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Our present invention relates generally to» steel 
structures, and has particular reference to a new 
and improved type of structural beam. 

It is a general object of our invention to provide 
a beam of the plate girder variety, designed pri 
marily for railroad or highway use, as, for ex 
ample, in the construction of over-passes, bridges, 
and the like. 
The principal features of our present beam lie 

in the provision of a so-called “clear ?ange”, 
and in an arrangement of parts which results in 
greater economy of material and workmanship. 
A beam constructed in accordance with our pres 
ent invention is of particular utility wherever 
there are no restrictive requirements as to depth. 
Our present beam is of the general character 

which includes two opposite ?anges and an inter 
' mediate web, and is characterized by a sectional 
construction of compression ?ange and/or web, 
whereby the requirements imposed by the bend 
ing moments and shearing stresses (varying from 
point to point longitudinally along the beam) 
may be met with greater e?iciency. More par 
ticularly, it is a feature of our invention to pro 
vide a compression ?ange which consists of at 
least two ?ange members arranged end to end, 
each of the members being of T cross-section 
with the stem of the T integral with the cross 
bar thereof. Similarly, it is a feature of our in 

0 vention to provide a web which is composedxof at 
least two web plates arranged end to- end. In 
accordance with our invention, each T-shaped 
?ange member is of heavier construction than 
that of the adjacent ?ange member in the region 
of lesser bending moment; and, similarly, the web 
plate in the region of lesser shearing stresses is 
of less thickness than the adjacent plate or plates 
in the region or regions of greater shearing 
stresses. 
The provision of a structural beam with the 

compression ?ange composed of a series of mem 
bers of T-s’haped cross-section is an important 
feature which lies at the basis of the accomplish 
ment of a number of advantages. ‘ It permits the 
outer surfaces of the cross-bars of the T’s to be 
arranged in ?ush relationship, so that the result 
ant beam has a “clear ?ange”, ‘devoid of rivet 
heads, cover plates, and other irregularities. It 
also permits us to provide a web of varying thick 
ness, without requiring any crimping of ?anges 
or other similar adjustments or manipulations of 
an inef?cient or unsafe character. 
One of the features of our construction lies in 

arranging the adjacent T-shaped ?ange members 
- of the compression ?ange with one set of side 

(Cl. 189—3'7) 
surfaces of the T stems in ?ush relationship. This 
permits the web plate or plates to be connected 
to these stems along the ?ush sides thereof; and, 
furthermore, it permits a series of separate web 
plates to- be employed, having di?erent thick 
nesses, by merely arranging the web plates with 
one set of side surfaces thereof in ?ush relation 
ship. 
Our beam is further characterized by a tension 

?ange composed essentially of a T-shaped ?ange 
member with the stem of the T integral with the 
cross-bar, the additional ?ange area required in 
the region or regions of greater bending moment 
being provided by means of auxiliary ?ange mem 
bers of the T. Where the web is sectional, with 
one or more sections thinner than other adjacent 
sections, the auxiliary ?ange members of the ten 
sion ?ange are made of a shorter length than the 
corresponding web plate or plates. Accordingly, 
these auxiliary ?ange members are not required 
to be crimped or adjusted in any inefficient or 
cumbersome manner. 
We achieve the foregoing objects, and such 

other objects as may hereinafter appear or be 
pointed out, in the manner illustratively exem 
pli?ed in the accompanying drawing, wherein— 
Figure 1 is an elevational view of a beam con 

structed in accordance with our present invention, 
showing a little more than one-half of the beam; 
Figure 2 is an enlarged fragmentary cross-sec 

tional View taken substantially along the line 
2—2 of Figure 1; 
Figure 3 is an enlarged cross-sectional View 

taken substantially along the line 3-—-3 of Fig 
ure 1; 

Figure 4 is an enlarged cross-sectional view 
taken substantially along the line 4—4 of Fig 
ure 1; 
Figure 5 is a fragmentary cross-sectional view 

taken substantially along the line 5—-5 of Fig 
ure 1; and 
Figure 6 is a fragmentary cross-sectional view 

taken substantially along the line 6-6 of Fig 
ure 1. 

