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j . man 'moss AND 'rim LIKE 

l'Everett S. Lank, Green `Acres, Md., assignor to 
Timber Engineeringr Company,- Washington, > 
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(Cl. 2li-0.5) 4 Gallus. 

This invention relates to timber trusses and the 
like, such as roof trusses, floor trusses, bridge 
trusses, crane runway supports, conveyor-sup 
porting structure, and similar structures designed 
to support either live or dead loads. 4 Throughout 
_this specification and in >the claims all such 
structures will, for convenience, be referred to as 
“trusses,” it being understood that‘the term is 
intended to be generic to all structures of the 
general types mentioned above. 
With few exceptions, wood trusses are conven 

tionally made as “ñve member” trusses. A “ñve 
member” truss is a truss in which double mem- _ 
bers are provided for each of the chords, a sin 
gle member is provided for certain of the web 
members, and double members are provided to 
make up the remaining web members. The p0 

able because of the stresses which the short splice 
plates are required to carry. because of the rel 

» atively large amount of inelastic slip which such 
a splice permits and because of the large number 
of b‘olts and split ring connectors which are re. 
quired to make the splice. A further disadvan 
tage of the conventional butt splice is that when 
the chord members are so spliced the distance 

. between the chord members is constant ‘along the 
.10 length of the truss and it is, therefore, necessary 

to use web members of suñicient total thickness to 
fill the space between the chord members, even 

' though in portions of the truss web members of 

15 

sitions occupied by these ilve members in the ‘ 
truss are conveniently designated by numbering 
the positions consecutively across the _width of 

there are, tlve positions, the extreme outside 
members will occupy the positions designated by 
the numerals I and 5, the central member will ' 
occupy the position designated by the numeral l, 
and the two members next adjacent the central ’ 
member on the two sides thereof will occupy the 
positions designated by the numerals 2 and 4. 
lThis convenient scheme of designating the po 
sitions of the members is used in this specili 
cation and in the claims. 
As above indicated, in a tivev member truss 

20 
>the truss from one side to the other.r` Since l 
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each chord is made up of two chord members. - 
It has long been conventional in the building of 
wood trusses to provide splices in these chord> 

The positions or locations of these î members. 
splices have been dictated by the lengths of lum» 
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lesser dimensions would be entirely adequate to 
carry the stresses involved.  

I have found that the above enumerated dis- « 
advantages of the use of conventional butt splices . 
in trusses can be eliminated and that several im 
portant‘ advantages can be obtained by varying 
lthe relative positions of the chord members and 
the web members in the truss, the positions of 
these members in any given portion of the length 
of the truss being governed by the relative dis 
tribution of stresses among the chord members 
and the web members. The positions of the 
chord members are varied by using lapped splices 
at the adjoining ends of the wood pieces which 
make up the chord members. 'I'he use of lapped. 
splices ‘eliminates approximately one-half of the 
inelastic slipper splice which is inherently pres 
ent in butt splices. 
In all conventional trusses there are portions of 

the length of the truss in which the chords are 
subjected to relatively high stresses, while the 
webs along the same portions of the length of the 
truss.> are subjected to relatively low stresses. 

’ Along other portions of the same truss. the chords 
ber which have been available for use in the _ ' 
structure involved. These splices have conven 
tionally been butt splices, that is adjacent ends 
of the chord members have been positioned in 
abutting relationship and splice plates have been 
placed on one or both sides of 'thechord mem 

The chord members and the splice plate 
or plates have then been bolted'or otherwise se 
cured together to form the' conventional butt 

Y splice. In the past. it has been considered neces 
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sary and desirable to maintain the chord mem- ' 
bers of each chord in the same positions through-  
out the length of the truss so that the web mem 
bers could be arranged in a repeating pattern 
along the lengthof the truss. v» This requirementv 

' has probably been Aresponsible for the continued'~ 
use of the conventional butt splice.l The conven 
tional butt splice is rather ineiiicient or undesir 
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are subjected to relatively low stresses, while the ` 
webs along these >portions are subjected to rela 
>tively high stresses. Along those portions of the 
length of the truss in which the chords are sub 
jected to high stresses, itis advantageous to use ¿ 
chord members o1' greater thickness than is nec- ’ 
es'sary along those portions of the truss in which ` 
the chords are subjected to relatively low stresses. 
If the chord members which are subjected to rel 
atively high stresses are placed in the 2 and 4 p0 
sitions, their transverse dimensions may be ‘made 
large. 
the 3 position between the chord members and 
double web members of reduced transverse di 
mensions may be placed in the 1 and 5_ positions, 
since along this portion of the length oi' the truss 

