Sept. 3, 1963 J. E. CANDLIN, JR., ETAL 3,102,497
FLAT CAR FOR RAILWAY FREIGHT UNIT LOADING
" Filed Sept. 12, 1960 7 Sheets-Sheet 1

i

9

/9

|
&g
==
’III L
| 5
5

17
65

BERNE |

w9

o |
@x@”\%é
, %i

INVENTOR.
Jarees B redlig I,
alplz B Bergstrara

é@QQ : - By Yiomurill Hpecats Weandere




7y

Sept. 3, 1963 J. E. CANDLIN, JR.,, ETAL 3,102,497
} FLAT CAR FOR RAILWAY FREIGHT UNIT LOADING
Filed Sept. 12, 1960 7 Sheets-Sheet 2

N
=T T
Yoo T
— | t_JIlﬁ
—_ ! | Qh' ‘
4:1‘_| | H’— \
[
h|~ 7
o QS ‘
. l —{lit
i ol
. il
I’I-r:—jt: == I__lr-
I
| |} | ol
: N
i ! by
I | c
ARl IREE FEEENEE NS
| [ NN
| e P N
Il | SRR Y RN
| | | ;
T 0 5
‘ mesh I P - y 4
S ;||| ‘I::__:f-n é\ !}:: :
AN R N
: it ,#h T i) ! If |
T s )
' i “—-‘if?—ﬂ‘-: by ‘“:4,_.'"_:‘::“ ____#F: s
: _-P-]f‘ | ,1} —= Wl !
STU il S = |
honSTHsd p [ i :
! 1Q N I 0 4
! bl ! | [ i
}f 1
N \NH Bl 1o i 1oy
s [ '] il I If il i
h,] . Ij I q i
gl | ) b Eo)
R S .
A L gmi an } p | I 1]} . iy
IR R AT
Mt vl
| I i I a I
| RN M N
3 pr e S
| | i
| I | T I L] o
] by > e[ o e e
L S M | | = =T — T
nesees = e === 2 RN bl D i
FTred o= sy s v
i \ ! i I
RS T I S
'R IR N SR L
| ol o b N ‘ b ey ot ]
‘ 0o Ll H I Iy iy = oy
' Il N | i '|; pr- y
=11 = - i g (e N
== y il & Ly W e
i i I |I o _ _
H\__H = \‘ = h ‘45'____&___ - _‘__L;_’Jf {:;:'L_ —ﬁ:—_—_'_r'F—_" ;_l
| l / \ | y f il [ 0t ; I ;
| 1 A Ak u ol "t u. I L
! ‘ X
® ' NN INVENTORS™S
Ay DN N James I (aredliz, Jr,

; , Halph B Bergsitrard,
IS NI s v

"



Sept. 3, 1963 J. E. CANDLIN, JR., ETAL 3,102,497
FLAT CAR FOR RAILWAY FREIGHT UNIT LOADING

e,

Filed Sept. 12, 1960 . 7 Sheets—Sheet 3
Q
—n -y
=
! { bl
H | i
I
3 N
i ]
o =
T
T
i il !
li | || 1
AN
SRR
i by
L
=T 1 o g i
_|l__ —-r Ii T 1] '
b Iy oy
i L I Il
ol et 1
| | T
PR RN
,{ |l ==
M= T
=l , =
== = N T
P = T TR
b ; il J—: ot = e S |=
N

- - - .

o9 » INVENTORSSS
= N JmmesE Cardicn Jv
, Lg) faalple B Bergstrard,
3y opmenrcll] Hecot s Wesdooe
=z



3,102,497

7 Sheets—Sheet 4

J. E. CANDLIN, JR., ETAL
FLAT CAR FOR RAILWAY FREIGHT UNIT LOADING

Sept. 3, 1963
Filed Sept. 12, 1960

EQX
@ i b= & e zmw
=1 L WY
i~ g = m ............. I m ............ 1NN

[

|

|

|

|

J

|

l

§E§ !
|

|

Nk

l

|
\\:
!
~L#]
|

I
— I
I

|
Zy

| T T e L e e e e
e \ ﬂ

h\w \,v bm. &\: 9 W\ @

o %
& 7 &
B g o
 — — __F = T  F ]

1 ! ! ~L 7 1

mm.\ y @& 19 (24 Nm,\h\.\ P p \@

czgzs



3,102,497

T Sheets-Sheet 5

J. E. CANDLIN, JR., ETAL
FLAT CAR FOR RAILWAY FREIGHT UNIT LOADING

Sept. 3, 1963
Filed Sept. 12, 1960

6§
o
= =
\_ v I N\ Wm
z mnw L_\_ I b ¢m R W
S U | 1 T R S S
7 . - H 7 V4 % \ &
s il VAT
\\,\\uv o _ ‘Q\_‘ ‘\ ......... A
p ? i : \\ I . Il\.llle\.hll._.mum\l»/ll.M /,///
v G G219 A0 22 g gp N
P (\

= sy

yfatii \
4
g .

