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My invention pertains in general to metal
sheathed house or box cars as distinguished from
open top cars and in particular to-a novel man-
ner of forming and assembling the component
members of the car framing structure in order
to utilize the maximum strength of the members
individually and in combination, whilst conform-
ing to the current trend for “streamlining” the
structure as a whole.

In recent years many efforts have been made
‘to reduce the weight of railroad cars. This re-
duction in weight has heretofore heen mainly
secured through the use of special alloy steels so
that the inherent increase strength of the mate-
rial itself has been utilized to secure the desired
result rather than through change in design.
Whilst my invention as hereinafter set forth can
advantageously utilize special alloy steels to
further lighten the car structure, my invention
contemplates increasing the strength of the car
structure chiefly through the use of members of
a nove] design and through the use of novel com-
binations of such members in forming the car
structure.

One object of my invention. is' to provide in a
new  and novel  manner a box car. structure
wherein each of the transverse members of the
underframe, the adjacent posts of the side walls,
and the associated carlines of the roof combine
to form unitary. members which are assembled
in sections and function as continuous members.

Another object of my invention is to provide a
car floor:structure strong enough to support con-
centrated loads and which provides a novel man-
ner of utilizing the various adjacent underframe
members. in providing this support.

Another object of my invention is to provide a
car side wall construction of new and novel form
having strong connections with the underframe
and roof of the car.

A further object of my invention is to provide
new and novel combinations of members form-
ing the various component parts of the car struc-
ture to obtain reduction in weight over the con-
ventional car structure without . sacrifice in
strength - or increase in cost of manufacture
thereof.

These and other objects of the invention .will
be made apparent as the description proceeds.

In the drawings forming part of this specifica-

tion and wherein like reference characters refer -

to-like parts: Fig. 1 shows in side. elevation &
portion of a car embodying the invention; Fig. 2
shows in plan a portion of the underframe of
such car; Fig. 3 shows a section taken ‘on lines
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3—3 of Fig. 1 at one of the car crossbearers and
is one-half of a transverse section through the
car illustrating the crossbearer, side post, side
walls and car roof assembly; Fig. 4 shows a sec-
tion taken on lines 4—4 of Fig. 1 and is a trans-
verse section through one-half of the car at the
bolster illustrating the bolster and post connec-
tions as well as attachment of other members
to the bolster; Fig. 5 shows a plan view taken
at lines 5—5 of Fig. 3 with the car floor removed
to better illustrate a mode of attachment of the
floor stringers to the crossbearer; Fig. 6 shows a
section through a side post taken on lines. §—5
of Fig. 3 with the car floor removed to better il-
lustrate the crossbearer and mode of connecting
the post to the crossbearer; Fig. 7 shows a plan
view taken-at lines T—7 of Fig. 4 with the car
floor removed to better illustrate the mode of
attachment of the floor stringer sections at the
bolster; Fig. 8 shows a section through the side
post at lines 8—8 of Fig, 4 with the car floor re-
moved to better illustrate the attachment of the
post to the side sill and bolster; Fig. 9-shows an
enlarged fragmentary view of a portion of the
end of the car showing the connections between
the car end wall, the side sill, end post and push
pole pocket; Fig. 10 shows a section taken -on
lines 10—I0 of Fig. 9 illustrating details of the
assembly of the corner post to the end and side
walls of the car; Fig. 11 shows an enlarged sec-
tion through the car side wall at lines i{—i!
of Fig. 1 illustrating the side wall post connec-

tions to the side sill and side plate; Fig. 12 shows

an enlarged section taken on lines. 12—I12. of
Fig. 1 illustrating the underframe conditions be-
tween the door posts at the door opening in the
side wall; Fig. 13 shows an-enlarged plan taken
on lines 13—13 of Fig. 12 with the car floor and
threshold plate removed to better illustrate the
manner of forming the floor and threshold sup-
port at the door opening in the car side wall;
Fig. 14 shows a section taken on lines 4—i4
of Fig. 2 illustrating the floor stringer and
diagonal brace conditions; Fig. 15 shows a sec-
tion taken on lines 15—15 of Fig. 11 showing
the formation of the car roof carline at this
point; Fig. 16 shows a section taken on lines
16—1§ of Fig. 3 illustrating the roof carline con-
dition at this point.

