and in details of construection,
all of which is more fully set forth in the fol,
lowing specification and shown in the acecom-
panying drawings, which form part thereof.
The saving in wewht by making trusses
deeper at the middle thf:m at the ends 1S easily
demonstrated and ﬂ‘eneral]y recognized. In
existing forms this saving in welght 1S more
than equalled by the increased cost of the
shop-work arising from having posts and
chord-sectionsof vm'}ring lengths. Intheform
proposed by meit ispossible to have all chord--
sections and all post-sections of equal length,
respectively, or approximately so. There is
alsoa saving in thenumber of parts to be made,

L

in other forms in which the panels are of the
same length, or nearly so, in both chords.
Still further advantag es arise from the fact
C prmelple are more closely ob-
served than in other forms of trusses, viz:
First. Inthe compressive chord it 18 desira-
ble to make the length between supports as
small as possible, in order to secure stiffness |
and admit of a high unit-stress being used.
In existing forms this cannot.be done without
Shortemnﬂ*the tensile chord panels, also,which
it is desirable to have long. Inthe form pro-
posed the compressive-chord panels may be

~made of lengths independent of the tensile ;
chord. * | [
Second. The posts atthe m1ddle of the truss i

having small sections, and consequently low
a,llowable unit-stresses, should be vertical to

not capable of tra DSmlttIBO‘ the shearmg strain

_]aeenb panels,

| truss, however, the increased diameter of the
| post allows of a higher unit-stress, provided

1t (the post) 18 not proportionally lengthened,
thus reducing the ratio between the aliowable

strain in the ties and that in the posts and

making it economy to have the posts assist'in

transmlttmn the shearing strain toward the

pler. DBy m&mnﬂ thepostq ofthesame lengths,
decreasing or slightly inereasing in length
from the middle or point of maximum chord
strains to the ends of the truss and increasing

' in inclination from said point to the ends, the
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greatest possible f:,dmnt'we is taken of this

prmmple
Third. The chor ds ATe MOre unlform In S@C-'

‘tion than parallel chord-trusses, and at the

ends have less waste of material, and also
thmuﬂh their 111(‘:111]%1011 relieve the web of

: Shearlnw strain.,

I‘ourth It is believed ’[h‘lt the ftppearance
of the truss is better than that of most forms
now in use, the increasing ineclination of the
posts and curvature of the chord tending to
ogive the eye a better impression of strength
and beauty, on the same principle that a sus-

pension - bridge seems more natural than a

Whipple truss, to summarize which it 1s
claimed that this trussis lignter, cheaper, and

' more ornamental than the forms now used.

~In the drawings, Figure 1 is a side eleva-

tion, and represents one form of truss embody-

ing my invention, and is especially adapted
to a deck-bridge. Fig.
another form of truss, in which the lower chord
is straight. Figs. 3 and 4 are similar views
of other forms, in which both the upper and

‘lower chords are curved and are especlally

adapted for roofs; and Iig. 5 shows an eleva-
tion of a cantiiever-truss.

A represents the compressive and B the
tensile chord. C are the posts, and D the ties.
The compressive chord A has its panels A7 A’
of shorter length than the panels B’ B* of thé
‘tensile chord B and the posts C connect the
satd chords between the juncture of two ad-
and. as the panels of one chord

are longer tha,n those of the other, the posts
will be _lm,]med converging above. or below

the truss.. Now, in the form shown in Fig, 1

the compressive or top chord is made straight
and the lower ortensilechordcurved. Given

218 a similar view of
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now the lengths of the panels and of the posts, | curved,then the construetion may be as shown

the curthure of the lower chord is found (be-
ginning at the lower end of the center post,
whose hewht 1s known) by describing an are
of a clrcle whose radius is equal to the]elwth
of the panels of the lower chord, and mter

secting this arc so found by an arc described
from the juncture of the panels A" A® of the
upper chord with aradius preferably equal to
the length of the center post, as shown in dot-
ted hnes, and connecting the sa,ld juncture with
the point of inter Sectwn and proceeding as
before, only now taking the pointin thelower
chord so found for a center in describing the
arc for the length of the next panel in said
lower chord. -In the construction under con-
sideration it is desirable to make the panels
of the upper and lower chords of such a length
relatively to their number that the points of
termination will be in a vertical line, which
points are joined by vertical end posts K,

which aresupported upon the abutmentsin the
usual manner. These auxiliary or end posts
K may be vertical, as above explained, or may
be 1neclined without regard to the rule laid
down for the posts C, one inclination being
shown in Fig. 3. While the construction in-
volving the plmclples set forth will produce
In most cases a gradual curve in one of the
chords, 1t 1s to be understood that the word
”eurved” as used in this specification and
claims includes a form in which either chord
may be composed of two straight lines meet-
ing at the center, as if, for instance, the june-
ture of the lines C and D of Fig. 2 were con-

nected with the t0p of the center post C by a

straight line.