N__[ W

RSS2 0 s 5 .~ st e i

4

Lalpte B Bergstrard,

g e

7



3,102,497

J. E. CANDLIN, JR., ETAL
FLAT CAR FOR RAILWAY FREIGHT UNIT LOADING

Sept. 3, 1963

7 Sheets-Sheet 6

Filed Sept. 12, 1960

G

. INVENTORS.
Jarmes k. (andli, Jr,

| Falpl B Bergst rard,

u/l//f//lll/




3,102,497

J. E. CANDLIN, JR., ETAL
FLAT CAR FOR RAILWAY FREIGHT UNIT LOADING _

Sept. 3, 1963

7 Sheets-Sheet 7

Filed Sept. 12, 1960

INVENTORS

Jaﬁz&ﬁE

T
Vor 27

gﬁzrcmd,

Larudieg
By lamundl Brcish « Worscdin

/2 B Ber

Ragp



United States Patent Of

3,102,497
Patented Sept., 3, 1963

qce

1

- 3,102,497
FLAT CAR FOR RATLWAY FREIGHT
UNIT LOADING
James K. Candlin, Jr., Lansing, and Ralph B. Bergstrand,
Homewood, Ii., assignors to Pullman Incorporated,
Chicago, Iil., a corporation of Delaware
Filed Sept. 12, 1960, Ser. No. 55,560
9 Claims. (Ll 165—368)

The present invention relates to a new and improved
railway car adapted for freight unit piggyback operation.
More specifically, the invention is directed to a new and
improved railway car construction and freight unit attach-
ment arrangement for railway cars, the railway car con-
struction being of new and improved design and incorpo-
rating special features particularly adapting the same for
use in piggyback operation with wheel supported trailer-
type freight units.

Long distance hauling of truck trailers by railroads
has been practiced to a substantial extent. Improve-
ments in truck trailer design and nationwide highway
systems has resulted in a substantially steady increase in
overall trailer length and, in certain instances, frailer
height. Conventional flat cars designed for piggyback
operation are in danger of being obsoleted due to opera-
tional restrictions imposed by changing truck trailer
designs. By way of example, conventional flat cars ini-
tially designed to transport two truck trailers of specified
Iengths and heights are incapable of accommodating a
pair of trailers of greater length and/or height not only
due to the lack of adequate overall length of the flat
car but also due to the height of the flat car which
with added trailer height prevents transportation of the
larger trailers through-existing tunnels and other over-
head siructures of fixed clearance. The cost of operating
a piggyback flat car between two given points remains
fixed regardless of the amount of freight carried by the
car.. Accordingly, flat cars of conventional length can-
not be economically operated if they are capable of only
carrying a single new trailer of .greater length.

Conventional flat cars used in piggyback operation
have been designed and fabricated in conjunction with
the use of the parallel beam principle. This -principle
entails the use of three parallel beams the center beam

- carrying the couplers, wheel trucks, etc., and the outer
side beams being laterally tied in with the center beam.
Standard terminology identifies the center beam as the
center sill and the outer side beams as the side sills.
Where parallel beams are used, the stress in each is in
proportion to the depth. Thus if the center sill is 30
inches deep and the side sills are 10 inches deep, the
side sills will be stressed to the extent of ¥4 of the stress
of the center sill. To increase car strength it is common
to increase the depth of the side sills. By way of ex-
ample, most flat cars for general service have side sills
which are 26 inches deep so that the stress is about 7&
of that of the center sill.  With this principle of design
each beam functions basically as a separate beam insofar
as load bearing properties are concerned, the individual
beams being tied together so that when a load is applied
to the center sill only, a portion of the load will be
transmitted to the side sills and vice versa, causing
each of the parallel beams to deflect to substantially the
same extent.

If the parallel beam principle would be used in design-
ing and comstructing pigeyback flat cars of increased
length to accommodate a pair of truck trailers of in-
creased length, and bearing in mind that the overall load
would also be increased, it would be necessary to increase
the depth of the various parallel beams, particularly the
side sills, to accommedate the additional stresses ex-
pected and to maintain deflection within safe operational
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limits. This design practice would result in a substantial
increase in car cost and car weight fo an extent that
might well be considered impractical, Furthermore,
added depth: in the parallel beams would restrict reduc-
tion in car height to an extent that operation would still
be limited to exclude areas of tunnels or overhead struc-
tures. of fixed inadequate clearances.

It is an object of the present invention to provide a
new and improved railway car of general freight umit
hauling utilization, the car being of low height and long
length construction particularly  adapting the same for
piggyback operation.

A {further object is to provide a new and improved
railway car adapted for use in piggyback operation, the
car being of generally low sided, open deck construction
and incorporating features of design providing for new
and improved - efficiencies in longitudinal - loading of
wheel supported trailer-type units.

Amnother object is to. provide -a railway car adapted
for use in piggyback operation, the car being of low height
and long length single beam construction, the construction
involving the utilization of a box section central beam
structure haviig a top chord structure which forms the
entire floor or deck portion and side sills. :

Still a” further object is to provide a new and im-
proved railway car particularly adapted for truck trailer
hauling, the car including a low sided deck portion which
includes means for efficient truck and trailer wheel guiding
and alignment during loading and unloading of the . car.

A further object is to provide new and improved
freight unit attachment means of a design particularly
adapting the same for incorporation in a railway car, par-
ticularly the new and improved railway car of the present
invention.

Other objects not specifically set forth will become
apparent from the following detailed -description .of the
present invention made in conjunction with the accom-
panying drawings wherein:

FIG. 1 is a perspective of the new and improved
railway car of the present invention illustrating in phan-

.tom thereon a pair of truck trailers mounted for frans-

porting; -

FIGS. 2 through 2C cooperatively illustrate in plan
view the railway car of FIG. 1 with the fifth wheel
stands, bridging end plates, coupler unit and hand brake
unit removed therefrom;

FIGS. 3 through 3C illustrate the basic car body design
in longitudinal section taken generally along lines 3—3,
3A—3A, 3B-—3B and 3C—3C respectively in FIGS. 2
through 2C;

FIG. 4 illustrates in transverse section a portion of the
car taken generally along line 4—4 in FIG. 2A;

FIG. 5 illustrates another portion of the car in trans-
verse section taken generally along line 5—35 in FIG. 2A;

FIG. 6 illustrates still -another portion of the car in
transverse section taken  generally along line 6—6 in
FIG. 2; .

