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ward G. Budd Manufacturing Company, Phil--
adelphia, Pa., 2 corporation of Pennsylvania

Application May 4, 1937, Serial No. 140,591

13 Claims.

This invention relates to improvements - in
power units for rail cars and more particularly
to an improved tractor unit having a dual power
plant of the self-contained type.

The principal object of this invention is to
provide a tractor unit in which a high ratio of
available horse power per gross weight can be
developed by the use of self-contained internal
combustion engine power plants carried in an
improved body structure having a very high
strength-weight ratio. :

A further object of the invention is to provide
a tractor unit, the frame of which may be con-
sidered to have two substantially similar spaced,

but dependent, sections each of which includes .

a combined underframe and power plant sup-
port structure on which the respective power
plants are mounted, each structure and its power
plant being balanced over its truck support with
the respective sections of the tractor unit joined

to resist longitudinally directed draft and buff- "

ing loads.

Anocther object of the invention is to provide
an improved body structure of truss type for a
dual power plant tractor unit in which the re-

spective power plants are substantially balanced -

over their local supports.

Further objects and advantages of the inven-
tion will appear from the following disclosure
of a preferred form of embodiment thereof taken
in connecticn with the attached drawings, in
which,

Fig. 1 is a side elevation of a tractor unit of
the rail car type adapted for dual ‘engines;

Fig. 2 is a horizontal section through the rail-

car unit of Fig. 1 showing the power plant and
accessories in plan;

Fig. 3 is a plan view of the power plant sup- '

port and underframe structure with one' side
frame disassembled;

Fig. 4 is a side elevation withs parts in phantom v

view showing the relative location of the power
plants with respect to the supporting trucks;

Fig. 5 is a side elevation of the underframe,
and

Figs. 6 to 10 inclusive are transverse vertlcal
sections on the lines 6—86 to 18—1@ inclusive on
Fig. 3.

Heretofore, tractor units for trains, as dis-
tinguished from unit cars, have been provided

with large power plants and rather than exceed.’

the practical weight limitations of minimum sized
trucks, additional units have been used where
additional power was required. In -accordance
with my invention, however, I attain a much

(CL 105_-414) o

higher power-weight ratio by whlch I can elther o

increase the power without exceedlng the: des1red
operating limits, or by reducing the weight of the
tractor unit, the available power is adequate for
the preferred acceleration and speed conditions.

One form of embodiment to which my inven-
tion is particularly susceptible, includes a single
continuous underframe having substantially sim-
ilar sections with integral power plant supporting
members on which the power plant is mounted,
each section of the underframe and its power
plant being substantially balanced. over the re-
spective supporting truck. Although the sections
of the underframe are continuous, they are joined
primarily to transmit longitudinal forces and side

]
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frame trusses of the necessary body structure

support the relatively low unbalanced loads due
to the auxiliary engine equipment. In this man-
ner, each of the power plants may be of increased
horse power capacity as the body load is greatly
reduced, although without sacrifice of strength.

The power plants which constitute the princi-
pal loads of a tractor unit 10 each include a
prime mover ! { and generator 12 and, as shown in

‘Fig. 4, each power plant is mounted over a truck
i3 with the center of gravity of the power plant
substantially balanced over the king pin support
14 on the ‘truck. The trucks are preferably of
the power type, having suitable electric motors,
not shown, for the desired tractive effort.

.In addition to the power plants, is the auxiliary
equipment which is diagrammatically illustrated
to include the following: auxiliary motor genera-
tor set 15, air compressors 16, auxiliary fuel tank
17, fuel pumps 18, oil coolers 19, air tanks: 20,
control boards 21, battery compartments 22, sand
boxes 28, etc. It is,.of course, to be understood
that the location of these auxiliaries is primarily
for convenience but that they add to the load
necessarily carried by the car body. The opera-
tor’s cab is shown at 24 and the assistant opera-

- tor’s compartment at 25, being separated by the
air intake tunnel 26. The air enters through
grilles 27 and is dlstmbuted over the power plants
in any well known manner.

The underframe is generally shown in Fig. 3 in
plan and in Fig. 5 in elevation and is continuous
throughout the length of the unit and constitutes
a unitdary base which is preferably built up of
light, relatively thin steel plates suitably welded
together and having the necessary angular rein-

forcements for rigidity.” As shown in ¥ig. 3, it~

may be seen to have substantially similar- sec-
tions 33 and 34 each of which is adapfed to re-

ceive a power plant and each of which is char-:
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2

acterized by the provision of a transverse bolster
35, which has provision for the king pin {4 for
mounting on the truck 13,

Throughout its length, the underframe may be
considered to consist of two continuous longi-
tudinal beams 36 of generally I-section, the webs
of which are indicated at 37, the lower flange at
38 and the upper flange at 39. In the central
part of the underframe, the web is comparatively
low and each beam serves primarily as a column
although the respective beams are joined sub-
stantially throughout their entire length by a
bottom plate 41 and as shown in Fig. 9, the cross
section is substantially U-shaped with a low wide
channel.

