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UNITED STATES 
. 1,644,940 

PATENT OFFICE. 
FREDELLIA H. MOYER, on CANTON, OHIO. ' 

METHOD OF JOINING SERRATED STEEL STRUCTURAL UNITS. 

Application ?led September 21, 1926. Serial No. 136,812. 

The invention relates to structural mem 
bers such, as beams, joists, columns, struts, 
purlins and the like, and more particularly 
to such structural members in which the web 
portion contains considerably less material 
than the ordinary rolled sections now in 
common “Se. 

The object of the improvement is to pro 
vide rolled steel sections such as I-beams, 
channels, angles, T-bars or rolled steel plates 
and the like, with perforated or open work 
webs containing less material and of greater 
depth and strength than .in the usual rolled 
sections. - - 

Commercial hot rolled I-bea-ms, channels 
and similar structural shapes such as are 
used in standard building construction, in 
clude web members of solid material integ 
rally formed with the ?anges throughout the 
entire length of the beam, channel, or other 
sections; this being necessarily due to the 
fact that these structural members are 
rolled from a single piece of steel by a meth 
od of rolling wherein it is impossible to pro 

’ duce the section as a single piece ‘without 
the solid integral web portion. 
In built up sections such as plate steel 

girders and the like, the web member is also 
of solid plate material extending through 
out the entire length of the girder. _ 
In all such solid web units there is a con 

siderable excess of material in the web por 
tions, over that actually required for trans 
mitting stresses from ?ange to flange, and 
this invention contemplates the reduction of 
this excess weight as far as possible, by cut 
ting the web portion of the beam or other 
structural member into two parts longitudi~ 
nally, the out being started at a point on or 
between the median line of the web and one 
?ange and following a path away from and 
returning to the line of the startin point, 
continuing regularly back and forth t rough 
out the entire length of the web, cutting the 
beam into two substantially matched ser 
rated halves. 
These serrated halves of the beam or other 

sections are then placed together with the 
high points of the serrations of each half 
abutting the high points of the other half, 
the abutting portions of the web being at 
tached together-as by welding, forming a 
beam or the like of greater .depth ‘than the 
rolled section from which it is‘ formed, and 
having considerably less material in the web 

_ portion, 

An embodiment of the invention is illus~ 
trated in the accompanying drawings form 
ing part hereof, in which ' 
Figure 1 is a side elevation of an eight inch 

I-beam in which the cutting lines are shown 
toproduce the serrated sections for re-assem 
bling to produce a twelve inch. beam; 

Flg. 2, is a similar view of the twelve inch 
beam formed from the sections cut as shown 
in Fig. 1; 

Figs. 3 and 4, are views similar to Figs. 
1_ and 2, showing the loss of material neoes~ 
sitated where the transverse cut, shown in 
Figs. 1 and 2, is not made ;. 

Figs. 5 and 6 are side elevations, of I 
beams showing cutting lines formed in the 
webs thereof to produce the wider beams 
shown in Figs. 7 and 8 by placing together 
one half of each of the beams‘shown' in'Figs/ 
5 and 6; 

60 

Fig. 9 is a perspective view of a beam ' 
constructed in accordance with the invention, 
showing vertical web sti?'eners in the form 
of angle irons or the like; _ 
Fig-10 is a perspectiveview of a beam 

showing a modi?cation of the serrations; 

80 

,Fig. 11 is a perspective view showing an - 
application of the invention to the web of a 
built up plate steel girder, the ?at web plate 
being serrated and re-assembled to form a 
g1rder of greater depth and strength than 
would be obtained using the same width web 
plate not serrated and re-assembled; 

Fig: 12, is a side elevation showing the ap 
plication of the invention to a structural 
member with latticed or reticulated web; 

gig. 13 is a transverse section of the same, 
an . _ . 

Fig. 14' is a perspective view of the beam 
shown in Fig. 2. 

Similar numerals refer to corresponding 
parts throughout the drawings. 
In Fig. 1 is shown an I-beam having the 

?anges 1 and web 2. . For the sake of illustra 
tion it is assumed that this is an eight inch 
beam. In carrying out the invention the web 
1s out upon a line indicated at 3, starting at 
one end of the web, at one side of the me 

' dian line thereof, as indicated at 4. 
_ The point 4 may be substantially six inches 

from the lower flange, and the cut extends 
back and forth across the median line of the 
web, preferably having the angular portions 
5 and strai ht portions 6, parallel with the 
v?an es of t e beam. 
T -'e beam‘ is thus divided into two halves, 

90 

100 _ 

105 



'05 

e] .e 

20 

each havin >" one ?ange and a serrated web. 
The upper v alf may then be divided, by the 
transverse central cut 7 ,' into two similar 
portions indicated at A and B, while the 
lower half is indicated at C. . ' 
Thelportions A and B of the upper half 

are then removed and placed in reverse posi 
tion, upon the lower section G, as shown in 
Fig. 2, the high points of the serrations of 
each half abutting the high points of the 
other section, as shown at 8, forming inter 
vening open spaces 9, while the two outer 
ends of the sections A and B meet at the 
transverse center of the beam as shown at 10. 
‘The points 8 and 10 are then connected to 

gether as by welding, producing a twelve 
inch beam having the same amount of mate 
rial which was originally in the rolled eight 
inch beam, but with greatly increased 
strength. - 
In Figs. 3 and 4 is shown a beam formed 

