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“involves a further increase in weight.

l’atented Jan. 2, 1940

UNITED STATES

2,185,988

PATENT OFFICE

2,185,988
ENGINE BED UNDERFRAME

E&rl J. W. Ragsdale, Norristown, and Albert G.
Dean, Narberth, Pa., assignors to Edward G. .
Budd Manufacturing Company, Philadelphia, - °
Pa., a corporation .of Pennsylvania :

Appllcation April 13, 1936, Serial No. 94, 134
Renewed June 21, 1939 .

21 Claims.

This invention relatés to improvements in un-
derframe construction for rail cars and more
particularly to an improved underframe for a
tractor unit rail car having integral power plant
supporting elements. It is & continuation in
part of co-pending application Serial Number
720,490 filed April 13, 1934 and entitled “Rail
car front end construction”.

The . development of high speed, nght. weight
rail car construction especially adapted for self-
contained power plants as of the Diesel type has
‘required an economy of weight as well as an
increase in strength and safety. The horse-
power required depends on the weight of the
car and an increase in power plant requirements
If the
allowable loading limit on double truck axles

is reached, however, more axles involving fur-’
l—ﬂghly efficient -

ther weight are necessary.
stressing of the effective parts of the underframe
is thus of major importance in the high speed,

>light weight rail car service.

‘Furthermore, at the high speeds at which
these rail cars are -adapted to run, the collision
reacting force is greater rather than less as
would be expected with the lighter weight trains,

) inasmuch as. the collision reaction depends on
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the second power of the speed. It is essential
that the underframe be of even greater strength
than the prior heavy structures used, and it
must be of lighter weight than prior construc-
tions in order to .economize on power demands.

One of the principal objects of this inven-

tion is to provide a combined underframe and.

power plant support which:extends substantially
throughout the forepart of a tractor unit rail

car and serves to carry the entire body as well .

-as the power plant, the load. reactions being
transmitted through an_integral bolster to the
supporting truck.

- Another object of the invention is to provide
& combined underframe and power plant sup-
porting structure for a light weight, truss.type
car in which the power plant and underframe
is balanced over the integral bolster so that the
car dody is normally free of power plant load
reactions, thus insuring steadier operation and
greater traction. :

Another and inore speciﬁc object of the in-
vention is to provide a combined underframe
and power plant supporting structure for a rail
car. hiéving substantially through running lon-
‘gitudinal web truss members for directly tak-
ing the posaible collision stresses and acting as
the principal longitudinal sills for strengthening

(Cl 105—414) o

the underframe’ and- simultaneously supporting
the power plant.

Another object of the invention is to provide
a welded plate structure of a high strength metal

rigidity and which is simultaneously adapted
for supporting a light weight truss type rail car
body of a high speed rail car tractor unit.

A still further object of the invention is. to
provide a unitary power plant support and under-
frame structure having. forwardly projecting

" bumper portions and rearwardly extending stress

distributing members for the adequate reaction
to collision loads, distribution of collision loads

" on the body to the underframe and side frames,

and - balancing out bending moment rea.ctlons
into the body side frames. :

Another object of the invention is to provide
a power plant supporting base structure to which
the main portion of the body of the rail car
may be secured, such base in itself serving as
the fiooring of the power plant compartment,
and having a rounded front end to take and

.alloy for a power plant bed which can be arc 5
- welded . at' the respective seams and built into
an open, cellular structure of great strength and -
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ward off laterally collision shocks, such base hay- °

ing draft -gear receiving pockets and being
adapted to anchor body beams of an anti-colli-
sion nature to prevent shearing off in case of
accident,

Further objects. and advantages of the 1nven-
tion ‘will appear from the following description
of preferred forms of embodiment thereof as
shown on the attached drawings in which: .

Fig. 1 is a side elevation, Wwith parts in section
of the front end of a rail éar showing the con-

struction and location of the combined: power -

plant support-and car body underframe.’

Fig. 2 is a perspective view of the underframe
shown in Fig. 1.

Fig. 3 'is a top plan view of the underframe
shown in Fig. 1 and at a slightly smaller scale.

Fig. 4 is a vertical section through the body
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side frame and a part of the underframe showirig
the manner of attachment of the side frames 45

thereto.
Fig.5isa t.op plan view of a modified form of
underframe and power plant support construc-

- tion.

Fig. 6 is a side elevation of the construction’

.shown in Fig. 5.

Figs. 7 to 18 inclusive are vertical sections
taken along-the lines 1—T to 8—{8. respectlvely
on Fig. 5.
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tractor unit 10 as generally shown in Pig. 1

-is mounted on-a unitary member f| which con-

stitutes a combined underframe and power plant
~ support. This underframe and power plant sup-
5 port member Il is preferably mounted in bal-
anced relation to the truck #2 by the relatively
large annular truck bearing 18 on the truck
frame, the king pin bolt 14 passing through this
bearing and the bolster, thus tying the under-
10 frame to the truck while permitting a relative
rotation therebetween. ) .
When the remsining part of the car is used
for. baggage or passenger accommodation, an
‘extremely light weight truss construction for the
15 body may be used, and in such case the under-
frame extends only under the forward portion
of the car over the supporting truck. Preferably,
the underframe extends substantially through-
out the operator’s compartment and power plant
20 compartment to the bulkhead (0a, thus serving
not only as the power plant support but also as
the entire underframe for the body in this re-
gion, -and as described hereinafter, the body
framework is secured thereto.”. If, however, the
25 - entire car were to be used for power plant, the
underframe would extend throughout the car.
The light: weight truss type body construction
for haggage or Dassenger accommodation does
not require a through running underframe of
30 this type, however.