` the web members are subjected: to relatively low 
stresses. .In other portions ot theu'length of the 

A single web member may be placed in n 
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truss, the chord members carry relatively low 
stresses, while the stresses in the web members 
are relatively high. In this portion of the length 
of the truss, I have found it highly advantageous 
to place the single web member in the 3 position 
and double web members in the 2 and 4 positions. 
'I'his arrangement permits direct transmission of 
web stresses from one' web member to another, 
without those stresses being transmitted through 
the chord members. In this portion of the length ‘ 
of the truss, the stresses in the chord members 
are relatively light, and since those chord mem 
bers are> located in the l and 5 positions, their 
transverse dimensions may be reduced to effect 
savings in lumber and in the weight of the truss. 
Among the objects of the invention are: to pro 

vide a truss in which the web members in the por 
tions of thev length of the truss in which the web 
members are subjected to high stresses are so ar 
ranged that stresses may be transmitted directly 
from web member to web member without trans 
mission through the chord members; to provide 
a truss in which the chord members are placed 
outside all the web members in those portions of 
the length of the truss in which the chords are 
subjected to low stresses .so that the cross-sec 
tional dimensions of the chord members in such 
portion of the truss may be reduced; to provide 
a truss in which the double web members are po 
sitioned outside the chord members in the regions 
of low web stresses so that the cross-sectional di 
mensions of the double web members in such re 
gions may be reduced; to provide a truss in which 
the chord members are constructed of Wooden 
pieces joined together by lapped splices whereby 
there is a reduction in the inelastic slip at each 
splice over that which is inherently present in 
conventional' butt splices; to provide trusses hav 
ing load-carrying characteristics which compare 
favorably with prior art trusses requiring sub 
stantially greater amounts of lumber in their con 
struction; to ̀ greatly reduce the number of bolts 
and ring connectors which are required to as 
semble the truss and to give it the desired load 
bearing characteristics; and to eliminate the use 
of' splice plates carrying high chord stresses. 
Other objects and advantages of my invention 
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,will be made apparentfrom the following detailed „ 
description, taken in connection with the accom 
panying drawings, in which: 
Figure 1 is a. perspective View of a triangular 

truss embodying my invention; 
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chord members 'I and 8, at one end of the truss, 
are positioned in the 2 and 4 positions, and that 
the upper chord members, 9 and I0, at the same 
end of thetruss, are likewise positioned in the 2 

A and 4 positions. gThe lower chord member ‘l is 
connected by a lapped splice Il to a lower chord 
member I2, which is placed in the 1 position. The 
lower chord member 8 is similarly connected by a 
lapped splice I3 to a lower chord member I4, 
which occupies the 5 position. The upper chord 
member 9 is connected by a lapped splice I5 to a 
chord member IB, in the 1 position, and the upper 
chord member I9 is connected by a lapped splice 
Il to a chord member I8 in the 5 position. 
In all triangular or pitched trusses, the web 

members in the central region of the length of the 
truss are subjected to `relatively high stresses, 
while the chord members are relatively lightly 
stressed. However, near the end portion of the 
truss', this situation is reversed, and the chord 
members are subjected to high stresses, while the 
web members are relatively lightly stressed. The 
web members I9 and 20 are placed respectively in 
the 2 and 4 positions inside the upper and lower 
chord members I2, I4, I6 and I9, all of which are 
in either the 1 or 5 positions. The web member 
2l occupies the 3 position, and it will be evident 
that stresses are transmitted directly from the 
web member 2l to the web members I9 and 29 
without transmission of those stresses through the 
chord members I2 and I4. The web member 22 is 
also in the 3 position, this web member being con 
nected at its upper end directly to the web mem 
bers rI9 and 20, and being connected at its lower 
end directly to' the chord members ‘I and 8, 
which, it will be recalled, occupy the 2 and 4 posi 
tions respectively. The web members I9, 29, 2l 
and 22 are in the region of the truss in which the 
web members are subjected to relatively high 
stresses, and it is, therefore, highly advantageous 
to have these members in the 2, 3 and 4 positions, 
so that the high stresses may be transmitted di 
rectly from web member to web member without 
the necessity of transmission through the chord 
members. ` 

At the end portion of the truss, the chord mem 
bers 1, 8, 9 and I0 are subjected to relatively high 
stresses, while the stresses in the web members 
are relatively low. The web member 23 occupies 
the 3 position and its lateral dimension is such 

. that it serves to properly space the chord mem 

Figure 2 is a slightly enlarged fragmentary A 
sectional view, looking in the direction of the ar 
rows along the line 2-2 of Figure ~1, and illus 
trating, at the left end thereof, the order of num 
bering the positions in the width ofthe truss; 