,in the same manner as in Figs.’ 1 and 2, ex' 
cepting that the transverse cut is not made 
to'divide the upper half into two sections. 
The beam shown in Fig. 3 is cut in the same 
manner as in Fig. 1, upon the line 3, form 
ing the upper section D and lower section 

" E. The upper sect-ion is then removed and 

30 
placed upon the lower section, being moved 
one-half of a space to the left, as shown in 
Fig. 4, the abutting points‘of the two sec 
tions being welded together as above de 
scribed, and the projecting end portions in 

. dicated in dotted lines at 11 and 12, being 
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then cut from the upper and lower sections. 
respectively. This forms substantially the 
same beam as in‘Fig. 2 but requires the 
wasting of the material in the cut off ends 
11 and 12. V - . . 

As shown in Figs. 5 and 6, two similar 
I-beams may be reversely serrated upon the 
lines 3a and 3b respectively, forming thetop 
and bottom sections F and G from the beam 
in Fig. 5, and the top and bottom sections 
H and I from the beam shown in Fig. 6.’ 
The bottom section G and top section H may 
then be matched to produce a, beam with 
closed ends, as shown in Fig. 7, and the bot 
tom section I and top section F may be simi 
larly matched to produce a beam with open 
ends, as shown in Fig. 8. 

If it is desired to provide closed ends up 
on the beam such as shown in Fig; 8, angle 
iron braces or the like, such as are shown in 
Fig. 9, ‘may be welded to the ends of this 
beam, although for somepurposes this may 
not be necessary. 

Fig. 9 shows a beam whichmayibe made‘ 
in any of the manners above described, in 
which vertical web sti?'eners such as the an 
gle irons 13, may be welded across the beam 
at intervals, such‘ web stiffeners being par 
ticularly desirable where the web- is of con 
siderable depth in comparison with the 

, ?ange width. 
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_ In Fig. 10 is shown a modi?cation in 
which the serrations maybe substantially 
square, as shown at 14, the invention being 
otherwise carried, out in the manner above 
described, and the two halves welded to 
gether to produce a beam of greater depth 
and strength. . 

Fig. 11 shows an application of the in 
vention to. the web of a built. up plate steel 
girder, in which the flat web plate 15 is ser- “ 
rated as above described, and the sections 
then re-assembled in the manner outlined 
above as a part of the complete unit. 

Figs. 12 and\13 show the invention ap 
plied to a lattice or reticulated web girder, 
in which the top and bottom chords 16 ‘and 
17 respectively are parts of an I-beam ser» 
rated as above described, the serrations 18 
thereof being utilized as receiving parts to 
which the lacing members, in the form of 
angle irons 19,"are attached. 

It is obvious from the above that by ser 
rating the web of a beam‘ or the like and 
abutting the serrations or high points of the 
sections thus formed, or separating them, 
the depth of the original beam is increased, 
providing corresponding open spaces be 
tween abutting or opposite points of the 
web member: The increasing of the depth 
of the beam is also accompanied by a marked 
decrease in the amount of material in the 
combined web member,,with a'correspond 
ing decrease in its weight relative to the 
depth of the beam. 
This method of web serration may be ap 

plied to the various standard structural 
rolled sections such as I-beams', channels and 
the like, including former solid web steel 
girderswherein the solid web member may 
be divided into two serrated portions and 
assembled as an open web girder in the same 
manner that the beam ‘sections are assem 
bled. ' I 

' I claim: 
1. The method of forming beams and the 

like, which consists in separating the solid 
web portion of a beam by a serrated cut, 
cutting one of the sections thus produced 
transversely into two parts, reversing the 
position of said parts, and matching the sec? 

. tions together to producepa beam of greater 
depth. . 

2. The method of-forming beams and the 
like, which consists in separating the web 
portion of a beam by a serrated cut; cutting 
one of the sections thus produced transverse 
ly into two parts, connecting the outer ends 
of said parts together and matching the 
sections to produce a beam of greater depth. 

\ 3. The method of forming beams and the 
like which‘ consists in separating the solid 
web port-ion of the beam by a serrated'cut, 
cutting one of the sections thus produced 
transversely into two parts, reversing the 
position of said parts ‘and matching the sec 
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tions together to produce a beam of greater 
depth and connecting Vertical Web stilfeners 
across the beam at intervals. 

'l. The method of forming beams and the 
like, which consists in separating,r the Web 
portion of a beam bv a serrated cut, cutting‘ 
one of theusections thus produced transverse 
ly into two parts, connecting the outer ends 
of said parts together and matching the sec 
tions to produce a beam of greater depth, 
and connecting vertical Vweb stitlieners across 
the beam at intervals. 

8 

5. A beam or the like formed by cutting 
the web of a beam or the like upon a line 
which alternately crosses the median line 
thereof. cutting one of the sections thus pro 
duced transversely into tWo parts, and re 
rersing the position of said parts, the ser 
rations of the web portions being abutted 
and connected together. 

In testimony that I claim the above, I 
have hereunto subscribed my name. 

FREDELLIA H. MOYER, 
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