In the beam illustrated in Figure 1, by way of 
example, the reference numeral I6 designates one 
end of the beam, and the reference numeral H 
is applied to approximately what is the center of 
the beam, it being understood that in the aver 
age construction the other half of the beam will 
be the reverse counterpart of the portion shown. 
In the embodiment illustrated, the compression 

?ange consists of three sections, the central?ange 
member I2 being arranged in endwise alignment 
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with two outer ?ange members, the left-hand 
member I3 being shown in Figure 1. 
Each of these ?ange members is of T-shaped 

cross-section, with the stem of the T integral with 
the cross-bar thereof. The contiguous abutting 
ends of these members are machined so that they 
may be arranged in successive 'end-to-end abut 
ment. In accordance with our invention, the 
middle or center ?ange member I2 is of heavier 
construction than each of the outer members, to 
provide a greater ?ange area in the central re 
gion of the beam, where the bending moments 
are greater. 
is herein used and in the appended claims, it will 
be understood that we refer generally to any con 
struction whereby a greater ?ange area is‘pro 
duced. 
For example, the cross-bar of. the T may be 

thicker and wider, and/ or the stem may be thick 
er and/or longer. Upon referring to Figure 3, 
it will be observed that in the embodiment 
chosen for illustration we have shown the ?ange 
member I2 with a wider and slightly thicker 
cross-bar, and with a stem not only thicker but 
slightly longer than the stem ofthe sections I3. 
In accordance with our invention, the mem 

bers I2 and I3 (and the member I2 and the 
corresponding right-hand ?ange member), are 
arranged with the outer surfaces M of the cross 
bars of the T’s in ?ush relationship. This pro 
vides for an entirely “clear” ?ange throughout 
the entire length of the beam. At the same 
time, we arrange one set of side surfaces of the 
T stems in ?ush relationship, and upon viewing 
Figures 2 and 3 it will be observed that the side 
surface I5 of the stem of the member I3 is ar 
ranged in ?ush relationship with the side sur 
face I6 of the stem of the flange'member I2. 
The tension ?ange of the present beam is com 

posed of a single ?ange member II which is pref 
erably of T-shaped. cross-section with the stem 
of the T integral with the cross-bar. At'the 
midportion of the beam, additional ?ange area 
is provided by the arrangement of the auxiliary 
?ange members I8 secured to the stem of the 
member I? and the web plates I9 and 20. In 
the form herein illustrated, these auxiliary mem 
bers are provided by two opposite angle members. 
The present beam is completed by means of a 

web which extends from the compression ?ange 
to the tension ?ange. Our present construction 
provides for attaching the web to the opposed 
stem portions of the opposite T’s. In the em 
bodiment herein illustrated, the web is composed 
of four sections, two central sections I9 and 20, 
and two outer sections, one of which is desig 
nated by the reference numeral 2 I, and the other 
of which is similar to the plate 2| at the opposite 
end of the beam. . 

In accordance with our invention, the central 
plates l9 and 29 are thinner than the adjacent 
outer plates typi?ed by the plate 2I, because the 
shearing stresses aregreater in the regions near 
the ends of the beam than they are in the cen 
tral region or regions. 
In Figures 2 and 5, it will be observed that the 

plate 2I is thicker than the plate I9, and it will 
be noted that these plates are arranged end to 
end, with one set of side surfaces in ?ush re 
lationship. As viewed in Figure 2, the'side sur 
faces which are uppermost are arranged ?ush 
with each other, and as viewed in Figure 5' the 
side surfaces which face toward the bottom of the 
?gure are ?ush. It is these ?ush surfaces which 
are brought into contact with the ?ush side 

By the term “heavier”, as the same 5 

2,058,537 
surfaces of the T stems of the members I2 and 
I3. ~ 

It will be observed that the line along which 
the plates I9 and 2| are arranged ‘end to end does 
not necessarily coincide with the line along which 
the members I2 and I3 are abutted. If desired, 
these lines may coincide at a selected point along 
the longitudinal length of the beam, but it is 
often preferable to extend the web plate 2I fur 
ther toward the center of the beam than the 
?ange member I3. The arrangement of the 
?ange members I2 and I3, with one set of side 
surfaces of the T stems in ?ush relationship, per 
mits the web plates to be made of any convenient 
lengths, without requiring either of these web 
plates to be cr'imped. 

