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Patepfed, Feb. 11, i941

UNITED STATES

2,231,846

PATENT OFFICE

2,231,846
- UNDERFRAME cons'rnpe'non.

Albert G. -

Pa., assignor to' )

Dean, Narberth,
Edward G. Budd Manufscturing Company,
Philadelphia, Pa., & corporation of Pennsyl-

Application April 27, 1937, Serial No. 139,145
Renewed February 3, 1940

27 Clalms.

This invention relates to improvements in ve-
hicle bodies and more particularly to an under-
frame construction, especially adapted for rail
cars. It is more particularly a continuation in
part of my co-pending application, Serial No.
740,544, issued as Patent No. 2,185,977, Jan. 2,

1940, filed August 20, 1934, for Vehicle. body con-

struction and method of assembling the same,
and is a continuation in part of a co-pending ap-
plication, Serial No. 101,668, issued as Patent No.
2,171,425, Aug. 29, 1939, filed September 19, 1936,
for Vehicle construction of which I am one of the
joint inventors. ’

. I have, heretofore, disclosed an improved form. -

of vehicle body more especially for rail cars
which is of a light weight, high strength type, the
entire framework of which comprises a hollow
truss. with the roof and underframe members
serving as chords and with the side frames adapt-
ed to serve as the struts. Such construction is
more especially formed of separate sub-assembled
units which are in. turn preferably formed of
rolled sections of high tensile material such as of
«18—8” stainless steel welded into an integral
unit.

The principal object of the present invention is
to provide an improved underframe construction
for g vehicle which is adapted to serve as the
compression member of the hollow body truss,
such underframe being primarily adaptedtoresist
longitudinal loads due to body reactions as well
as buffing loads, as distinguished from bending
loads which are carried by other parts of the ve-.
hicle body. .

Another object of the present invention is to
provide a simplified underframe construction
which may effectively be built as a sub-assembly
unit and quickly attached to the side frames of
the vehicle body with the joints fully accessible
for welding. )

_Another object of the invention is to provide an
improved underframe construction including a
column .form of center sill of especially light
weight through which a plurality’ of improved
floor beams extend with the entire center sill and
floor beams made into an effective plate girder
by the provision of integrally secured flooring.

These and other objects of the invention and
the manner in which they are attained will be-
come apparent from the following detailed de-
scription of preferred forms of embodiment of
the invention when read in connection with the
accompanying drawings forming a part thereof.

In the drawings—

Fig. 1 is a side elevation of a vehicle body;

-end sill. :

(CL 105—414)

g, 1a i1s.an enlarged vertical section through
a wall of the body; - .

Fig. 2 is a side elevation of the underframe sub=
assembly; :

Fig. 3 is a diagrammatic view prior to final as- .
sembly of the relative positions of the side and

underframe assemblies;

PFig. 4 1s an enlarged vertical section taken on
the line 4—4 of Fig. 5; ' e

Fig. 5 is a fragmentary plan view on the same
scale as Fig. 4 of the center and end sill assembly
with parts broken away being shown in section;

Fig. 6 is a transverse vertical section, the sec-
tion being taken substantially on the line 6—86 of
Fig. 5; ’ ) ;

Fig. 7 is a transverse vertical section similar to
Mg. 6 but showing the typical floor beam section

- where the floor beam passes through the center

sil; - : . .
 Fig. 8 is a detail transverse vertical section on
an enlarged scale taken substantially on the line
$—8 of ¥Fig. 5; - o

Figs. 9 and 10 are vertical sectionsl views

- through a typical floor beam construction and

through the reinforced floor beam generally
termed “the needle beam” as shown In Fig. 11;

" JFig. 11 is a perspective view of an underframe
sub-assembly at one stage of the assembly opera-
tion; . .

Fig. 12 is a fragmentary detail plan view of the
reinforced transverse floor or needle beam parts,
being in section in part and broken away in part
to show the manner of its connection to the side
wall sub-assembly and to the center sill;

Fig. 13 is a plan view, with parts of the flooring -

broken away of a modified form of underframe;

Fig. 14 is a vertical longitudinal cross section
through a floor beam and taken on the line
14—14 of Fig. 15; ) ,
. Pig. 15 is a transverse vertical section taken
substantially along the line 15—15 of Fig. 13 and
showing the center siil, floor beam and attach-
ment to the side post; ’

Fig. 16 is a horizontal section taken substan-

. tially along the line 16—I18 of Fig. 15;

Fig. 17 is a horizontal section taken substan-
tially along the line §1—17 of Fig. 15;

Fig. 18 is a plan view with parts in section of
the end sill and related members;

Fig, 19 is an elevation of the end sill shown in
Fig. 18; -

Fig. 20 is an elevation of a modified form of

In one form of embodiment of the invention,
the improved vehicle body includes a side frame
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A to which is attached a roof B and an under-
frame C, each of which can be preassembled on
an especial assembly jig for initial sub-assembly
into a unit with the parts entering into these
structures readily accessible for attachment to
each other. Such sub-assembly method is par-
ticularly desirable in speeding up production
where large numbers of cars are being produced
and where the time saving justifies the jig ex-
pense or where the body elements may be as-
sembled at other points than the point of fabri-
cation. The structures are therefore arranged to
facilitate final assembly into a rigid body.