A box car structure. is usually considered. as
comprised .of an underframe, opposite side walls,
end walls and a connecting roof. In the car il-
lustrated herein the car end walls are unitary
structures assembled on the car as g unit and
are connected to the underframe, the side walls
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and the roof. The end wall, as ijllustrated, is
provided with a bottom flange serving as an end
sill of the underframe but the invention is not
litnited to such an end wall and it is to be under-
stood. that other and well-known end wall and
end sill constructions may be substituted.

The underframe now to be described is illus-
trated in the drawings as being symmetrical about
its longitudinal center line and about its trans-
verse center line ekXcept for such modification as
may be made hecessary therein by the loca,tlon
of the door opening in the car side wall.

Extending longitudinally of the underframe,
from end to end thereof, is a center sill { illus-

trated as the “A. A. R.” standard Z bar sill coms=-

prised of contintous Z bars having their top
flanges substantially abutting and these flanges
being either continuously or stagger welded
throughout the length of the center sill: there-
of. 'Adjacent each end of the center sill | and in-
wardly therefrom are bolster members 2 extend-
ing onfr opposite sides of the sill 1. Intermediate
thé bolsters 2 are a suitable number of transverse
members 8 desighated as crossbearers and ex-
tending oh opposite sides of the center sill {.
Extending lonhgitudinally of the car on opposite
"sides of the cehter sill [, in spaced relation thete-
to and to each othser, are flgor stringers 4 and 5.
These floor stringers, extending from end to end
of the car, perform the dual purbose of support-
ing the car floor and tying together the bolsters
and crosshearers of the car underframe. At each
side of the car underframe and extending con-
tinuctisly from -eénd 1o end of the car are side
$ili§ 6 which form a part of the car side wall
strueture and sefve to Gonnect the bolsters and
¢rosshearers. In the car structure as illustrated
no separate end sills are provided as I prefer to
isé ah integral steel end and- to utilize a bottom
flanige on $aid end as an end sill. At each end
of the caf underframe; between the holsters and
the said bottom flange of thé end wall of the car,
I providé gifgoria] bracing wmembers 1, having
their inner énds connected by plates & to the
bolster and center sill, and their otitér ends con-
hected by plates 9 to the end and side walls of
the car. FEach fleor stringer £ and 5, &g illus-
trated in Pig. 14, has an aperture (8 therein
through which the diagonal brace T extetids, with
the top face or web {1 of the diagonal brace 1
being welded at 12 to the web of the Z shaped
floor stringer at the top of the aperture 0. At
Opposite ends of the undérframe and secured to
the éenter 'sill | are the usual striking plates,
bolster center braces, and draft lugs which form
ho part of the present invention and Wlll not be
héreinafter referred to.

‘"The car herein illustrated and described has
the side walls designed as girder members sup-
ported by the bolsters which carry the weight of
the ladmg and car structure to the supporting
éat triicks. The center sills serve as’columns into
Which are transmitted all draft and buffing shock.
The center sills also serve to carry the verfical
load between the underframe cross members and
to transmit such load to said members. - The car
side posts which-serve o stiffen”the side wall
strueture, are also rigidly connected to the roof
carlines and to the underframe.cross members
“thereby forming a- series of substantially” con-
tintious transverse members spaced longitudinal-
1y of the ear structure. )

Each boIster as ﬂlustratﬁd in Figs. 4 and 8,
comprises pairs of spaced pan-shaped disphragms
placed. baek to back -and exuendmg outwardly