In the form shown in FFig. 2 the process is
tne same, with the exception that, as now the
low or tensile chord is the straight one, the
points to be found will be in theupper or com-
pressive chord, and in the case shown the up-
per chord has two less panels than before, the
last or end posts C taking the place of the
end posts E of Fig. 1. The end triangular
portions (marked G) might be removed and the
ties D’ converted into posts or the dotted por-

‘tions (marked F)added. When the panels of
‘the respective

chords are equal, then lines
drawn through the points of connection of the
respective panels in both chords and extend-
ed across the compression-chords will cut a
central vertical line through said truss closer

and closer to the truss as the panels between

which said lines are drawn are removed from
said central line.

The curvature of thechord inthe above con-
structions, whether it be the compressive or
tensile, i1s dependent upon the relation be-
tween the lengths of the panels of the two
chords and posts, and consequently there is a
limitr to the length of any truss having these
lengths given.

In both of the forms referred to, one of the
chords has been straight; but in cases where
both the compressive and tensile chords are

1n I‘IDS 3 and 4. To construct this truss, the
length of the panels of the two chords and
length of post being given, we proceed as 1ol-
lows: On a center line, x o, lay off the dis-
tances b ¢, &e., of any convenientlengths.
these points as centers describe circles of the

same diameter equal to the length of the posts

C, and starting at the point 17, Wwith e " " equal
to the length of the panel in trhe upper or com-
pressive chord as a radius, deseribe a circle
cutting the circle previously drawn with f as
2l Center finding point f”. Proceed in the same
manner in ﬁndmg points d’ ¢, &e., and now,

connecting these points, we have the upper
chord. The curve of the lower or tensile chord
18 found 1n the manner given in finding chora
B of Fig.1, using the curved chord A of ¥igs.

On

7:’"&

73

3 and 4 in place of the straight chord A of 85

that figure. DBy varying the relative lengths
of these panels in the two chords and 1enﬂth
of post, various curves may be found for the
chords. The curve for either the compression
or tensile chord may be found 1n any other

‘manner, or, if desired, it may be arbitrarily

formed,and the other chord constructed there-
from.

If desired, the posts C may be shortened as

‘they approach the ends of the truss, and in

place of a single center post two posts bound-
ing a center panel may be used, and thelower
chords may have the shortest panels, for in
cases where the truss i1s inverted or hanging
or supported upon a pivot or pier in the cen-

ter or thereabout, the lower becomesthe com- .

pressive cbord, and its panels should be the
shorter in carrying out the principle of my
invention. |

The compressivechord musthavetheshorter
panels, and this rule applies in all cases, for

in either of the constructions shown in Figs.

1 and 2 or Fig. b the upper chord is the com-
pressive member;
satd constructions and use them as pivot-
trusses unsupported at theirends,orsoarrange
them that they aresupported at their middle,
or using half of one truss as a cantilever,then
thelowerchord becomes the compressive mem-
ber, and the strains are transmitted to the cen-
tral support. In theiormer case the posts will
converge above the trusses and in the latter
below the same, and in both cases the posts
have an increasing inclination, said inclina-
tion increasing from the point of maximum
chord-strains to the ends of the truss. I'rom
this 1t is seen that in trusses supported on the
ends the posts of least inclination will be at
the greatest distance from the supports or
abutments, while in trusses supported in the
middle or in cantilever spans they will be

near or over the support, as shown in Fig. b

I do not limit myself to any particular ar-
rangement of tie-rods, as various systems may
be used with this construction of upper and
lower chords and posts; neither do I confine

) myself to the use of panels of auniform length

but if we invert either of
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in each chord, as they may be mfide of differ- | chords curved but not parallel, in which the
~ent lengths Wlthout altering the prineiple in-

volved.

