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Our invention pertains to a truss-type joist and 
to the method of making it. 
The object of our invention has been to origi 

nate What We are convinced is demonstrably an 
all-purpose or ideal joist construction, comprising 
a minimum of weight with a maximum of strength. 
for any specific load-carrying duty and which Will 
be more reliable while more economically manu 
factured. Specifically, our invention Will guar 
antee avoidance of an occurrence of secondary 
stresses either in the top and botton chords. Or 
in the connecting web. The avoidance of bend 
ing or other secondary stresses in the Web com 
ponents is achieved in part by the proper location 
of the points of intersection of the center lines 
of gravity of the web components in the neutral 
axes of the chords and in part achieved by 
inserting the bends of the continuous Wave 
shaped web in arcuate grooves in the Stems of 
the chords so that the curved bend sections are 
in their entirety braced Within the grooves prepa 
ratory to welding or otherwise securing them 
therein; in part by maintenance of the constant 
depth of the web for a given depth of joist regard 
less of the area of the chord members So that the 
distance between the intersection of the top and 
bottom chords with the Web is a constant; and in 
part by reason of our unique croSS-Sectional shape 
of chord member with its contrived lateral dis 
placement of metal, With its continuous groove in 
the chord head or flange on the side opposite to 
the side from which the stem of the chord pro 
jects in order to accomplish a displacement of 
metal in required amount and direction and with 
its inclosure of the web bends to form a greater 
area, and hence better pressure welded job. 

It is to be realized that the scope of our inven 
tion comprehends many equivalent methods and 
constructions. The showing of the drawing and 
the particular description are merely specific 
exemplifications of a plurality of mechanical em 
bodiments and arrangements and performances. 
Adverting to the drawing: 
Figure 1 is a side elevation of joist embodying 

the principles of our invention. - 
Figure 2 is an enlarged vertical section on line 

2-2 of Figure 1. - 
Figure 3 is a still further enlarged fragmentary 

elevational detail of the interlocked connection 
between Web bends and chord members With cer 
tain important dimensions measured and desig 
nated. V 

Figure 4 is a section on line 4-4 of Figure 3, 
likewise with certain measurements. 

Figure 5 is a view showing one of the arcuate 
grooves in the chord members. 

Figures 6 to 9 inclusive portray four sectional 
Views of modified chord members embodying fea 
tured principles of our invention. 
Our fabricated metal truss-type of joist com 

prises a top chord member 1 and bottom chord 
member 2 and a connecting web structure 3 of 
Continuous ZigZag or wave-like shape. While the 
CrOSS Sectional shape of the upper and lower 
chord members 1 and 2 to comprise a stem and a 
flange is the Sane, most essentially at so-called 
panel points where the bends of the web are 
Secured thereto, it will be observed that the lower 
chord member 2 has its ends bent upwardly and 
its extremities closer to the extremities of the 
upper chord member for the interposition at each 
end of separated fillers 4 and 5 between each pair 
of which is a hole 6 for the purpose of facilitating 
any appropriate anchoring means. The method 2 
of Securement of the two ends of the chord mem 
bers is of no consequence to our invention. The 
neutral axis of the upper chord member has been 
designated With the numeral 7, the center of grav 
ity lines of the angle-forming parts of the web 
have been designated (in Fig. 3) with the numeral 
8 and the neutral axis of the lower chord member 
With the numeral 9. 