Figure 3 is a perspective view of a saw-tooth 
truss embodying my invention; 
Figure '4 is a sectional view taken in the direc 

tion of the arrows along the line 4_4 of Figure 3; 
4Figure 5 is a perspective view of a, iiat truss 

embodying my invention; and 
Figure 6 is a slightly enlarged fragmentary sec 

tional view taken along the line 6_6 of Figure 
5, and looking in the direction of the arrows. 
In all of the illustrated forms of the invention 

the chord members contain lapped splices, the 
chord members being placed in the 1 and Sposi 
tions in the regions of low chord stresses and high 
web stresses, and the chord members being placed 
in the 2 and 4 positions in the regions of high 
chord stresses and low web,v stresses._„_ 
Referring first to the triangular truss shown 

in Figures 1 ,and 2, it will be noted that the lower 
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bers 'I and 8 and 9 and I0. The web members 2li 
and 25 are respectively in the l and 5 positions, 
and since these web members are subjected to 
relatively light stresses, their transverse dimen 
sions may be substantially reduced without ad 
versely effecting their ability to withstand the 
stresses to which they are subjected. The reduc 
tion in the transverse dimensions of the web mem 
bers 24 and 2liv is possible because of their posi 
tions in the 1 and 5 positions of the truss. In 
the conventional truss in which the chord mem 
bers are continued throughout 4the length of the 
truss in the same relative position, it is not pos 
sible to reduce the transverse dimensions of web 
members in regions of low web stress, without re 
sort to the use of filler blocks or similar arrange 
ments. The web members 26 and 21 are also in 
the 1 and 5 positions respectively, and their 
transverse dimensions may likewise be reduced 
as discussed above in connection with the web 
members 24 and 25. 
At theapex of the triangular truss, the. chord 

members I6 and I8 are spliced to their comple 
mentary chord members on the other half of the 



 relatively low stresses. 
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truss by means of splice plates or blocks 28 and 
28, and a filler block 38 is provided on each side 
of the apex to enable the members to be securely 
bolted together. A iiller block 3| lies between 
the ends of the chord members 8 and Il by which 5 
they are lap spliced to the chord members I8 and ‘ 
Il. A similar ñlier block 32 is positioned be 
tween the chord members l and 8 at the ends by 
which they are lap spliced to the chord members . 
I2 and'lt. The numeral 33 designates a ñller l0 
block positioned between the chord members I 
and Il adjacent the upper ends of the web mem 
bers 28 and 21. ^  . ' 

At the heel joint of the truss, splice plates 3l 
and 35 are placed in the 1 and 5 positions re- ,l5 
spectively and a splice plate 38 is placed in the ` 
3 position between the chord members 1 and 8 
and the chord members 8 and Il. All joints are 
preferably bolted and provided with split ring 
timber connectors of the type well known in the 20 
art. Such split ring connectors are diagram 
matically illustrated in Figure 2 of the drawings 
and are designated by the reference numeral 31. 

» Attention yis called to the fact that only one-half 
as many bolts and split ring connectors are re- 2x5l 
quired to make the lapped joints as are required 
to make conventional butt splices.` It is also im 
portant to note that the lapped splice avoids one 
half of the inelastic slip which is inherently pres 
ent in the conventional butt splice. 
In the truss shown in Figures 1 and 2, it will 

be recalled that the region of highest chord stress 
is at the end of the truss. It is necessary to use ' 
the splice plates 34, 35 and 35 in this region, but 
it will be noted that in joining the chord mem-> 35 
bers 1 and 9 the splice plates 84 and 38 are both 
effective, and thus there are provided four con 
tacting faces for the placement of split ring con- y 
nectors. Similarly, in connecting the chord 
member 8 with the'chord member I8, the splice 40 
plates 35 and 36 are both effective and here, also, 
there are provided four contacting 'faces between 
the splice plates and the chord members for the 
placement of split ring connectors. An important 
advantage of the present invention> is thatA these 45 
several contactingv faces 'with the provision of 
facilities for the use of a large number of split 
ring connectors in the regions of high chord 
stresses are obtained with a total truss thickness 
of only five members. . 