FIG. 7 illustrates another portion of the car in trans-
verse section taken generally along line 7—7 in FIG. 2;

FIG. 8 is an enlarged fragmentary section of the thres-
hold portion of the car as viewed generally along line
8—8 in FIG. 1, this view further illustrating in frag-
mentary sectionoperative association of a bridging plate
of an adjacent car therewith;

FIG. 9 is a fragmentary transverse section of a portion
of the side sill structure -of the car taken generally along
line 9—9 in FIG. 2A and illustrating a freight unit at-
tachment arrangement forming a part of the present in-
vention, this view further including an ilustration in
phantom of a portion of a wheel supported trailer;

FIG. 10 is a fragmentary top plan view of the attach-
ment arrangement of FIG. 9;
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FIG. 11 is a fragmentary side elevation of the attach-
ment arrangement of FIG. 9;
FIG. 12 is a fragmentary section of the attachment ar-

rangement of FIG. 9 taken generally along line 12—12 -

therein; and

FIG. 13 is a view similar to FIG. 9 illustrating opera-
tive use of chain anchor means forming «a part of the at-
tachment arrangement.
. _An embodiment of the long, low railway flat car of
the present invention is illustrated in FIG. 1. This car is
of single beam construction as will be more fully described
and generally includes a main center beam portion or cen-
ter sill area 15 interconnected through transversely di-
rected deck plate portions defining wheel well or track

-areas 16 on each side of the center sill area to raised side

sill rim structures 17. Wheel truck units 18 including
wheels of small diameter are suitably connected to op-

_posite end portions of the car body to suppert the same

on rails 19.- The wheel trucks 18 are of known design
and do not form a part of the present invention.

The general arrangement described and illustrated in
FIG. 1 establishes the car as being of low sided, open deck
construction with the deck being formed with longitu-

. dinally extending, recessed wheel track areas d6 located

inwardly of the side rims 17 thereof to guide and maintain
longitudinal alignment of a wheel supported, trailer-type
In this regard FIG. 1 illustrates in phan-
tom @ pair of trailer units 20 which are wheel supported
at their rear ends with the wheel assemblies being received
and guide in the track areas 16. The front end of each
trailer 20 is supported and suitably attached through the
king pin thereof on fifth wheel stands 21 and 22. These
stands may be of any suitable type adpted for mounting
on the top surface of the center sill portion 15 of the car
and designed for coilapsing into a flattened position. (not
shown) thereon to permit operation of d trailer and tractor
thereover along the railway car during loading and un-
loading thereof. - The fifth wheel stands 22 and 22 do not

form a part of the present invention except with regard

to their general use and location on the car, it being
understood that any suitable fifth wheel stand construc-
tion may be utilized.

Fach end of the car includes a centrally located, raised
coupler housing 23 mounting a known type of railway

‘car coupling unit 24 therein.  The coupler housings 23

form a part of the center sill structure 15 and are raised
above the top surface thereof to place the coupler units
24 at a conventional and standard coupling height for
proper co-action with coupling units of railway cars of
existing design. In this regard, the coupler housings 23
constitute raised portions over which the truck and ftrailer
units must move during loading and unloading of the rail-
way car. - The fifth wheel stand 21 is designed to straddle
the coupler housing 23 with which it is associated and in
the flattened inoperative position of the fifth wheel stand
21, the height of the same is controlled to be at the most
not substantially greater than the height of the associated
coupler housing 23. Similarly, the fifth wheel stand 22
is" designed for collapsing into its inoperative position to
assume a height which also is at the most not substan-
tially greater than the height of the coupler housings 23.
In order to assure proper tractor and trailer axle unit
clearance over the aligned heights of the coupler hous-
ings 23 and fifth wheel stands 21 and 22, raised deck plate
members 25 span the wheel track areas 16 at opposite ends
thereof on both sides of the center sill 15 co-extensive with
the coupler housings 23 and the fifth wheel stand 21, and
generally centrally of the car longitudinally co-extensive
with the center fifth wheel stand 22. The raised deck
plate members 25 are provided with sloped approach por-
tions and function to raise the axle units of tractors and

trailers to a sufficient height while the same are passing

over the coupler housings 23 and collapsed fifth wheel
stands 21 :and 22 for adequate clearance therebetween.
The ends of the railway car include raised, transverse
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threshold plate structures 26 which accommodate pivotally
mounted bridging plates 27 mounted at opposite ends of
the railway car. The bridging plates Z7 are of conven-
tional design and include a locking mechanism 28 holding
the same in upright, inoperative position during operation
of the railway car.. Each car carries a pair of bridging
plates 27 mounted at opposite ends thereof in association
with alternate wheel track areas 16. - The threshold plates
26 are designed to accommodate -a bridging plate 27 of
anether coupled flat car of similar design during loading
and unloading of a series of flat cars in the known manner.
The loading and unloading procedure generally involves
the end-to-end alignment of a series of railway flat cars of
the type illustrated with the bridging plates 27 thereof
being lowered to provide interconnection of the wheel
track areas 16 of adjacent cars.  Tractor units are oper-
ated back and forth on the interconnected cars to drop
off or pick up ftrailers thereon. The trailers may be
generally classified as freight units it being understood that
the railway car of the present invention is also readily
adapted to accommodate freight containers which are not
wheel supported. Other suitable railway car equipment
such as a hand brake unit 29 may be suitably mounted on
the car, it being understood that the railway car is pro-
vided with standard equipment including a suitable brake
system and the like which is not shown and which deces
not constitute ‘a part of the present invention.