Inviting attention to Figures 3 and 4 where cer 
tain dimensional measurements which are of im 
portance to our invention are graphically dis 
played, We State the numeral 10 to designate the 
thickness of the chord flange, the numeral 11 to 
designate the distance between the lower surface 
Of the chord flange and the bottom of the stem S 
of the chord member, which latter approximates 
a T shaped CrOSS Section, the numeral 12 to desig 
nate the distance between the neutral axis 7 of 
the chord member 1 and the bottom of the T, the 
Intrineral 13 to designate the distance between the 
neutral axis 7 and the top of the chord member 
Or the top of its head or flange, the numeral 14 
to designate the distance between the bottom of 
the stem S and the bottom of a continuous upper 
groove to be later explained, the numeral 15 to 
designate the vertical distance between the bot 
tom of the continuous upper groove and the top 
of the chord member, the numeral 16 to designate 
the distance between the top and bottom of the 
complete joist, the numeral 17 to designate the 
distance between the bottoms of the upper and 
lower grooves (to be later explained) at panel 
points, the numeral 18 to designate the distance 
of recession of the bends 3a of the web 3 into the 
stem S of each chord member, the numeral 19 to 
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2 
designate the radius of curvature of the bends 3a, 
the numerals 20 to designate the constant angles 
of each diagonal web component With a Vertical 
line, the numeral 21 to designate the width of the 
chord flange, the numeral 22 to designate the 
outer and constant Width of the upper and con 
tinuous groove, the numera 23 to designate the 
Variable width of the lower end of the steria S, the 
numerals 24 and 25 (Figure 2) to designate the 
Welding burrs, and the numeral 26 to designate a 
continuous longitudinally extending groove along 
the center line of the flange of the chord neinber, 
Which groove 26 on the side of the cordinaenber 
opposite to the location of the stem is to displace 
metal in Such an annount and direction as to 
insure final intersection at each panel point of 
all center of gravity lines. 
The external vertical dimension of each chord 

member is according to our invention to reihain 
constant for all sizes or for all area.S. AlWayS, 
the vertical distances between the neutral axis 7 
and both the top and bottom of the complete joist 
is to remain constant. Preferably, the distances 
of 15 and 22 as dimensions of the continuous 
groove are constant for any area of chord Sec 
tion for the purpose of standardizing the top 
rolling performance and facilitating joist a SSenil 
bly. A series of chord members will have their 
dimensions 12, 13, 14, 15 and 16 constant and 
their dimensions 10, 11 and 21 variable to comply 
with the requirement for different areas having 
different load carrying capacity. The angle 20 
which each component or section makes with a 
chord is a constant for all depth of joists and all 
sizes of webbing and correspondingly dimensioned 
series of chord members. The depth of joist is 
determined by its span. The variable area. 
(width times thickness of a section) is determined 
by the expectable load. 

It is to be understood that the arcuate grooves 
27 in the extremities of the stem S are aligned 
and longitudinally Spaced but, aS exemplified, 
those in the upper chord member are Staggered 
with relation to those in the appositioned stem 
of lower chord member So that the bends 3d may 
be almost entirely accommodated to be effectively 
braced therein. In so interlocking the bends 3d. 
in the stems of the chord members preparatory 
to final pressure Welding, a compensation is pro 
vided for any apparent loss of area, due to the 
accommodating displacement of metal by reaSOn 
of the existence of the outer groove 26, by the 
insertion of the web bends which become an inte 
gral part thereof, to achieve the neutral axis and 
center lines of gravity intersections earlier men 
tioned as in conformity with sound engineering in 
Order to avoid incalculable secondary stresses. 
It is mentioned that in all joists of a given depth 
the out to out dimension of the web bends is a 
constant regardless of the combinations of Sec 
tional areas (thickness of the chord stem and 
flange and width of the latter) of chord members 
and webs. Moreover, the spacing of the arcuate 
grooves 27 for any chosen depth of joist will re 
main a constant, regardless of the adopted Size 
combination of chord member and Web, in Order 
to bring the gravity line intersection points where 
desired and incidentally to standardize manu 
facture. 