10

- side sill with the adjacent side post §9.
15

20

30

40

45

50

60

70

75

2,385,216

from each side of the center sill {. FEach dia-
phragm comprises a web i3, top flange 14, bottom
flange {5, inner side flange {6, and outer side
flange {7. The inner side flange 16, web {2, and
hottom flange {5 are shaped to fit around the ad-
jacent bototm flange of the center sill. The bot-
tom flange and said side flange being secured to
the center sill web and bottom flange respec-
tively. The outer side flange {7, web {3 and
bottom flange 5 are shaped to fit within the side
sill- 6. Disposed between the web of sill § and
flanges 17 is a plate 18, as illustrated in Figs. 4
and 8, connecting the bolster diaphragms and
In order
that the side sheathing 42 may be in a single
plané the bottoms of the side posts exbtending
across the side sill are offset as illustrated in
Figs. 3, 4 and 11. The top flanges 4 of the
bolster diaphragms are substantially in the hori-
zontal plane of the top of the center sill | and
are connected by a continuous holster top cover
plate 28 extending substantially from end to end
of the bolster and secured to the said flanges
{4 and to the top of the center sill #. The ends
of the cover plate 28 are cut out, as shown in Fig.
8, to fit around the side posts {8. The bolster
diaphragm hottom flanges {5 are connected by
a- bottom bholster cover plate 21 extending con-
tinuously from substantially end to end of the
bolster and secured to the diaphragm flanges I8
and the bottom flanges of the center sill ., At
opposite ends of the bolster the diaphragm webs
{3 are shaped to fit around the bottom fange 22
of the side sill § so as to bring the bottom flange
22 of the side 5ill into theé plane of the adjacent
portion of the bottom flange 15 of the bolster
diaphragm. Thé bottom bolster cover plate 2!
laps:over and is secured beneath the bottom flange
22 of the side sill and to the bottom flange {5 of
the bolster diaphragm.

The crossbearers 3, as illustrated in Figs. 2, 3
and 6, are at least four in number, two marked
3% being spaced on opposite sides of the trans-
verse center line of the car and preferably at the
side door opening, and at least one marked 3
between-each of said first named crosshearers
and the adjacent bolster 2. ' FEach- crosshearer
comprises a pan-shaped “diaphragm extending
outwardly from each side of the center sill and
having a web 23, top flange 24, bhottom flange 2§,
inner side flange 286 and ocuter side flange 27.

‘The inner side flange 25 is shaped to fit over

er sill and is se- .
"The top flange

the Pottom flange of the cente
cured to the center sill side wall.

3 24 of the crossbearer diaphragm is in substan-

tially the horizontal plane of- the top of the
center sill and these flanges 24 on opposite sides
of the tenter sill { are connected by 2 top cover
piate 28 extending substantially. from side sill to
side sill. - This top cover. plate 28 is secured to
top flanges 24 of diaphragm webs 23 aad to the
top of ‘the center sill. - The end pertions of the
cover plate 28 are cut so6-as to be disposed in-
wardly -of the vertical plape of the outer face
of the -web &3 of the crossbedrer disphragm, as
{llustrated in Fig, 6, for a purpose hereinafter
set forth. The bottom fianges 25 of the cross-
bearer diaphragms on opposite sides of the cen-
ter siil-.are .connected By a continusus bhottom
cover plate 28 extending substantially from end
to end of the crosshearer and beneath the bottom
flanges 22 of the side sill 8. Intermediate the
crosshearer diaphragms 23 and bhetween the cen-
ter sill side walls -are diaphragm center braces
38, which are pan-shaped, having the side
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flanges connecting the inner side flanges 26 of
the crossbearer diaphragms and a bottom flange
secured to the bottom cover plate 29. At op-
posite ends of the crossbearers the outer side
flanges 27 lie against and are secured to the
side sill 6. As in the case of the bolsters, the
outer side flange 2T and web 23 are shaped to
fit over the bottom flange 22 of the side sill so
that the bottom cover plate 29 laps under the
bottom -flange of the side sill and is secured
thereto and to the bottom flanges 25 of the cross-
bearers.