The underframe and power plant Ssupport

member I is provided -centrally with longitudi-
nally extending raised beams I5 of web truss con-
struction, which are tied together transversely

86 and reenforced by top' flanges 16 forming top

chord members of the truss. The main unit of
the power plant generally indicated at 17 in Fig.
1 is secured to these top flanges. The power
plant, which in the preferred construction in-
40 cludes an internal combustion engine, which may.

be of the Diesel type, and generator, is so dis-.

posed longitudinally and transversely of the un-
derframe that the ‘combined weight of power
plant and underframe and the principal acces-
45 Sories is substantially balanced over the king pin
4. . This location of the center of gravity of the
underframe {1 and the power plant and its prin-

cipal accessories substantially directly over the

King pin, insures minimum reactions between

50 truck and body in rounding a curve and greatly
improves the smoothness of operation. The
weight is even.y distributed on the driving wheels
and by reason of this mass being directly over
the driving truck, better traction is had.

55 - The front portion {1ia of the underframe struc-
. ture becomes one of the principal transverse -

members and in front is slightly offset down-

.wardly and conveniently forms the flooring for )

the ‘operator’s compartment 9. Large open-
60 ings materially reduce the weight of this part of
‘the underframe. A pocket or pockets {15 open-
- ing toward the front are adapted to house the
_draft gear and buffer connections.  The front

end tia of the underframe {f is rounded on & -

gs relatively short radius of curvature similar to
the contour of the body front, and acts to take
collision shocks directly and with the body tends
to ward off laterally any solid objects in its path.
It is continuous with the ends of longitudinal sills
70 15 and is welded thereto.
anchorages for the body side frames.

At the central portion of its front, the under-'

frame carries a rearwardly and upwardly in-
clined collision beam 24 extending substantially

7B to the roof and the upper end ot thls beam. ties

s amem

Side plates 25 serve as

into the roof framing and braces the underframe .
directly to the roof. A socket 24a, formed on the
underframe, is provided to prevent shearing of

_the collision beam at the underframe.

Intermediate the length of the underframe I{ &
is an integral bolster 20, and at its sides the bol-
ster is provided with vertically relatively deep
side plates 21 formed with outwardly extending
flanges 22 approximately equal to. the thickness
of the body side wall framing and forming as- 10
sembly joint structures by which the body side
walls are secured to the underframe. The down-~
wardly extending portions of plates 21 are pref-

‘erably braced through brackets 23 to the bot-

tom wall of the bolster, see Fig. 4. 5

The vertical side frame post carlines 30 are
secured to the underframe 11 and interconnected
to each other by a deep vertical plate 32 corre-
sponding to the depth of the side plates 21 of the .
underframe. The plate 32 is inwardly flanged in 20
its top margin at 33 and in the final assembly
nests with the angle formed by the flooring of
the underframe and the side plate 21 and is rigid-
1y secured thereto substantially throughout the
length of the underframe as indicated by the 28
rivets 34. By this construction, a very rigid and
strong interconnection between the unitary un-
derframe and the light we1ght side wall trusses -
of the body is attained. .

The underframe which serves double duty as 30
the supporting structure for the remairder of the
car and as the power plant support consists es-
sentially of a series of relatively wide ‘and thin
plates welded to vertical webs to make an inter-
nal cellular and rigid structure. "Such & con- 8§
struction is preferably made of a plurality of
separately welded plates due to the extreme light-

ness possible, although it is of course to be un-_

derstood that the plates may be riveted with .
only a slight increase of weight and without ma- 49
terial sacrifice ofvstrength but welding is pref-
erable.

To the rear of the bolster 20 and acting as a
needle beam, is an open web-like member 26
of generally outwardly diverging triangular like (g
sections by which longitudinal stresses of the
body are transferred to the longitudinal power -
plant supports of the underframe and thence to

‘the supporting truck. The side post joining

plates 32 are also secured to this portion of the 80
underframe. With such a .construction a cen-
ter sill is not essential and thereby great reduc-
tions can be had in the gross weight of the rail
car. )
Between the longitudinal sills {5 are a plurality gg
of vertical webs 27 integral with the underframe
webs and of a suitable shape to permit adequate
clearance between the underframe and power .’
plant. A horizontal web 28 may also be used be-
tween the webs adjacent the bottoms of the longi- gg .
tudinal sills and it may be cut out for weight re-
duction or convenience to provide holes as de-
sired.- "

The longitudinal sills alsoc may have suitable
hand holes 29 to facilitate attachment of the gg
power plant and to facilitate welding. In addi-

‘tion these holes tend to lighten the structure.

1t is to be noted that the flanges- {6 serving
as_the top chords, bottom plates and flanges 28
and i5a serving as lower chords, and intermedi- 70
ate’webs 15 with frequent vertical stiffeners in-
cluding inside webs 27 and outside columns 31,
constitute the entire underframe a truss and by -
using the top chords as_engine supports, webs '
as generator .supports, and bottom chord ex- ¥§