In the regions 33 and 34 which are relatively
similar, the beam web 37a is quite high and in
the prime mover section, the upper flange 3%a
extends inwardly a substantial amount as shown
in Fig. 7. This is adapted to directly receive the
prime mover structure. In the generator ‘sec~
tion, as shown in Fig. 8, the upper flange 390
extends outwardly to afford a substantial base
for the generator.

The transverse members of the underframe, in
addition to the bolsters 35, are the front end
sill member 42, the forward needle beam 43, rear
needle beam 44, and rear end sill member 45.
Each of these members extends across the lon-
gitudinal beams 36 and is integrally formed
therewith, such transverse members thus giving
great rigidity to the underframe. In addition,
transverse webs 47 are provided where necessary,
as shown in Fig. 6, in the prime mover section,
such webs being cut away and extending under
the crank case as is well known. Other webs of
a similar character, but of less extent, are also
provided for the high web section 37Ta of the
longitudinal beam in the power plant sections
33 and 34. Horizontal braces 48 are provided

for the bolster beams 35, and in other places’

where strains are lower, gusseting of generous
proportions is used.

As the bolster 35 extends across the respective
sections 33 and 34 for a substantial balance of
these sections, and as the power plants including
the prime mover {i and generator {2 are also
substantially balanced with respect to the king
pin or support point, it may be considered that
the intermediate zone between needle beams 43
and 44 has no material bending moment. 'The
beams in regions 33 and 34 are effective girders
of substantial depth due to the requirements of
supporting the parts of the power plant and the
only vertical load between needle beams 43 and
44 is due to the auxiliary equipment and rela-
tively small body loads. These loads are carried
by the body.

The body framework is preferably of truss con-
struction and, as shown .in Fig. 4, the principal
elements of a truss include the continuous upper
chord members 50 and 51, lower chord members
52 and 53, all of which may be external mould-
ings attached to posts 54 and 55. Diagonals 56
are used, being joined to. the posts and chords
by gussets 57. In addition, a heavy internal
plate 58 is provided at the bottom of the side
frames, such plate serving as an intermediate
thickness plate by which the side frames are se-
cured to the underframe through flanged por-
tions 42a on the front sill, portions 35a¢ on the
bolsters, portions 43¢ and 448a on the needle
beams and portions 45z on the rear end sill.
This piate is preferably welded to the side frames
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and riveted to the underframe due to the differ-
ence in materials.

These trusses not only serve as a basis for the
body sheathing, and to support any relatively
small unbalanced power plant loads and the floor
loads of the auxiliaries ketween the needle beams
43 and 44, but by being rigidly attached to the
transverse underframe members, they serve as
longitudinal members at the side edges of the
tractor unit, suppiementing the longitudinal
beams 38 to resist longitudinal loads. An un-
usually strong tractor unit is thus provided which
has no unnecessary weight.

Forward of the front end sill member 42 is g
downwardly and forwardly extended portion 56
which is integrated with the main portion of
the underframe and constitutes a bumper. It
is preferably of arcuate shape in plan view and
thereby adapted to ward off obstacles with which
the tractor unit may contact. The outer con-
tacting wall includes a box or channel shape
member 61 which ties in with the extremities of
the front end sill member 42, such outer wall
being also tied.in with the intermediate parts
of the underframe through the diagonal mem-
bers 63 which are also preferably of a box cross
section. The structure .is more particularly
shown in Fig. 10 in which it is to be noted that
the central part is provided with a horizonial
web 64. The entire bumper portion serves as
the principal support for the operator’s compart-
ment £4 and 25.

The truss framework of the body also extends
across the front of the car body, such structure
being shown and described in a co-pending ap-
plication Serial No. 74,542, filed April 15, 1936,
Ragsdale et al., such structure being so arranged
as to ward off obstacles and to distribute collision
loads into the underframe. The entire front is
preferably of generally rounded shape and of an
upwardly and rearwardly inclined relation and
may be characterized as of hoof- shape.

Below the bumper portion 60 and completing
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the front end construction, is the pilot 68, suit-

ably braced to the underframe by braces 69.
This pilot is also of curved form in plan and up-
‘wardly and rearwardly inclined to join in the
underframe below the anti-climber 70.

The entire front end of the body thus serves
as a continuous pilot. This, however, is merely
a suitable form of structure, it being understood
that other arrangements are possible and that
the relations of the operator to the prime mover

_1s of no material importance in view of the great

weight of the prime mover. Substantial balance
of the prime movers and underframe sections
makes it possible to substantially increase the
power plant size with a resulting increase of
tractor effort.

While I have shown a preferred form of em-
bodiment of my invention, T am aware that modi-
fications may be made thereto and I, therefore,
desire a broad interpretation of the invention
within the scope and spirit of the disclosure
herein and of the claims appended hereinafter.

What I claim is:

1. A multiple engine tractor unit of the class
described, having an underframe with substan-
tially duplicate engine bed portions. and a closed
car body structure mounted on said underframe.
said car structure comprising trussed side frame
members, including vertical struts and longitudi-
nal chords and tied strongly into the underframe
in the region of the engine bed portions and
adapted to take the vertical load stress between
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