The side sub-assemblies A are the principal
load supporting members and are of truss type
having spaced vertical posts 18 which are of gen-
erally outwardly presenting channel form having
the side walls flanged and organized into shear
panels. They are connected at the top by & chan-
nel member {1 becoming a part of a top chord
which is telescoped over the upper ends of the
posts and secured thereto through its outer and
inner walls. The posts are spaced longitudinally
at varying distances to take care of various open-
ings required in the side of the car and properly
take the load stressed in the various longitudinal

_ regions of the body.

30

35

At the belt line, the posts {8 are further inter-
connected by flanged channel section moulding
strips 12 and I3 which extend throughout the
length of the side unit sub-assembly except for
the interruption at the door opening. At the
lower portion,-the posts are interconnected by
continuous longitudinal moulding strips 14 and
15 serving as a lower chord and being similar

- to moulding strip 12 and similarly connected to
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the posts. These last named moulding strips
are spaced a slight distance apart and the space
between them is bridged by a connecting longi-
tudinal strip of corrugated paneling 16.

To complete the truss structures of the side
wall frames, the diagonal members 11 are of box
section and adapted to take both compression
and tension strains and extend from points ad-
jacent the bottom of one post and extend to the
top of an adjacent post. They are secured to
the posts through the intermediary of genmerous
gussets 18 spot welded to the posts and diagonal
members both inside and outside of the side wall
truss structure, thus avoiding eccentricity of load-
ing in the truss structure.

The foundation of the underframe C, is the
center sill structure 20, see Figs. 3 and-4. ‘This
center sill structure, in order to secure the de-
sired lightness and have adequate strength to
take the longitudinal buffing and draft shocks is
suitably a built-up truss structure. This permits
the ready threading through the center sill, with-
out a break in the continuity of the chords of
the truss structures, of the Vertically deep floor
beams 21, and of their location longitudinally in
positions corresponding to the position of the
posts i0 in the side frames.

The center sill structure preferably comprises
two spaced vertically deep truss structures or
beams 22, see Fig. 5, these structures being In
the present instance, of the Warren truss type
and each extending the full length of the under-
frame. Each of these trusses may comprise top
chords 23, see Fig. 4, and bottom chords 24 each
of channel shape having laterally extending
flanges from their side walls, the channels pre-
senting toward each other. The channels of the
top chords, for ease of assembly, are built up
structures consisting of two laterally facing chan-
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nels 26 and 27 having their top side walls inter-
connected by a flat plate 28, all of sald parts be-
ing strongly interconnected by spot welds in their
overlapping edge portions, see Fig. 6.

The webbing connecting the chords 23 and .24
preferably consists of diagonal members 30
adapted to take both compression and tension
loads, such members being preferably constructed
by arranging two channels back to back and spot
welding them together through their walls. The
ends of these web members are telescoped be-
tween the side walls of the top and bottom chords
and spot welded thereto. Where desired, for addi-
tional strength, as adjacent the ends of the sill
structures, gussets 31 are spot welded to the side
walls of the webbing and to the side walls of
the channel section chords.

Adjacent the ends, the center sill structures
are reinforced by ‘a third vertically deep -truss
beam 32 arranged befween the beams 22 and sim-
flarly constructed. The top chord 23 of this
center beam may extend the whole length of
the underframe, see Fig. 3, and serve in its in-
termediate portions mainly as a floor stringer.
For further reinforcement, adjacent the ends, the
webbing may be reinforced as by spacing the
web members 30 more closely. For still further
reinforcement of the ends of the sill structures,
relatively heavy gauge, flat plates 33 are ar-
ranged in bridging relation to the laterally ex-
tending flanges of the top and bottom chords
23 and 24 beiween the adjacent beams and se-
curely spot welded thereto. . .

The transverse floor beams 21 vary somewhat
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in their detailed construction depending upon 35

their location in the structure. All of them, how-
ever, except the two adjacent each end, desig-
nated in Fig. 3 at 34, are of vertically deep sec-
tion and extend through bhetween the top and
bottom chords of the center sill structure. Of
these vertically deep floor beams, all except the
two corresponding to the third from the end in
Fig. 3 which may be termed. needle beams, being
designated at 35, which two are of exira heavy
construction for a purpose which will be described
hereinafter, are of a structure which will now be
described, the two extra heavy beams being also
of this structure except where otherwise specified.

The transverse sectional views shown in Figs. 9
and 10, the horizontal section shown in Fig. 12,
and the elevational view shown in Fig. 7, clearly
show this construction. Each of these beams
comprises a hollow box section beam which con-
sists in the typical form shown in Figs. 7, 9 and 12,
of the top and bottom chords designated respec-
tively 36 and 37, the adjacent side walls of which
are interconnected by spaced vertical corrugated
webbing 38. For ease of assembly of this webbing
with the top and bottom chords, these chords are
preferably constructed out of two laterally facing
channels which are first connected to the - web-
bing by welding through their bottom walls and
are then interconnected to form the channel
chords by cover plates 48 welded to the adjacent
side walls of the channels.

To provide for their final assembly with the
side sub-assemblies, the side walls of these box
section floor beams are integrally extended by
both the channels entering into the chord struc-
tures 36 and 3T and the webbing 38 beyond the
top and bottom cover plates 40 entering into the
construction of the chords 86 and 31. These ex-
tended ends of the webbing are flat and spaced
apart to fit flatly against the opposite side walls
of a post I8 as shown in Figs. 7 and 12, and, in
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