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This invention relates to a self-supporting body having 
lattice girders provided in the side walls, which body is 
particularly intended for a motor bus, a door case being 
provided in at least one of the side walls either between 
the front and the rear axle or behind the rear axle of 
the bus. - 

In vehicle bodies of this type the longitudinal girders 
of the bottom frame are of very light construction, 
Whereas the transverse girders have appreciable dimen 
sions because these are to transfer the loads to which 
the bottom frame is subjected, viz., the weight of the 
motor, of the driving gear, of the ?oor and of the pas 
sengers, to the lattice girders provided in the side walls. 

If a door case is provided in the side wall of the 
portion of the body between the two axles, it is neces 
sary to interrupt the lattice girder in said side wall. The 
transverse forces and couples which act in said lattice 
girder and which are thus released, must be taken up 
and be transferred from the one portion to the other 
portion of said girder. The door case itself is not capable 
of accomplishing this. 
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Various methods have been tried to solve this problem, ‘ 

but so far without any satisfactory results, for the dis 
advantage arises that cracks will form, especially‘ in the 
corners of the door case. 

In the present invention, by means of which the above 
disadvantage is eliminated, the portions of the lattice 
girder separated by the door case are connected with 
each other by two three-dimensional structures which 
transfer the couples. acting in the one lattice girder por 
tion to the other lattice girder portion through a two or 
three-dimensional structure located outside the plane of 
the lattice girder portions. ' 

In this way the forces and couples acting in the two 
portions of the lattice girder are caused to by-pass the 
door case outside the plane of the side wall in such a 
manner that said two portions of the girder again func 
tion as a single girder. . 

In a preferred embodiment of a self-supporting body 
according to the invention the three-dimensional struc 
tures are formed from two three-sided pyramidal frames 
which are mirror images of each other and which are 
located one on each side of the door case and bearing 
on two successive transverse girders of the bottom frame 
of the body, said pyramidal frames being connected with 
each other by a two-dimensional lattice girder, which 
girder runs parallel or substantially parallel to the side 
wall containing the door case and which two-dimensional 
lattice girder is located between said successive transverse 
girders. 
By the use of this construction a free space becomes 

available behind the door case for the provision of one 
or more foot boards, while the accommodation for the 
foot boards, as well as the space between the two longi 
tudinal girders of the bottom frame is not obstructed. 
The invention will now be further described and eluci 

dated with reference to the accompanying drawing, in 
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which an embodiment of a self-supporting body accord 
ing to the invention is shown by way of example. 

In said drawing: 
Figure 1 is a perspective view of the frame of a por 

tion of a‘ self-supporting body according to the invention; 
Figure 2 is a diagrammatic perspective view of the 

forces acting in the door case; and 
Figure 3 is a view on a larger scale and also in per 

spective of an embodiment of the three-dimensional 
structures and the intermediate two-dimensional structure. 
The bottom frame of the self-supporting body. is built 

. up of two longitudinal girders 1 and 2 interconnected by 
transverse girders 3, 4, 5, 6 and 7. Between the trans 
verse girders 3 and 4 a horizontal piston type engine 8 
is suspended below the floor level of the bottom frame. 
The longitudinal girders 1 and 2 are slightly curved up 
wardly between the transverse girders 6 and 7 in order 
to provide a su?icient space for the vertical movement 
of the rear axle (not shown). 
The free ends of the transverse girders 3 are con 

nected with the horizontal lattice girders provided in 
the side walls, the continuous lattice girders in the unin 
terrupted side wall being designated by the numeral 9 
and the two portions of the lattice girders interrupted 
by a door case 10 in the other side wall being desig 
nated by the numerals l1 and 12. 
The upper lattice girders 9 (on the side of the body 

without the door) and 11 and 12 (on the side with the 
door) de?ne the lower edges of the window openings. 
Between the upper edges of the two side walls, cross-ties 
13 are provided which are interconnected by a number 
of longitudinal ribs 14 (only partly shown), two of which 
de?ne the upper edges of the window openings. 

Fig. 2 shows what forces and couples are to be trans 
ferred from the one portion 11 to the other portion 12 
of the lattice girder because of the interruption of the 
side wall by the door case 10. For purposes of illus 
tration there will be used a two-axled motor bus with 
a frame resting on two points of support, which frame 
projects a certain distance beyond the rear axle support. 
One of the points at which the sum of the moments 

about the longitudinal direction of the frame is zero will 
fall between the two points of support, i. e. the two 
axles, and will be closer to the most heavily loaded 
point axle. If said point where the moment is zero is 
located between transverse girders, the portions, of the 
lattice girders adjacent the zero point are loaded by 
couples as well as by the vertical forces transmitted by 
the transverse girders. 

In: Figure 2'it' has beenassumed that the point where 
the moments are zero is located between the transverse 
girders Sand 6, since this is more complex than where 
the zero point occurs at one of the transverse girders. 
To the right of said point, the side on which‘the door 
case is positioned, the couple to be taken up is positive, 
while to the left of the point it is negative. 