FIGS. 2 through 2C, 3 through 3C and 4 through 7
illustrate in detail the various basic structural features of
the unique railway car of the present invention. ~ The basic
concept of design incorporated and enlarged upon in the
railway car of the present invention is disclosed in our
co-pending application Serial No. 36,439, filed June 15,
1960 of which the present application is a continuation-
in-part. = While considering these basic design features
to be described in detail, it should be borne in mind that
the car may be constructed with a trailer wheel support-
ing deck height of only 31 inches above the rail. By com-
parison, the railway car of the present invention is ap-
proximately one foot lower than the present standard
flat car used in piggyback service. Within this dimen-
sional concept, overhead clearance restrictions encountered
with standard 124 foot high trailers on present piggyback
flat'cars are removed.- Thus a basic clearance problem
involved in the piggybacking of new automobiles is elimi-
nated. Furthermore, the railway car of the present in-
vention is adapted to meet the future problem of handling
13 foot high trailers bearing in mind that it has been
estimated that during a recent period, 18% of the van-type
trailers constructed were 13% feet in height.

In addition to. the lower height aspect of the new car
design, the basic concept of structural design involving the
use of a single beam construction permits a substantial
savings in weight with full regard for necessary structural
strength and center of gravity considerations. The rail-
way car of the present invention may be constructed with
an empty weight which is-at least about 30% below that
of present standard 85 foot cars. The rated capacity
of a car of the design of the present invention can be on

_the order of 130,000 Ibs. thus permitting the handling of

two trailers of any type and gross weight of 60,000 Ibs.
each, or a single trailer of 73,000 Ibs. gross weight. The
overall length of the railway car may be on the order of 88
feet due to the advantages of the basic design features
This constitutes an
added length as distinguished from standard 85 foot cars
while maintaining car deflection within safe limits.

As -best illustrated in FIGS. 3 through 3C, the center
sill. or main center beam portion 15 is of fish belly config-
uration having shallow opposite end portions 3¢ (FIGS. 3
and 3C) carrying wheel truck aftachment bolster means
31. The wheel trucks 18 of FIG. 1 are mounted under
the shallow end portions 38 of the center beam portion in
any suitable manner. To aid in the establishment of low
height between rail and deck, the wheels of the trucks 18
are of smaller diameter such as on the order of 28 inches.
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The main center portion of the center sill 15 between
the shallow end portions 30 is of substantial length and of
increased depth for overall car strength. . The deep cen-
ter sill portion as best shown in FIGS. 4 and 5 is formed
from vertical side plates 32 suitably secured to a bottom
cover plate 33 the side marginal portions of which project

outwardly beyond the side plates 32. The top. edges of ‘

the side plates 32 are sunitably interconnected by a fop
cover plate 34 which constitutes a deck plate and defines
a raised top surface of the center sill construction.. The
side margins of the top plate 34 extend substantially ont-
wardly beyond the center sill side plates 32 with their
outermost marginal portions being offset downwardly to
define inclined or outwardly sloping wheel track side walls
35 terminating in radially outwardly directed track plate
supporting flanges 36. The side wall portions 35 are in-
clined in the manner Hlustrated to provide rub rails for the
tires of a trailer and tractor during movement of the units
longitudinally of the car.

The center portion of each wheel track area 16 is defined
by a longitudinally extending deck or track plate 37
which ‘along its inner margin overlaps the adjacent radial
flange portion 36 of the center sill top plate 34 and is
suitably attached thereto. The outer margin of each wheel
track plate 37 overlaps a radially inwardly directed flange
portion 38 forming a part of the side sill rim or low side
sill wall structure 17. ‘This structure includes a longi-
tudinally extending outer side wall member having an cut-
wardly and upwardly inclined rub rail portion 39 joined
with a vertically directed portion 40 which terminates in
a radially outwardly directed flange portion 41. The in-
clined side wall portion 39 functions as the outer rib
rail relative to the inner rub rail portion 35 which there-
between define the recessed wheel track area 16 on each
side of the center sill 15,

The basic car structure in the areas illustrated in FIGS.
4 and 5 is completed by the provision of rib-like, laterally
extending cross bearers 42 and alternately spaced rib-like
and transversely extending cross ties 43. The cross
bearers 42 are positioned on opposite sides of the center
sill 13 and extend from attachment with the outer sur-
faces of the side plates 32  outwardly below the wheel
track areas 16 curving upwardly along the outer surface
of the side sill structures 17 and into reinforcing attach-
ment therewith. - Each cross bearer 42 is preferably
formed from one-piece metal pressings having top and
bottom edge flanges 44. The inner portions of each cross
bearer project upwardly along the center sill side plate
32 to which it is attached into attachment with the bottom
surface of the laterally projecting flat portion of the top
cover plate 34 of the center sill. The inner bottom por-
tion of the cross bearer slants downwardly into engage-
ment with the upper surface of the adjacent projecting
side margin of the center sill bottom cover plate 33 to
completely tie in the center sill structure with the laterally
projecting deck plate portion including a wheel track
area 16 and side sill rim structure 17. The alternate cross
ties 43 are provided with top and bottom margin reinforc-
ing flanges 45 and 46, respectively, and extend directly
from innermost edge attachment with a center sill side
plate 32 below the associated wheel track area 16 and
in cross bearer coinciding relation about the outer surface
of the side sill rim portion 17 and in attachment there-
with.