It is also ev 1dent that the end panels of the
lower or upper chord may be of any desired
length and independent of the length of the
other or intermediate panels to snit the method
of support at the abutments. It is, however,

- necessary to the construction of my 11111)10?6(1

O,

£S5

20

25

truss that either one or both chords be curved
but not parallel, and in which the respective
panels 1n the upper and lower chords are of
different lengths, excepting in the case of the
end panels, as stated above. |

It 1s sometimes advisable to construct one:

portion of a trusson one principle and another
portion on another principle; hence my in-

vention comprehends a truss in which any
portion of same is constructed under the here-

inbefore-described prineciple.

Having now described my invention, what I
claim as new, and desue to secure by Leltels
Patent, 18—

1. A bridge or roof truss or any portion

thereof having one or both chords curved but

not parallel, in which the panels of the com-
pressive chord are of equal lengths measured

on the chord-line, and in which the panels of

~ the tensile chord are of equal lengths and
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longer than the panels of the compressive
chord, and 1n which lines drawn through the
pomts of connection of the respective p‘mels
in both chords and extended across the com-
pression-chord will cut a central vertical line
through said truss closer and closer to the truss
as the panels between which said lines are
drawn are removed from said central line, sub-
stantially as and for the purpose specified.

2. A bridge or roof truss or any portion
thereof hamnﬂ* one or both chords curved but
not parallel, in which the panels of the com-
pressive chord are of equal lengths measured
on the chord-line, and in which the panels of
the tensile chord are of equal lengths, except
the end panels of either or both chords, which
may be of greater or less length than the in-
termediate panels, the said intermediate pan-
els of the tensile chord being longer than the
Intermediate panels of the compressive chord,
substantially as and for the purpose specified.

3. A bridge or roof truss or any portion
thereof having one or both chords curved but
not parallel, in which the panels of the com-
pressive chord are of equal lengths measured
on the chord-line, and in whlch the panels of
the tensile chord are of equal lengths and
longer than the panels of the top chord, and
in which the posts are substantially of eqml
lengths, substantially as and for the purpose
specified.

- 4. A bridge or roof truss havuw one or both

panels of the compressive chord are of equal
lengths measured on the chord-line, and in
which the panels of the tensile chord are of 65
equal lengths and longer than the panels of
the compressive chf}rd and in which the posts
are substantially of equal lengths, and in-
crease 1n inclination from the pomt of oreat-

est chord-strains to the end or ends of the 70
truss, substantially as and for the purpose
specified.

5. A bridge or roof truss or any portion
thereof having one or both chords curved but
not parallel, in which the respective panels of 75
the top and bottom chords are of different
lengths, and the respective points of connec-
tion of adjaceut panels 1in said chords being
connected by posts of substantially equal
length, substantially as and for the purpose
SPeclﬁed

6. A bridge or roof truss or any portion
thereof havmﬂ one or both chords curved but
not parallel, in which the respective panels of
the top and bottom chords are of different 8g5 .
lengths, and the respective points of connec-

30

_tlon of qdjaceut panels 1in said chords being

connected by .posts which have a gladually
increasing obliquity, in which lines drawn
through S&Id posts longitudinally and extend- go
ed across the compressive chord will cut a
vertical line through the center of thetruss at

points closer and closer to said truss as the

posts are removed from said center line, sub-
stantially as and for the purpose specified.

7. A Dbridge or roof truss or any portion
thereof provided with posts which incline to-
ward the center line of the truss, and in which
lines drawn through said posts in the direction
of their length and across the compressive 1co
chord cut said center line closer and closer to
the truss as said posts are removed from said
center line, substantially as and for the pur-
pose Specmed

8. A bridge orroof tr uss having one or both
chmda cuwed but not parallel, in which the

95
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 panels of the compressive chord are of equal
lengths measured on the chord-line, and in

ﬂhl(}h the panels of the tensile chord are of
equal lengths and longer than the panels of 110
the compressive chord, and in which the posts
are inclined, the said 111(,11nab10u Increasing in
regular or'del from the pointof greatest chord-
stl ain to the end or ends of the truss, sub-
stantially as and for the purpose specified.

In testimony of which invention I hereunto
Set my hand.

115

‘GEO. H. PEGRAM.

- Witnesses: -
R. M. HUNTER, |
FRANCIS S. BROWN.
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