In Figure 2 the couple which is exerted there by the 
lattice girder portion 12 is shown as a positive couple M. 
A couple N is exerted on the side of the door case by the 
lattice girder portion 11, which couple is negative. This 
is also the case if, for example, the Zero point lies exactly 
at the transverse girder 5 or within the door case, and the 
couple M=O or is negative. 
The free forces P and Q are thus generated, which are 

equal to each other but in the opposite directions, so that 
in the case shown P and Q form a positive couple R. It 
stands to reason that the couples M, N and R must be in 
equilibrium. This, however, presents difficulties, because 
obviously it is not possible to provide a diagonal bar 
across the door case since it would obstruct the door 
frame. 
The lower edge 15 of the door case 10 forms the lower~ 
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most footboard and it consists of a horizonal ?at plate 15 
which to have a small stepping height should not have 
any appreciable thickness in vertical direction. This 
plate, therefore, cannot take up a couple acting in a ver 
tical plane. The roof of the motor bus cannot take up 
such a couple either, because no diagonal bars can be pro 
vided between the lattice girder and the roof, for such 
bars would run through the bays in which the Windows 
are provided. 
The pro?le of the longitudinal girder 1 cannot be made 

heavier because the vertical dimension thereof is limited. 
In addition it should be borne in mind that a displacement 
of the forces P and Q and the couples M and N to a ver 
tical plane through said girder would result in a load 
which would bend said girder portion. 

Since the transverse girders 5 and 6 are located in a 
plane they can only transfer a couple if they act as levers 
having the lattice girder 9 as a ?xed fulcrum. The appli 
cation of the theorem of moment to the force P and the 
two vectors of the couple M teaches that all of these are 
multiplied by an amount obtained by dividing the dis 
tance between the longitudinal girder 1 and the lattice 
girder 9 into the distance between the lattice girder 9 
and lattice girder parts 11 and 12. 
The result is that large moments will manifest them 

selves in the points 16 and 17 of the girder 1. By taking 
up said moments by making the girder 1 heavier would 
also detract from the purpose of a self-supporting body 
which is to keep the weight as low as possible. 

In addition the moment of resistance against bending 
would hardly be increased, so that the body will not re 
main rigid adjacent the door case. 
A reinforcement of the bottom frame girder 1 by con 

verting it into a lattice girder, which reinforcement would 
have to be effected between the transverse girders 3 and 6, 
is not possible either because of the presence of the en 
gine 8. 

According to the invention the problem is solved by 
effectively making the two lattice girder portions 11 and 
12 into a single girder again. This is effected by the inter 
position of three-dimensional structures that are con 
nected with said lattice girder portions. 

In Figures 1 and 3 a preferred embodiment of said 
structures is shown, according to which embodiment said 
elements consist of two frames in the form of a tetra 
hedron or three-sided pyramid, which frames form mirror 
images of each other and the ribs of which are constituted 
by the bars 18, 19, 20, 21, 22 and a portion of the trans 
verse girder 4 and by the bars 18’, 19', 20’, 21', 22' and 
a portion of the transverse girder 5 respectively. 

In this connection it should be noted that the bars 18 
and 18’ are portions of the lower lattice girder portions 
11 and 12. 
The two tetrahedrons are connected by a two-dimen 

sional lattice girder formed by the bars 21, 21’, 23, 24 
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and the diagonal 25. This two-dimensional lattice girder 
is generally suf?cient, because the forces S and T which, 
upon the transfer of the forces P and Q to the longitudi 
nal girder 1, are exerted on the ends of the transverse 
girders 4 and 5 connected with the lattice girder 9, are 
sufficiently small so that the couples U and V resulting 
from the transfer of said forces to the girder 1 have little 
in?uence. Said couples act in planes normal to the gird 
ers 1 and 2. 

However, it is also possible to effect the connection be 
tween the two tetrahedrons by a three-dimensional struc 
ture. , 

I claim: 
1. In a self-supporting vehicle body having a frame of 

longitudinal and transverse girders, side walls with‘lon' 
gitudinal lattice girders therein and a door case provided 
in one of said side walls between successive transverse 
girders and interrupting the lattice girders in thatside 
wall, that improvement comprising two rigid three-di 
mensional couple transferring structures, one attached 
to a lattice girder on each side of the door frame for 
transferring couples from the lattice girder out of the 
plane of the lattice girder, and a rigid couple transferring 
structure connecting said two rigid three-dimensional cou 
ple transferring structures outside of the plane of the 
lattice girder. 

2. The improvement as claimed in claim 1 in which 
said rigid couple transferring structure connecting said 
two rigid three-dimensional couple transferring struc 
tures is two-dimensional. 

3. The improvement as claimed in claim 2 in which 
said rigid couple transferring structure comprises a rec 
tangular frame with a diagonal brace therethrough. 

4. The improvement as claimed in claim 1 in which 
said rigid three-dimensional couple transferring struc 
tures are tetrahedral frames which are mirror images 
of each other, each frame being connected at two points 
of the frame to one of the successive transverse girders 
between which the door frame is positioned. 

5. The improvement as claimed in claim 4 in which 
one edge of each of the tetrahedral frames is formed by 
a portion of the lower edge of the lattice girder which 
is interrupted by the door case, a second edge is formed 
by a portion of the transverse girder against which the 
tetrahedral frame bears, and a third edge is formed by 
an edge of the rigid couple transferring structure. 
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