Secondary stresses are not set up because of the 
perfect intersection of the web angles with the 
chord members and because the Stresses become 
transmitted directly along oblique web sections 
Which are wholly straight between points of con 

No secondary stresses are set 

1,983,682 
up in the chord members because of the correct 
interSection of the center lines of gravity. By 
Setting the bends of the web into the arcuate 
grooves Or of other conforming contour the bends 
of the web are firmly braced throughcut their 
entire curved extent and offer a larger area, for 
more Secure Welding. The constant depth of the 
Web maintained for a given depth of joist regard 
less of the area of the chord members so that the 
distance between the top and bottom chord men 
bers and Web is a constant, makes possible, to 
gether with insertion of the web bends, realization 
of a straight line between points of contact of the 
web components with the chord members and 
makes it possible to employ webs of less or Smaller 
Section than required to be used in joists where the 
Web components are not SO braced at their points 
of connection with the chord members. By hav 
ing thus increased the area of the Welded connec 
tions a joist is obtained which is not only better 
able to resist the loads that it will have ultimately 
to carry, but stronger for resisting the construc 
tion stresses that are Set up due to construction 
loads, transportation or any other handling. Dur 
ing the welding operation the desired accurate fit 
over the full contour of the grooves into which the 
web bends are inserted is readily accomplished by 
the application of adequate pressure. The con 
tinuous groove 26 Serves a purpose of decreasing 
the thickness of the metal between the Welding 
electrodes to facilitate and cheapen and also pre 
establishes the neutral axis of the chord member 
and its shape is maintained by the temporary oc 
cupancy thereof of one of the Welding electrodes 
and to allow the Web bends to be pressed and 
secured into the staggered inner chord grooves 
While maintaining the important intersection (Z, 
Figure 3) of the center lines of gravity with neu 
tral axes at all panel points. 

It is to be understood that while the joist illus 
trated in Figure i has Only nine panels the num 
ber will vary according to the span and depth 
of the joist, mindful that the Zig-Zag angles are 
always maintained uniform, because of the de 
sideratum of gravity line interSection. The groove 
and web bend interlock favors correct manufac 
ture by maintaining the alignment of the web and 
resisting a tendency of the chords or webs to be 
come distorted or to move out of place. 

It is desirable to be able to change the size of 
the Web members to accommodate varying loads 
Without disturbing in any Way the interSection of 
the gravity lines. This is accomplished by ad 
justing the location of the radial point 19d, while 
the angle of inclination of the line 8 remains un changed. 
As one example of the method in Which our 

joist may be assembled we cite as follows: 
Starting with straight chord and Web members 

of the required Section, the chord members of re 
quired section are first cut to the proper length for 

... the particular length of joist to be manufactured 
allowing additional length of material for the 
lower chord to take care of bent up ends. 
The chords are then grooved at the proper 

intervals to receive the bends of the zigzag Web 
member. The ends of the lower chord member 
are then bent up So as to form a connection with 
the upper chord member when assembled. The 
web members are then bent into zig-zag shape 
so that the interval of the bends conforms to the 
grooves in the chord members. Next the Web is 
fitted to the chords while both are on a table so 
that each bend in the ZigZag web is recessed 
properly into its respective groove. 
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The elements of the joist are then clamped into 

position at intervals and the joist is then run 
through a Welding machine preferably of the pres 
sure welding type. The type of welding machine 
would preferably be one having one electric ele 
ment of such shape as would conform to the con 
tinuous grooved profile of the joist section and the 
other of such shape as would conform to the 
shape of the bends of the zigzag Web Section. 
During the assembly and welding process of the 

joist, machine guides of the electric Welding ma 
chine will fit into the continuous groove of the 
joist chords and hold the joist in alignment as it 
advances through the Welding machine, making 
a finished product of precision. At the same time 
that the guides in the continuous grooves of the 
chord members are holding chord alignment the 
accurate grooves of the chord members hold the 
Web in alignment and prevent creeping of the joist 
elements. 

After all the Web member Welds are made the 
end chord connections are welded to complete 
the joist fabrication. 