The floor stringers 4 and 5, extending from
end to end of the car, are preferably Z shaped
in cross section and have the top flanges thereof,
which support the car floor 31, disposed above
the horizontal plane of the top of the bolsters 2
and crossbearers 3. The members 4 and 5 are
preferably substantially. idential and their num-
ber depend primarily upon the amount and
nature of load imposed upon the car floor.
Where concentrated loading is apt to be im-
posed, two or more are used; where the load is
less, but one may be used. Whilst functionally
the floor stringers are primarily beams extend-
ing between adjacent transverse members of the
underframe structure to support the car floor,
such a beam when made continuous across a
plurality of transverse members is stronger for
a given depth of floor stringer than when made
in short pieces extending between said transverse
members. To maintain this continuous beam
feature and to avoid weakening the crosshearers
and bolsters were they to be offset in order to
permit disposing the floor stringer entirely above
them and to avoid increasing the height of the
car as would be the case when disposing the
floor stringers wholly above the bolster and
crossbearer without said offsets, the floor string-
ers are made in sections which are disposed with
the major portion of the vertical web thereof

- below the horizontal plane of the tops of the
bolsters and crossbearers and these floor stringer
sections are connected to the said cross members
in a manner so as to form continuous members.
Likewise, in order to avoid increasing the weight
of the car the stringers must be kept to a mini-
mum in size and the connections thereof to the
bolsters and crossbearers must be of a design
light -in weight and yet developing the full
strength of the floor stringer section.

At the bolsters, in order to accomplish the
foregoing purposes, I have provided a substan-
tially Z shaped connecting member 232 which .is
disposed between the top and bottom flanges of
each’ bolster diaphragm at the ends of floor
stringer 5. The top and bottom flanges of the
member 32 are then connected to the bolster

. diaphragm flanges 14 and 15 and to the top and
bottom cover plates 20 and 21. 'The floor string-
ers § may then terminate adjacent the bolster
top cover plate 20 and the web of the floor string-
er § is disposed against and secured to the web
of the meémber 32 as illustrated in Figs. 4 and 7.
In this manner the top and bottom cover plates
act as a tie between adjacent ends of the foor
stringer sections 5§ producing the effect of a con-
tinuous beam. In the case of the floor stringer
4, a similar connection between the ends of the
stringer and the bolster may be used as in the
case of the floor stringer 5, if desired. However,
as this floor stringer 4 is adjacent the body side
bearing 33 which necessitates the use of a brace
34 to connect the opposite webs 13 of the bolster
diaphragms to assist the bolster bottom cover
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plate in backing up the body side bearing, I
prefer to utilize this member 38 to connect ad-
jacent ends of the floor stringer sections 4. For
this purpose I provide a substantially angle
shaped member 35 having a horizontal leg lying.
beneath and secured to the bolster top flange i4
and top cover plate 20, and a vertical leg dis-
pesed in a plane normal to bolster web 13 and
provided with a laterally -extending flange 352
lying against the web 13 of the bolster diaphragm
and secured thereto and to the flange of brace
34." The web of the Z shaped floor stringer 4
may then be secured to the vertically disposed
leg of the member 35. Thus the connections
between the adjacent ends of the floor stringer
sections 4 and 5 on opposite sides of the bolster
develop equivalent or greater strength than a
cross section of the floor stringer sections, giv-
ing the effect of continuous floor stringer beams
extending from end to end of the car.

At the juncture between the floor stringer 4
and 5 and the crossbearers 8, as illustrated in
Figs, 3 and 5, the top flanges of the Z shaped
floor stringers are, as previously described, dis-
Dposed above the plane of the crossbearer top
cover plate 28 and I prefer to use a connecting
member 86 disposed across the crossbearer cover
plate 28 and beneath the top flanges of the
adjacent ends of the floor stringer sections. For
this purpose the web of the floor stringer at the
flange side of the member 3 is cut away so that
the top flanges of floor stringers 4 and 5 pro-
ject over the top cover plate 28 and top flange 24
of the crossbearer, and the bottom flange of the
floor stringers project beneath the flange 24 of
the crossbearer to adjacent web 23 thereof. On
the opposite side of crossbearer 3 the webs of
floor stringers 4 and 5 are cut a lesser amount so
that the flanges thereof project over and under
the fop cover plate 28 as shown in Fig. 5 of the
drawings. The top flanges of the floor stringers 4
and § are then riveted to the member 36 and
preferably to cover plate 28 as shown in Fig. 5.
In order to provide a symmetrical connection be-
tween the adjacent ends of the floor stringer sec-
tions I prefer to provide apertures 37 in the webs
23 of the crossbearer and extend a member 38
through these apertures and beneath adjacent
ends of the bottom flanges of the floor stringers.
The floor stringer bottom flanges and member
38 are then commnected as in Fig. 5. As will be
apparent from examination of Figs. 3 and 5 this
arrangement provides a simple, economic connec-
tion between the adjacent ends of the foor string-
ers at the crossbearers which is equivalent to or
greater in strength than a cross section of the
floor stringers.