I have not specifically described the right half 
of the truss shown in Figure l, but since itis sim 
ilar to the portion already described, no useful ^ 
purpose could be served by a repetition of the 
previous description. l 

>'I’he same‘general principles have been followed 
in the saw-tooth truss shown in Figures 3 and 4. 
The lower chord members 38 and 38 and the 
upper chord members 40 and 8| aresubjected to 
relatively high stresses in this truss, while theàßû 
web members 42, I3, 44, 45 and I8 are subjected to 

The chord members 35 , 
and 48 are, therefore, placed in the'2 position and 
the chord members 39 and 4I are placed inthe 4 
position. The web member M occupies the 3 65 
position and its thickness is such that it properly 
spaces the chord members 38 and 38 andthe 
chord members I8 and Il. The web members l2 
and 45 are in the l position, while the-web. mem 
bers 43 and I5 areplaced in the 5 position. Since 70 
these 'four web members are on the outside of 
the truss and carry relatively low stresses, their 
cross-sectional dimensions may be substantially 
reduced. , 

The chord member 38 is connected by a lapped 75 
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splice V81 to a chord member “,_while the chord 
member 38 is connected by a lapped’splice l! to 
'the chord member 58. Similarly, the chord mem 

 ber I8 is ̀ secured to the chord member' 5| by a 
lapped splice 52, and the chord member 4| is lap 
spliced at 53 to the chord member 54. The chord 
members I8. 5I, 5| and 84 are subjected to rela». 
tively low stresses in this» type of truss‘and, for 
that reason, it is advantageous to place 'these 
members in the 1 and 5 positions. Single web 

~ members 55, 58 and 51 are located in the 3 posi 
tion. Web members 58 and 58 are placed vin thel 
2 and 4 positions respectively, these two members 
together forming a double web member. Web ' 
members 88 and 8| are also placed in the 2 and 4 
positions respectively. and serve to make up a> 
double web member. . 

'I'he web members designated by the reference 
numerals 55 to 8l, inclusive, are subjected to high 
stresses in a truss of this type and by arranging 
these members in the 2, 3 and 4 positions, it will 
be noted that the stresses are transmitted directly 
from web member to web member, without trans»> ì 
mission through the chord members. 
At the heel joint of the truss, splice plates 82, 

83 and 84 are provided. Here again splice plates 
are used in a'region of high chord stresses, but j 
it will be noted that the splice platesv 82 and 84 
are both effective-in splicing the chord member » 
38 to the chord member 48. It will also be noted 
that splice plates 83 and 84 are both eñîective in  
splicing the chord member 39 tothe chord mem 
ber 4I. As is the case in the truss shown in Fig 
ures 1 and 2, there are thus provided four con 
tacting faces for the placement of split ringcon 
nectors in the splice between each pair of upper 
and lower chord members, and this advantage is 
secured with a total truss thickness of only ilve 
members. 
The upper end of the single web member 51 is 

provided with iiller blocks 85 and 88 in the 2 and 
4 positions, respectively. These blocks aiïord a ‘« 

' convenient means of joining the web member 51 
in the 3 position'to the chord members 5I and 54 
in the 1 and 5 position. Y  

In a fiat truss ofthe type shown in Figure 5, 
the chords in the central portion of the truss are 
'highly stressed while the web members in the 
central portion are subjected to relatively low 
stresses.` However, at each end portion of the 
truss, the chord members are subjected to rela 
tively low stresses, while the web .members are 
highly stressed. It will be recognized that this 
situation is the reverse of that which exists in the e 
trusses shown in Figures l and 3, but my inven 
tion is equally adaptable to trusses of the hat type. 
Lower chord members 81 and 88 are placed in the 

_ 1 and 5 positions respectively, while upper chord 
members 88 and 10 are similarly positioned re 
spectively in the 1 and 5 positions. The chord 
members 81 to 18, inclusive, are subjected to rela 
tively low stresses and Since they occupy the out» 
side positions in the truss, ̀ 'their ‘cross sectional 
dimensionsmay be small. Single web members 
1| and 12`are provided in the -3 position. Web 

v members 13 and 14 _occupy the 2 and 4 positions, 
respectively, and double web members 15` and ‘I8 
are likewise placed respectively in the 2 and 4 
positions. 'I‘he web members 1| to 18 are sub 
iected to relatively high stresses, and it will be 
noted that these stresses are transmitted directly 
from web member to web member without trans 
mission through the chord members. 
Chord member 81 is spliced to chord member 11 

by a lapped splice 18 and chord member 88 is lap 
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chord member 69 is lap spliced'at 8| to chord 
member 82, and chord member 10'is connected to 
chord member 83 by a lapped splice 84. By 
means of these lap splices, the chord members 'l1 
and 82 are placed in the 2 position, and the chord 
members 80 and 83 are placed in the 4 position. 
A single web member 85 occupies the 3 position 
and web members 86 and 81 are placed in 
the 1 and 5 positions respectively. As shown, a 
single web member 88 is placed in the 1 position, 
the corresponding web member in the 5 position, 
designated by the reference numeral 89, leading 
to that portion of the truss to the right of its mid 
point. _A single web member 90 occupies the 3 
position and is provided at its upper end with 
blocks 9i and 92 in the 2 and 4 positions respec 
tively. These blocks 9| and 92 4extend respec 
tively between the inner ends of the chord mem- > 
ber 82 and 93 and the chord membersSS and 94. 