It is also to be observed that the auxiliary 
?ange members I8 are of shorter length than 
the central sections I9 and 20 of the web. In 
other words, the left end 22 of the members I8 
terminates nearer the center of the beam than 
the left end of the plate l9, as shown most clearly 
in Figure 5. This permits the auxiliary members 
I8 to be attached without requiring any crimp 
ing thereof due to change of thickness of web. 
The manner in which the several parts are at 

tached together has not been fully illustrated, 
but will be readily understood by those skilled 
in the art. Merely by way of illustration, we have 
shown a pair of splicing plates 23 and 24 along 
the line of juncture of the web plates I9 and 2|. 
A ?ller plate 25 may be conveniently arranged 
under the splice plate 23 where the latter over 
laps the thinner web plate I9. 
A similar set of splice plates 26 and 21 have 

been shown along the line of abutment of the web 
plates I9 and 20, but since these two web plates 
are of the same thickness no ?ller plate is neces 
sary at this point. 

It will be understood that if the length of the 
beam permits, the central section of the web may 
be a single plate and need not necessarily be com 
posed of the two web plates I9 and 20 spliced as 
at 26 and 21. 

It will also be understood that splice plates 
or the like are arranged in any convenient or de 
sired manner along the lines of juncture of the 
several aligned sections of the compression 
?ange; and it should be noted that splicing is re 
quired only along the stems of the T’s, thereby 
leaving the outer upper surface of the beam, 
smooth and free of rivet heads and the like. 
Web stiifeners 28 may be conveniently ar 

ranged at predetermined points, in accordance 
with requirements; and wherever possible these 
stiffeners extend all the way to the cross-bars of 
the T’s at the opposite sides of the beam. At 
the midportion of the beam, where the auxiliary 
?ange members I8 are arranged, the web stiff 
eners may be conveniently terminated at these 
members, as illustrated most clearly in Figures 1 
and 4. Some of the stiffeners may have to be 
crimped, as illustrated in Figures 3 and 4, but 
this is a common expedient that can be resorted 
to where desired. If desired, such crimping of 
web stiifeners may be obviated by providing ?ller 
pieces where necessary. Crimping of web stiff 
eners is perfectly safe and common practice, 
but crimping of ?anges, which our invention obvi 
ates, is unsafe since the ?anges carry vital direct 
stresses. 
We have not illustrated the method of fasten 

ing the several parts to each other in the draw 
ing for the reason that the arrangement of rivets 
or weldsto hold the several parts together is an 75‘ 
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obvious matter which will be readily understood 
by those skilled in the art, from the description 
given. It should be noted, however, that no rivets 
or rivet holes are necessary in the cross-bars of 
the T-shaped ?ange members. This simpli?es 
the work of assembly in the shop, and e?ects an 
obvious economy in material. 

It will also be understood that the number 
of sections into which the compression ?ange 
and/or the web may be divided is a matter de 
pending upon the desires and requirements of the 
designer. In the usual beam, three sections pro 
vide a highly e?icient and economical structure, 
although, obviously, more than three sections may 
be provided if desired. In fact, the construc 
tion illustrated shows the web composed of four 
sections, but the two central sections are merely 
continuations of one another, so far as thickness 
is concerned. 
The advantages of the present construction 

lie not only in the provision of a “clear ?ange”, 
but also in a marked economy of material and 
workmanship. The “clear ?ange” makes the 
present beam particularly useful in connection 
with railroad bridges, since railroad ties may be 
conveniently mounted upon the upper surfaces 
of two parallel beams of the present character 
without requiring any notching of the ties to com 
pensate for rivet heads or irregularities provided 
by cover plates. While we have shown a con 
struction in which the outer surface of the ten 
sion ?ange is also smooth and uninterrupted, it 
will be understood that a “clear flange” at the 
bottom, though advantageous, is not as import 
ant as a “clear ?ange” at the top. 

It is the T-shaped nature of the ?anges which 
permits the Web to be composed of separate 
sections having different thicknesses; and it may 
be noted in passing that the conventional plate 
girder (composed of a web, four angles, and two 
or more cover plates), is uniformly provided with 
a web of uniform thickness throughout, because 
a variation in thickness would be unfeasible be 
cause of the impracticability of crimping the 
?ange angles. This uniform thickness is com 
puted on the basis of the minimum thickness 
permissible at the region of greatest shearing 
stress, which is at the end of the beam. This 
means that the conventional plate girder has a 
web thickness at the midportion which is greater 
than necessary. In accordance with our present 
invention, however, a beam may be provided in 
which the web thickness may conform, more ef 
ficiently, to the “shear diagram”, i. e. to the 
reduced thickness which the lesser shear stresses 
at the center of the beam permit. 
From certain aspects, it will be understood 

that a web of uniform thickness throughout may 
be employed in a beam of the present character, 
while the advantages accruing from the sec 
tional nature of the compression ?ange may still 
be retained. Similarly, in certain beams, the 
compression ?ange may be composed of a single 
member uniform in cross-section throughout 
the length of the beam, while the web may be 
caused to vary in thickness in the manner here 
in illustrated and described. Furthemore, while 
we have shown the central compression ?ange 
member with a thicker and wider cross-bar and 
a thicker and longer T stem, the additional area 
may in many cases be provided by increasing 
only one or several of these dimensions. The 
important feature lies in the fact that the outer 
surfaces of the cross-bar are ?ush with one an 