Referring now to the side construction which
is in effect a plate girder having the side plate as
the top chord, the side sill as the bottom chord
and the side posts and sheathing connecting said
top and bottom chords. These side posts are sub-
stantially U shaped having the web thereof dis-
Posed in a plane substantially normal to the side
plate and side sill, and the flanges of the post
disposed in a direction longitudinally of the car.
These side posts are arranged at the ends of the
holsters and the crossbearers as well as interme-
diate the said crossbearers ang bolsters ang in-
termediate the bolsters and the ends of the car.

The side post 19 at each end of the bolster,
as illustrated in Figs. 4 and 8, is. disposed be-
tween the webs 13 of the bolster diaphragins, pass-
ing through the aperture in the top bolster cover
plate 20 and extending down to the side sill bot-
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tom flange 22. The side post 19 is substantially
U shape in cross section and provided with a bot-
tom flange engaging the side sill bottom flange 22,
with the web of the post 19 dispesed in a plane
normal to the upright leg of the side sill §. Dis-
posed between the outer flange of the post 18 and
" the upricht leg of the side sill § is a plate I8
which connects the bolster diaphragm flanges 17
and ig secured to the side sill 8. The outside
flange of the post 49 is also secured to the plate
18 and the side sill. §. Disposed against and se-
cured to the inner flange of the post 13 isan angle
33 having an upright leg secured to the inner
flange of the post and having a horizontal leg
secured to the bolster top cover plate 20 and

bolster diaphragm top flanges 14, This angle 39 )

preferably extends across a plurality of the side
posts; as illustrated in Fig. 2 of the drawings, and
also serves as a support for the floor 31.

Tn order to further strengthen the bolster post
19 T prefer to provide an angle post 48 having one
leg disposed against the plate {8 and the other
leg disposed against the web of post 8. -Suifable
connections between the post 4%, the post 19 and
plate I8 are provided.  Post §8, as do &ll other

side posts, extends upwardly to and is sécured

within the side plate 41 which is best illustrated in
Tig. 11 of the drawings.

In order that the side sheathing 42 may lie
in the same plane as the outer faces of the side
posts and the side sill 6§ I prefer to offset. the
cuter flange and web of each side post at the side
sill, as best shown in Fig. 11 of the drawings.

As will be apparent from an examination of
Figs. 1, 4, 8 and 11 of the drawings, the side
post 19 at the bolster is secured directly to the
bottom flange 22 of the side sill 6 and is secured
through plate (8 to the upright leg of the side
sill 6 and the flanges {7 of the bolster diaphragms.
In order to provide a better connection between
the plate 18 and the bolster diaphragms I prefer
to use the connecting members 43 secured to the
webs 13 of the bolster diaphragms and to the plate
{8 and side sill 6.

Referring now to Figs: 3 and 6 of the draw- iz

ings, the side post &4 at the crossbearers is like-
wise of U shape in cross section having the web of
the post 44 disposed against and secured to the
web 22 of the crossbearer diaphragim. Ag in the
case of the bolster post §8, the crossbearer post
84 has a bottom flange secured to the flange 22
of the side sill, the outer flange of the post se-
cured directly to the vertical leg of the side
sill and the inner flange secured to the angle 38.
As illustrated in Fig. 6 of the drawings, the cross-
bearer top cover plate 28 which normally extends
outwardly from hoth sides of the top flange 24
of the crossbearer diaphragm has its end portions
282 offset 10 avoid interference with the side post
44, The intermediate side post &%, as best illus~
trated in Fig. 11 of the drawings, is likewise U
shape in cross section, has the bottom portion
thereof offset to fit around the upright leg of the
side sill B, and is secured to the side 5111 8, as are
~the side posts 44 and 18.