Figures 6 to 9 are all modifications of the cross 
Sectional design of the chord members and since 
they so slightly differ they will be given like ref 
erence characters to designate like parts. Each 
comprises a flange 28 provided along its median 
line With a continuous metal displacing compound 
groove 29, each includes a stem 30 and while the 
forms shown in Figures 6, 7 and 9 additionally 
show stem grooves 31, Figure 8 differs in showing 
One defining Wall of its groove 31 in elevation. 
We consider one important feature of novelty 

of our invention to reside in any One point of con 
nection of One chord member With the Web where 
by We have established the possibility and realized 
the great advantage of employing variable chord 
Sections and variable Web sections with the latter 
having components converging at panel points 
While constantly maintaining for every size, 
strength and Weight of joist an intersection at One 
unvaryingly positioned point Z, (Figure 3) at each 
panel connection between the gravity center lines 
of Said Web components and the horizontal and 
vertical neutral axes of the chord section. Con 
Sonantly, we can Successfully employ in a truss 
type metal joist a chord member of varying sec 
tional area, as well as tWO chord members of com 
paratively different sectional areas while always 
maintaining their horizontally extending neutral 
axes in intersection with their vertical gravity 
center line at one unvaryingly positioned point. 
Any type of continuous Zig-Zag web having its 
diagonal Sections forming the same angle with the 
Vertical While the Web has a uniform vertical di 
mension, may be Secured to a pair of chord mem 
bers so that the completed joist has a uniform ex 
ternal vertical dimension even though the areas 
of the top and bottom chord members vary and 

3 
yet always maintain the interSection at panel 
points of all center lines of gravity passing there 
through. 
We clairl:- 
1. A metallic joist comprising top and bottom 

chord members fashioned with spaced arcuate 
grooves in staggered apposition and a Web struc 
ture having bend portions and reversely inclined di 
agonal portions extending between and Secured in 
said arcuate grooves of said top and bottom chord 
members, the entire depth dimensions of Said 
chord members being constant irrespective of lim 
ited variations in thickness of the assembled parts 
yet remaining so arranged that the respective cen 
ter of gravity lines constantly intersect at points 
substantially lying in the neutral axes of Said 
chord members, said groove-interlocking connec 
tions being adapted to resist secondary streSSes in 
the web structure and also compensatorily to re 
place the metal displaced from said grooves. 

2. A metallic joist comprising top and bottom 
chord members fashioned on their Outer sides With 
a longitudinally extending groove and a zig-zag 
web structure having portions Secured to said top 
and bottom chord members, the entire depth di 
mensions of said chord members being constant 
and the distances between the bottom of each 
groove and the top and bottom of its chord 
member being constant irrespective of limited 
variations in thickness of the assembled parts yet 
remaining so arranged that the respective center 
of gravity lines of angle-forming parts of the Web 
structure constantly intersect at points substan 
tially lying in the neutral axes of said chord mem 
bers. 

3. In a truSS-type joist, the combination of a 
pair of parallelly spaced chord members of in 
versely arranged T-shaped CrOSS Section each to 
Comprise a Stem and flange, Said appOsitioned 
Stem ends each being fashioned with a row of 
grooves, the grooves of one row being staggered 
With reference to the grooves of the other row, 
Said flanges each being fashioned opposite its stem 
With a longitudinally extending groove, a wave 
shaped Web having Staggered bends occupying 
Said stem grooves in both chord members to es 
tablish intersection of pairs of converging com 
ponents of said Web Substantially in the neutral 
axes of Said chord members and means for secur 
ing Said bends in Said grooves. 

4. A metal trusS-type joist comprising a con 
tinuous Wave-shaped Web and a pair of chords of 
T shaped cross section and with their stems ap 
positioned and fashioned with relatively staggered 
grooves for the reception of the crests of said web, 
the intersection of said web in said chords being 
So contrived that the center of gravity lines of 
parts of Said Web intersect at points in the neutral 
axes of said chords. 

WILLIAM B. MILLER. 
FRANK EROSKEY. 

10 

20 

30 

35 

40 

45 

50 

55 

60 