The top edges of the cross bearers 42 and cross ties 43
below the wheel track areas 16 are longitudinally aligned
and support thereon a- longitudinally extending floor
stringer 47 which, as illustrated, is in the form of an up-
wardly openijng channel beam. Each floor siringer 47
is suitably attached to ths supporting cross bearers and
cross ties and is located centrally of a wheel track deck
plate 37 to reinforce the same for vertical load support.
Lateral tie-in between the main reinforcing cross bearers
42 of the car structure is obtained by the provision of
transversely extending center still separator plates 48 suit-
ably attached between the center sill side plates 32 and
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extending upwardly from the center siil ‘bottom cover
plate 33 to any desired height. The top edge of each
separator plate 48 may be provided with a flange 49 for
rigidifying purposes. The separator -plates 48 may be
used in any . desired interval longitudinally of the center
sill structure 15 but it has been found that the provision
of these plates extending between' transversely aligned
cross bearers 42 is adequate for car strength purposes.

In comparing the views of FIGS. 4 and 5, it will be
noted that the cross bearers 42 and cross ties 43 of the
car in the section of FIG. 5 extend upwardly at their
outer ends into direct attachment with the undersurface
of each side sill flange or rim 41.. Basically as shown in
FIGS. 1 and 5-7, the side sill structures 17 imclude the
single thickness, longitudinally continuous and radially
outwardly directed flange or rim 41. However, certain
areas of the side sill structure 17 are formed with inter-
nally hotlow, box-like sections by the attachment of an
angle plate 50 (see FIG. 4) to the outer surface of the
vertical wall portion 46 and the undersurface of the radial
flange portion 41 near the outer edge thereof. Where
the box-like sections occur, the outer uppermost edges of
the cross bearers 42 and cross ties 43 are suitably con-
nected to the undersurface of the angle member 59.
Throughout the longitudinal box-section areas of the side
sills 17, the radial flange portion 41 is provided with a
lIongitudinally extending slot 51 best shown in FIGS. 2A,
2C and 4. The extent of the slots 51 in FIGS. 2A and
2C indicate the extent of the box-like sections formed by
the angle members 56. The innermost edge of each slot
51 as shown in FIGS. 2A and 2C are provided with a
plurality of longitudinally spaced, groove-like recesses 52
for use with chain anchor means of the type to be de-
scribed. 'The hollow box-like rim portions of the side
sill structures 17 define storage areas for freight unit ai-
tachment means suc has chains and the Iike.

FIGS. 6 and 7 illustrate various structural features of
the end portions of the car body which are of reduced
depth. FIG. 6 is a sectional view taken transversely of
the car body in the area of wheel truck attachment. The
center sill construction remains basically the same except
that it is of reduced depth. In this regard the side plates
32 are of less vertical height while the bottom cover plate
33 and the top cover plate or deck plate 34 remain the
same width and the same configuration. As illustrated,
the top cover plate 34 along its marginal portions. defines
the inner side wall Tub rails 35 terminating in the wheel
track deck plate supporting flanges 36 and supporting the
inner margins of the wheel track deck plates 37. The
outer margins of the plates 37 are attached to the side sill
structures 17 including the inner bottom flanges 38, in-

clined side wall portions 39, vertical side wall portions 48

and radially outwardly directed top flarige or rim 41.
In place of the cross bearers 42 and cross ties 43, special
pressings 53 extend radially outwardly from attachment
with the side plates 32, bottom plate 33 and top plate 34
under the wheel track deck plate 37 and up and around
the side sill portions into attachment with the undersur-
face of each side sill rim 41. The pressings 53 sre
specially designed to accommodate wheel truck attach-
ment and longitudinally directed channel beam stringers
54 are provided to reinforce the wheel truck bolster at-
tachment area. The pressings 53 are provided with an
outer edge flange 55 for strengthening thereof,

FIG, 7 illustrates the use of a slightly different form of
special pressing 56 based on the cross tie design. This
pressing is’ attached in the same manner as described in
conjunction with the pressing 53 of FIG. 6 but is of
slightly greater area to reinforce the car structure toward
a coupler supporting end thereof between the end and the
wheel truck mounting area. - The pressings 56 dre pro-
vided with outer edge continuous flanges 57 and extend
from attached relation with the center sill side plates 32
below and across the wheel track areas 16 and upwardly
and around the outer surface areas of the side sill strue-
tures 17 in reinforcing and supporting relation .thereto.
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The intérior of the center sill portions illustrated in FIGS.
6 and 7 may also be provided with separator plates 58
of reduced area and being provided with-a strengthening
flange 59 along the top edge thereof. - These plates func-
tion in the same manner as the plates 48 previously de-
scribed and are aligned with the transversely aligned
pressings 53 and 56.

As previously described in conjunction with FIG. 1,
the wheel track areas 16 include spanning plates 25 the
extent and location of which is illustrated in FIGS. 1,
2 through 2C, 3 through 3C and 5-7. These plates are
paired on opposite sides of the coupler housings 23 at
each end of the car and on opposite sides of the center
fifth wheel stand 22 shown in FIG. 1. As best illus-
trated in FIGS. 6 and 7, the plates 25 along their inner
margins. overlap the top cover plate 34 of the center
sill and ‘are suitably attached thereto. The cuter margins
of the plates 25 abut the inclined rub rail portions 3%
of the side sill structures 17 approximately midway
thereof and are also suitably attached thersto.. Each
spanning plate 25 is preferably reinforced by a. floor
stringer 6@ which may be supported ‘on the wheel track
deck plate 37. Where desired, the areas of whee] track
deck plate 37 immediately below the spanning plates 25
may be removed and the floor stringer 60 supported solely

by the cross bearers, cross ties or special pressings form- .

ing a part of the shallow center sill end constructions.
Similarly, as long as the wheel track areas 16 are made
inoperative in the areas of the spanning plates 25, the
adjacent portions of the center sill cover plate 34 and
side sills 17 may be modified to raise the flanges 36 and
38 in direct marginal support of the spanning plates Z5.