Splice plates 95, 9B and 91 are provided for con 
necting the chord members 82, 93, 83 and 94, and 
the blocks 9| and 92. In splicing the chord mem 
ber 82 to the chord member 93, it will be noted 
that the splice plates 95 and 91 are both‘eilective 
and that four contacting faces are provided for 
the placement of split ring connectors. Also, in 
splicing the chord member 83 to the chord mem 
ber 94, the splice plates 96 and 91'are both effec 
tive and four contacting lfaces are provided for 
split ring connectors. It will be noted that this 
advantageous splicing arrangement is obtained 
without increasing the width of the truss to 
greater than ñve members. 
At the end of the truss, a single web member 

98 occupies the 3 position, and blocks 99 and |09 
are placed on either side of the web member 98 
in the 2 and 4 positions respectively. 

I have specifically described only so much of 
the truss shown in Figure 5 as is necessary to an 
understanding of the invention. It will be ob 
vious from an inspection of Figure 5 that the 
right half of the truss is similar to the portion 
which I have described. 
It will be noted that in all forms of the inven 

tion the lapped splices in the upper chords are 
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positioned across a single web member from the I 
lapped splices in the lower chords. Such an ar 
rangement is advantageous in that it enables the 
web members to act as spacing members for the 
chord members, in spite of the alteration in the 
relative positions of the chord members. 
The foregoing detailed .description of several 

forms of the invention will enable those skilled 
in the art to understand the principles involved ‘ 
in securing the advantages of my invention. It 
will be obvious that various modiñcations may be 
resorted to without departing from the scope of 
my invention as defined by the following claims. 
Having thus described my invention, I claim: 
l. A truss comprising longitudinally extending 

pairs of members forming chords, transversely 
extending pairs of members forming double webs 
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. spliced at 19 to chord memberv 80. Similarly, and single transversely extending members form 

ing single webs, said single webs lying in the cen 
tral longitudinal plane of the truss and the posi 
tions of said chords and double webs alternating 
with thedouble webs intermediate the chords in 
those portions of the length of the truss in which 
web stresses predominate over chord stresses and 
with 'the chords intermediate the double webs in 
those portions of the length of the truss in which 
chord stresses predominate over web stresses, the 
changes of positions of said chords being effected 
through lapped ~splice joints in said chords. 

2. A triangular truss comprising longitudinally 
extending pairs of members forming chords, 
transversely extending pairs of members forming 
double webs and single transversely extending 
members forming single webs, said single webs 
lying in the central longitudinal plane of the truss 
and the positions of said chords and double webs 
alternating with the double webs intermediate 
the chords in the midi-portion of the length of the 
truss in which web stresses predominate over 
chord stresses and with the chords intermediate 
the double webs at each end portion of the length 
of the truss in which chord stresses predominate 
over web stresses, the changes of positions of said 
chords being effected through lapped splice joints 
in said chords. ' . 

3. A saw-tooth truss comprising longitudinally 
extending pairs of members Y forming chords, 
transversely extending pairs of members forming 
double webs and single transversely extending 
members forming single webs, said single Webs ly 
ing in the central longitudinal plane of the truss 
and the positions of said chords and double webs 
alternating with the chords intermediate the dou 
ble webs along that portion of the length of the ' 
truss from its heel toward its apex in which chord 
stresses predominate over web stresses and with 
the double webs intermediate the chords along 
the remaining portion of the length of the truss 
in which web stresses predominate over chord 
stresses, the changes of positions of said chords 
being eiîected through lapped splice joints in the 
chords. 

4. A iiat truss comprising longitudinally ex 
tending pairs of members forming chords, trans 
versely extending pairs of members forming dou 
ble webs and single transversely extending mem 
bers forming single webs, said single webs lying 
in the central longitudinal plane of the truss and 
the positions of said chords and. double webs 
alternating with the chords intermediate the 
double webs in the mid-portion of the length of 
the truss in which chord stresses predominate 
over web stresses and with the double webs in 
termediate the chords at each end portion of the 
truss in which web stresses predominate over 
chord stresses, the changes of positions of said 
chords being effected through lapped splice joints 
in said chords.  
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