The side posts 58 at each side of the door open-
ing are also preferably located at a crossbearer.
In this case however, as illustrated in Figs., 12
and 13, the side or door pests B8 instead of ex-
tending downward along the side sili are pref-
erably terminated above the side sill and cross-
bearer. - At the door opening a threshoid angle
BT is disposed gbove and connects the cross-
bearers 3& < The door posts 8§ at each side of
the door opening are secured to the vertical
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flange of the threshold angle and bear on the
bottem flange 572 thereof. This connection be-
tween door post and threshold angle may, if de-
sned be reinforced by addition of gusset plate
60 a‘qd if further reinforcements are reguired
diagonal brace 61 extended from door post B8 to
adjacent side post 48, all as illustrated in Fig. 1
of the drawings. Between the door posts §5 the
vertical leg of threshold angle 7 has a portion
58 thereof flanged outwardly, as shown in Tig.
12, to serve as a threshold support, and a
threshold plate 59 is secured thereto and to floor
3t2, At the door opening and between door posts
88 the anzgle 238 extends a suifable distance past
each door post 56. The upright leg of angle 39
at such extension is cut away to permit. passage
of floor boards 3f{2 and the bottom leg 292 is
welded to the bottom leg 57* of the threshold
angle as shown in Figs, 12 and 13. In this man-
ner the threshold angle 87 combines with the
ahgles 38 to provide a continuous member tying
together the side wall posts from corner post to
corner post. These corner posts, as best illus-
trated in Figs. 9 and 10, are of modified Z shape
in cross section having a web 47 disposed frans-
versely of the car, an inwardly disposed flange
£8 and an outwardly disposed flange 8. The
flange 48 has a portion 5§ thereof turned in a
direction transversely of the car serving as. a
support for and place of attachment of the car
end wall 5f. The corner post, like the side wall
posts, extends from the side plate 41 to the side
sill § and fits within the side plate in the-same
manner as do the pests 19, 44, 45 and B6. At the
side sill I prefer to terminate the corner post
above the side sill and to place a zusset plate 32
between the side sill and flange 49 of the corner
post as shown in Figs. 9 and 10 of the drawings.
The gusset plate 52 extends inwardly of the car
and is connected to the corner post flange £8 and
side sill 8. The gusset plate 52 is offset at the
side sill, as shown in Fig. 9 of the drawings, in.
order that the outer sheathing £2 may lie in the
plane of the outer flange of the corner post and
the vertical leg of side sill angle 8. Beneath the
corner post is placed a reinforcing corner mem- .
ber, as shown in Figs..9 and 10, having a web
53, side flange 54 and end flange §8. A push pole
pocket 89 completes the corner of the car and
is fastened to the side sill &, corner post ilanges
49 and 59, end wall 54, and corner member flanges
53 and 54. - -

The top chord of the girder side construction
is the side plate 8. This side piate extends from
end to end of the car and has its oppesite ends
secured to the corner posts 5. T prefer to make
the side plate 41 of inverted U shape and for
this purpose may use a roiled angle or a pressed
plate. This latter construction is illustrated in
the drawings. When a rolled angle is used the
leg’ thereof forming the front leg- of the side
plate &1 is bent to fit' over the outer face of the
curved end of the side posts and the remaining
leg of the angle has the outer portion offset
downwardly to form the inner lez of the side
plate. As shown by Fig. 11 of the drawings the -
inner and outer legs of the pressed side plate 41
overlap the side post ﬂanges and are secured
thereto.. The web portion &i2 of the side plate
is disposed inwardly and downwa;d across the
ends-of the side posts and. provides a bearing for
the roof carlines. The inner or shorter  side
plate 4% extends downwardly from web &i2 and
overlaps the inner fianges of the side posts: The
outer or longer side plate flanges 41ic extend
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downwardly over the outer flanges of the side
posts and the side sheathing 42.. The side
sheathing 42 which is applied to the side posts is
preferably disposed beneath the front leg of the
side-plate and overlaps the side sill to provide
leakproof joints.