As best illustrated in FIGS:. 2 through 2C and 3
through 3C, each spanning plate at the ends thereof
which communicate with a wheel track aréa 16 is pro-
vided with an inclined ramp-like plate 61 providing an
inclined surface to facilitate tractor and trailer opera-
tion from wheel track area level to spanning plate level
and wvice versa.. ‘At each end of the car extending trans-
versely across each wheel track area 16 is a thresheld-
type plate structure 26 as previously described. This
structure, as best shown in FIGS. 2, 2B, 3, 3C and 8,
comprises a top plate formed from an outer end hori-
zontal plate portion 62 recessed relative to and joined
with an inclined plate portion 63. The plate portions
define therebetween a bridging plate receiving area which
due to .the recessed position of the plate portion 62 per-
mits horizontal -alignment of the top surface of the
bridging plate with the top edge of the inclined plate
portion 63.- The inclination of the plate portion 63 pro-
vides for ready transfer of ‘a wheel supported unit from
the bridging plate 27 onto the wheel track spanning plate
‘25 adjacent thereto. The top plate of the threshold
structure 26 is supported at its- inner end by a flanged
frame member 64 extending transversely across the ad-
jacent wheel track area. The outer edge of the top
plate is supported by an inwardly flanged portion of an
end sill plate 65. As previously described, the bridging
plate. 27 shown in FIG. 8 would be pivotally carried

~by an adjacent railway car of the same design as shown
“inFIG. 1. -

The basic design of the railway car of the present in-
vention "as best exemplified in FIGS. 4 and 5 is based
on the principle of single beam construction. This con-
struction includes a main center beam in the form of the
center sill 15 having formed integral therewith along the
top portion thereef a transversely extending deck portion.
This deck portion is inclusive of the top center sill plate
34, the wheel track areas 16 and the side sill structures

17 and it will be noted in particular that all of these por-
tions including the various elements forming-the same
are structurally tied in directly with the top portion of
the center sill to form a unitary single beam construc-
tion.. The depending center beam structure 15 provides
the main strength characteristics of the car and is formed
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along the top thereof with a wide, laterally projecting,
upwardly opening deck portion which, as a result of
its trough-like shape provides a freight unit loading area
having low reinforced sides. The trough-like deck por-
tion' constitutes the main compression chord portion of
the single beam construction which, as described in our
aforementioned co-pending application, is.in:compres-
sion with the top portion. of-the center bearn structure
under operational stress while. the lower portion of the
ceater beam structure is in tension. The integral tying
in of the side sill rim structures 17 and the wheel track
structures 16 ‘with the top portion of the center sill 15
provides for the entire deck portion ‘carrying shear forces
and the placing of the side sill rims as well as the top
portion of the center sill in compression. By way of
comparison, conventional paralle] beam design results,
in each individual beam functioning as a separate beam
with the top portion of each beam being in compression
and the bottom portion thereof being in tension. The
depth of the various beams are selecied and the beams
are laterally tied in to provide for uniformity in indi-
vidnal beam deflection and the like so that the conven-
tional railway ‘car will function properly. Thus in con-
ventional ‘car design the depth of the separate side sill
beams and center sill beam are individually relied upon
in retaining adequate overall strength.

The unique single beam construction of the present
invention is particularly adapted for utilization in the

forming of relatively long cars such as a car of 83 feet

in overall length as previously described. The design
concept is also particularly adapted for use in cars having
a low ceater of gravity and especially where the can cou-
plers are mounted relatively high for coupling with stand-
ard cars of conventional design. Thus with utilization of
the single beam construction principle, the railway car of
the present invention may be substantially lower than a
conventional car and still be. adapted to permit raised
coupling mounting as illustrated with efficient- coupler
force accommodation. It has been found that with the
design of the present invention, long cars incorporating
the construction principles therein exhibit shear lag losses
reduced to a virtually negligible quantity.

The cross bearers 42, cross ties 43 and special cross

ember pressings 53 and 56 of FIGS. 6 and 7 respec-
tively, basically constitute external reinforcement of the
side sill structures 17 to aid in holding the same against
lateral deflection in response to car operational loads.
These members function to maintain the fully-effective
and operative position of the. various portions of the top
compression ' chord or deck” of a single -beam construc-
tion to assure that, under operational stress, the single
beam will be fully effective with regard to its original
overall depth, These members function much as an
outrigger might be used to aid in supporting a canti-
levered area. The cross bearers and related members
also function to aid in supporting vertical loads carried
by the car and thus provide additional strengthening of
a localized character which generally has no direct bear-
ing or effect on the utilization of the principle of single
beam construction.