‘3 
other, and that the side surfaces of the T stems 
are ?ush with one another on one side. 
In general, it will be understood that changes 

in the details herein described and illustrated 
for the purpose of explaining the nature of our 
invention may be made by those skilled in the 
art without departing from the spirit and scope 
of the invention as expressed in the appended 
claims. It is therefore intended that these de 
tails be interpreted as illustrative, and not in 
a limiting sense. 
Having thus described our invention, and il 

lustrated its use, what we claim as new and de 
sire to secure by Letters Patent is 

1. In a structural beam having two opposite 
?anges and an intermediate web, a compression 
?ange comprising at least two ?ange members 
arranged end to end, each member being of 
T-shaped cross-section with the stem integral 
with the cross-bar of the T, the member in the 
region of greater bending moment being heavier 
than the adjacent member in the region of lesser 
bending moment, said members being arranged 
with one set of side surfaces of the T stems in 
?ush relationship, and said web comprising a 
plate connected to said T stems along the ?ush 
sides thereof. 

2. In a structural beam having two opposite 
?anges and an intermediate web, a compression 
?ange comprising at least two ?ange members 
arranged end to end, each member being of 
T-shape cross-section with the stem integral 
with the cross-bar of the T, the member in 
the region of greater bending moment being 
heavier than the adjacent member in the region 
of lesser bending moment, said members being 
arranged with the outer surfaces of the T cross 
bars and with one set of side surfaces of the 
T stems in ?ush relationship, and said web com 
prising a plate connected to said T stems along 
the ?ush sides thereof. 

3. In a structural beam, a compression ?ange 
comprising at least two ?ange members arranged 
end to end, each member being of T-shaped 
cross-section with the stem integral with the 
cross-bar of the T, the member in the region of 
greater bending moment being heavier than the 
adjacent member in the region of lesser bend 
ing moment, said members being arranged with 
one set of side surfaces of the T stems in ?ush 
relationship, and a web comprising at least two 
web plates arranged end to end and secured 
to the ?ush sides of said T stems, the plate in 
the region of greater shearing stress being 
thicker than the adjacent plate in the region of 
lesser shearing stress, the inner set of side sur 
faces of said plates being in ?ush relationship. 

4. In a structural beam, a compression ?ange, 
a tension ?ange, and an intermediate web; the 
compression ?ange comprising at least two 
?ange members arranged end to end, each mem 
ber being of T-shaped cross-section with the 
stem integral with the cross-bar of the T, the 
member in the region of greater bending moment 
being heavier than the adjacent member in the 
region of lesser bending moment, said members 
being arranged with the outer surfaces of the 
T cross-bars and with one set of side surfaces of 
the T stems in ?ush relationship; the tension 
?ange also comprising a, member of T-shaped 
cross-section with the stem integral with the 
cross-bar of the T, auxiliary ?ange members 
secured to the last-named T stem and to the 
web in the region of greater bending moment; 
and the web comprising at least two web plates 
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arranged end to end and. secured to said T stems 
along the. flush sides thereof, the plate in the 
region of greater shearing stress being thicker 
than the adjacent plate in the region of lesser 
shearing stress. 

5.v In a structural beam, a compression ?ange 
comprising three ?ange members arranged end 
to end, each member being of T-shaped cross 
section with the stem integral with the cross-bar 
of the T, the center member being heavier than 
the outer members, said members being arranged 
with the outer surfaces of the T cross-bars and 
with one set of side surfaces of the T stems in 

‘2,058,537 
?ush relationship, a tension?ange comprising 
a single member of T-shaped cross-section'with 
the stem integral with the cross-bar of the T, 
auxiliary ?ange members secured to the mid 
portion of the tension ?ange along the T stem 
thereof, and a Web comprising three web plates 
arranged end to end and secured to said T stems 
along the flush sides of the latter, the center 
plate being thinner than the others, and longer 
than said auxiliary ?ange members. 

WALTER H. WEISKOPF. 
JOHN W. PICKWORTH. 

(a 