As previously described, the areas of the side sill struc-
tures 17 adjacent trailer wheel location upon piggyback
trailer loading of the ‘railway car are formed with box-
like, internally hollow sections by the attachment of
angle members 50 to the undersurface of the side sill
flanges 41 between the same and associated cross bearers
and cross ties. These areas constitute a part of a freight
unit attachment arrangement forming a part of the pres-
ent invention and FIGS. 9-13 illustrate in detail the vari-
ous eclements and operative use of this arrangement.
Also, as previously described the side sill flange or rim
41 in the freight unit attachment areas is provided with
a longitudinally extending slot 51 the innermost edge of.
which is formed with a plurality of .groove-like recesses
52. A special chain anchor unit 66 is mounted in the
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slot ‘51 for fixed positioning in selected recesses 52 and
for sliding along the slot 51 for selected positioning.
The chain anchor 66 is formed from a pair of vertically
spaced, horizontally extending plates 67 and 68, the plate
68 being received within the box-like interior of the side
sill structure 17. Both plates 67 and 68 laterally over-
lap the opposite surfaces of the flange 41 to prevent dis-
placement of the anchor from the side siil during opera-
tional use thereof. ‘

. The plates 67 and 68 are interconnected by a pair of
vertically extending rod sections 69 which' are dimen-
sioned to be snugly received in the recesses 52 of the slot
51. Projecting rearwardly from each rod section 69 is
a movement limiting block 70 arranged for abirtment
with the outer edge of the slot 51 to limit the extent to
which the anchor 66 may be moved transversely in the
slot 51.

The top plate 67 has attached thereto an upwardly
directed and inwardly inclined chain attachment handle
71 through which a conventional multi-link chain 72 is
received and suitably attached at one end thereof. A
pair of outwardly directed guard plates 73 are’ also
mounted on the top plate 7. to control positioning of
the chain 72 relative to the attachment handle 71.

As best shown in FIGS. 9 and 12, the anchor 66 is
locked in the slot 51 by reason of the rod sections 69,
which function as detent means, being received in a pair
of adjacent grooves 52, which function as indexing means
in conjunction with.-the rod sections 9. The chain 72
attached to the anchor 66 as shown in FIG. 9 extends
upwardly and inwardly into connection with a. suitable
attachment means 74 formed on a trailer body 20 and
located above a pair of trailer wheels 75 positioned in
the wheel track area 16. The angle of attachment of
the chain 72 functions to hold the anchor 66 in its locked
position with the rod sections 69 thereof received in
recesses 52. :

In order to change the longitudinal positioning of a
chain anchor 66, chain tension is removed and the anchor
66 is free for lateral shifting in the slot 51 to back the Fod
sections 69 out of the associated recesses 52. The ex-
tent to which the chain anchor 66 may be shifted rear-
wardly across the slot 52 is limited by abutment of the
outer ends of the limiting blocks 70 with the opposite
edge of the slot 51. Adequate shifting is available to
the extent dllustrated in FIG. 13 to permit longitudinal
movement of the chain anchor 66 along the slot 51 to
any location desired. During non-use of the chain 72,
the same is readily receivable through the slot 51 for
storage in the intefior of the side sill structure.

FIG. 9 illustrates the preferred angularity of the rub
rail portion 39 of the side sill structure 17. This angu-
larity is such that the bottom tread area of a trailer tire
75 engages the rub rail as distinguished from the side-
wall of the tire. In providing for this type of contact be-
tween trailer or tractor tires and the rub rails of the rail-
way car construction, any tire wear occurs where there is
adequate mubber and does not result in sidewall weak-
ening.

From the foregoing detailed description of the unique
railway car construction of the present invention, it is
believed apparent that this construction includes a num-
ber of important design features which individually con-
stitute significant advancements and which are capable
of the unique combination in a unitary structure. The
particular railway car described removes the need for
compromise in the design of piggyback cars and permits
adoption of equipment ideally suited to the present and
future needs of the railroads from the standpoint of clear-
ance, weight, general economy, versatility, and compati-
bility. While the freight unit attachment arrangement
has been described as a part of the basic car design dis-
closed herein, it will be understood that this arrangement
can well be incorporated. in-railway cars of different
design.
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Cbviously certain modifications and variations of the
invention as hereinbefore set forth may be made without
departing from the spirit and scope thereof, and there-
fore only such limitations should be imposed as are indi-
cated in' the appended claims.

We claim: ‘

1. A railway car of single longitudinal beam design
adapted for use in piggyback operation, said car com-
prising a center longitudinal beam portion having wheel
trucks mounted therebeneath, said center beam portion
including a longitudinally continuous top cover plate
fixed thereto, cross bearer means spaced longitudinally
of said center beam portion and projecting radially out-
wardly therefrom on either side thereof in fixed attach-
ment therewith, a longitudinally continuous upstanding
side sill fixed to the outer ends of said cross bearer means
to each side of said center beam portion, and longitu-
dinaily. continuous floor plates spanning the transverse
space between said center beam portion and side sills
and fixed to said center beam portion and said side sills,

.said floor plates being recessed ‘below the top surfaces

of said cover plate and side sills to definé relative there-
to wheel track areas with the projecting top portions of
said center beam portion and side sills providing wheel
guide surfaces, the mass of said center beam portion, side
sitls, -floor plates and cover plate being selected and
located to establish a single ‘neutral axis for the cross
section - of said car, which neutral axis is located so that
said floor and cover plates and said side sills function
in their entirety as the top compression chord of said
single longitudinal beam design.

2. The railway car of claim 1 wherein each end of
said center beam portion is formed with a coupler hous-
ing which extends above the top surface of said cover
plate and is adapted to mount a car coupler therein, and
raised floor plate means spanning each wheel track area
along the sides of such coupler housing to maintain 2
wheel supported trailer-type unit at a height adequate to
clear said coupler housing during loading and unloading
of said car.

3. The railway car of claim 1 wherein each side sill
extends vertically upwardly and terminates in a longitudi-
nally continuous reinforcing tubular portion, said tubu-
lar portion being longitudinally slotted . for the storage
of chain-like piggyback unit attachment means therein,
2 chain anchor slidably mounted in the slot of each tubu.-
lar portion, and cooperating indexing means forming a
part. of the slot and anchor for releasably fixing said
anchor at points along said slot.

4. A railway car of single longitudinal beam design
adapted for use in piggyback operation, said car com-
prising a center longitudinal beam portion having wheel
trucks mounted therebeneath, said center beam portion
inclnding a longitudinally continuous top cover plate
fixed thereto. and having side margins projecting out-
wardly and sloping downwardly to either side of said
center beam portion and below the top surface thereof,
cross bearer means spaced longitudinally of said: center
beam portion and projecting radially outwardly there-
from on either side thereof in fixed attachment there-
with, a longitudinally continuous upstanding side sill
fixed to the outer ends of said cross bearer means to each
side of said center beam portion; each side sill includ-
ing an intermediate longitudinal portion which is in-
clined away from said center beam portion above said
cross bearer means in substantial transverse alignment
with the side margins of said top cover plate, and longi-
tudinally continuous fioor plates spanning the transverse
space between said cover plate and side sills and fixed
to said cover plate and side sills, said floor plates being
recessed below the top sirfaces of said cover plate and
side sills to define relative thereto wheel track areas
with the side margins of said cover plate and the inter-
mediate longitudinal portions of said side sills providing
wheel guide surfaces, the mass of said center beam por-
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non side sills, floor plates and cover plate being selected
and located to establish a single neutral axis for the cross
section of said car, which neutral axis is located so that
said floor and cover plates and said side sills function
in their entirety as the top compression chord of said
single longitudinal beam  design.

5. The car of claim 4 wherein each of said side sills
is in the form of a longitudinally continuous member of
generally S-shape provided with a horizontal flange-like
portion to which a floor plate is attached, said intermedi-
ate portion, and an outwardly directed top flange portion,
said cross bearer means: each extending outwardly and

upwardly. of a side sill in attachment with the outer sur-.

faces of the intermediate and top flange portions thereof.

6. The railway car of claim 4 wherein each end of
said center beam portion is formed with a coupler hous-
ing which extends above the top surface of said cover
plate and is adapted to mount a car coupler therein,
raised floor plate beams spanning each wheel track: area
along the sides of each coupler housing to maintain a
wheel supported trailer-type unit at a height adequate
to clear said couplér housing during loading and unload-
ing of said car, and a threshold-type means spanning
each wheel track area at each end thereof outwardly and
immediately adjacent to a raised floor plate means, each
threshold-type ‘means being formed with a recessed. top
surface portion adapted to receive thereon an end of
a bridging means used in transferring a unit from one
car to another, the remaining portion of the top surface
of said threshold-type means being arranged relative to
said raised floor plate means to provide for ready trans-
fer of a unit therefrom onto said floor plate means.

7. The railway car of claim 4 wherein each side siil
extends wertically upwardly and terminates in-a radially
outwardly directed and longitudinally continuous flange
portion, said rims being reinforced by said cross bearer
means spaced longitudinaily along said center beam
portion and extending from attachment therewith under
each floor plate portion and up and around the outer
surface of each side sill into attachment with the under-
surface of the flange portion thereof, a portion of each
side sill including a box-like section. reinforced by said
cross bearer means with the side sill flange portion of
each box-like section being longitudinally slotted for the
storage of chain-like piggyback unit attachment means
therein, ‘a chain anchor slidably mounted in the slot of
each box-like section, and cooperating indexing means
forming a-part of the slot and anchor for releasably fix-
ing said anchor at points along said slot.

8. A railway car of single longitudinal beam design
adapted for use in piggyback opsration, said car com-
prising a center longitudinal beam portion having wheel
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trucks mounted therebeneath, said center beam portion
including a longitudinally continuous top cover plate
fixed thereto and: having side margins projecting . out-
wardly and downwardly to.either side of said center
beam portion and below the top surface thereof, cross
bearer means spaced longitudinally of said center beam
portion and pro;ectmg radially cutwardly therefrom on
either side thereof in fixed attachment therewith, a longi-
tudinally continuous upstanding side sill fixed to the
outer ends .of said cross bearer means to each side of
said center beam portion, each side sill including a
raised portion which is in substantial transverse elign-
ment with the side margins of said top cover plate, longi-
tudinally continuous floor plates spanning the transverse
space between said cover plate and side sills and fixed to
said cover plate and side sills, said floor plates being re-
cessed below the top surfaces of said cover plate and
side sills to define relative thereto wheel track areas with
the side margins of said cover plate and side.sills pro-
viding wheel guide - surfaces, and longitudinal floor
stringer means between said floor plates and cross bearer

 means in fixed attachment therewith and- cooperating
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with the side margins of said cover plate and side sills
to strengthen said floor plates for support.-of vertical
loads applied thereto,. the mass of said center beam por-
tion, side sills, floor plates and cover plate being selected
and located to establish a single neutral axis for the cross
section of said car, which neutral axis is located so that
said floor and cover plates and said side ‘sills function
in their entirety as the top compression ¢hord of said
single longitudinal beam design.

9. The car of claim 8 wherein each of said s1de sills
is in the form of a longitudinally continuous member of
generally 8-shape provided with a horizontal flange-like
portion to which a floor plate is attached; an upwardly
and outwardly. inclined wall portion, and an outwardly
directed top. flange portion, said cross bearer means each
extending outwardly and upwardly of a side sill in
attachment with the outer surfaces of the inclined and
top ‘flange portions thereof.
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