Steel box cars of the type illustrated are usu-
ally provided with. wood flooring and metal side
sheathing. The flooring comprises transversely
disposed wood planks 31 supported upon the cen-
ter sill and floor stringers. As previously set
forth where concentrated loading may occur I
prefer to use two or more floor stringers 4 and §
at each side of the center sill. -Where loading is
not concentrated but one floor stringer will suf-
fice. At the sides of the car floor the members
38 support the ends of the floor beards and pro-
vides a finishing member at the side of the: floor.
The wood inside sheathing is comprised of boards

62 extending longitudinally of the car and dis- ¢

posed against the inner flanges of the side posts.
Intermediate the side posts are vertically dis-
posed nailing strips supported by usual members
secured to the side sheathing 42. The inside
sheathing is nailed to the nailing strips.

Referring now to Fig. 11 showing a cross sec-
tion through the car at the floor and side of the
car, the relation between the wood side sheathing
62 and flooring boards 31 is such that the ends
of the floor boards 31 are in a vertical plane dis-
posed inwardly of the vertical plane of the side
sheathing 62. When so disposed the floor boards
may be readily replaced without removing the
side sheathing, To create this condition : the
angles 39 are disposed a sufficient distance in-
wardly of the side sills 6 and the lower portion
of the side posts are offset outwardly to engage
the angle 39 as set forth supra.

The cars herein described are frequently used
for carrying grain and when used for the purpose
the car must be sealed at the flopor to prevent
leakage of the grain. Such grain as passes
through the wood side sheathing 62 will fall
downwardly behind the sheathing 62 and is de-
flected onto the car floor by the sealing strip 63
extending between the car side posts. This
member 63 is substantially of Z shape having a
web sloping inwardly and downwardly from the
steel sheathing 42 to the adjacent angle 39. The
bottom flange of the member 63 is disposed
against and welded to the vertical leg of the
angle 39, and the top flange of the member 63
is disposed against and welded to the steel side
sheathing 42, The floor hoards 31 preferably
terminate short of the vertical flange of the
angle 39 and the resultant space is preferably
filled with car cement or other suitable medium.
In this manner the car floor at the sides of the
car are completely sealed against loss of grain.
In a similar manner sheathing may be attached
to the end wall of the car and car cement used
to seal the joint between the car floor and end
wall sheathing. )

Referring now to the roof construction, as il-
lustrated in Figs. 3, 11, 15 and 16, carlines extend
between opposite side posts of the car and roof
sheets secured to the carlines. Each carline is
of substantially channel shape, having. a ver-
tically disposed web 64 of greatest height adja-

cent the center of the car and the major portion

of the web formed on an arc of a circle.. The
top flange 65 is made flat to provide a support
for and connection with the roof sheets 66 and is
disposed substantially normally to the web of the
carline,

The bottom flange 67 is inclined down-,

~upon the web of the side plate 41.
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wardly from the web, the angle of inclination
preferably being greatest at the center portion
of the car. Af each end of the carline the web
is curved downwardly and cut off square to pro-
vide a full bearing for the carline web and flanges
I prefer to
continue the top and bottom flanges of the car-
line throughout the full length of the carline,
reducing the bottom flange at the extreme ends
of carline and welding the web and at least one
flange of the carline to the web of the side plate
4i. It will be observed, however, that by form-
ing the top plate 4i from & rolled angle, the ex-
treme upper edge.of the web of the side plate
forms an adequate bearing for the top flange of
the carline and the latter may be welded to the
web of the side plate if desired, and thereby in-
crease the strength of the connection between
the carline and side plate. The roof sheets 66 are
secured to the top flange of the carline and lap
over the side plate front flange for a suitable
distance and are connected thereto.

. The end. wall 51 of the car may be of most any
desired design, provided with side and bottom
flanges. The bottom flange 68 of the end wall
serves as an end sill of the car, to which may be
secured the side floor angles 39 and such other
members as are desirable. The end wall side
flanges 10 are joined with the body of the end
wall on arcs of relatively large radii and are con-
nected to the corner posts 46. The filange 68 of
the end wall being secured to the flange 49 of the
corner post and the body of end wall §i being
secured to flange 53 of the corner post. To pro-

‘vide leakproof joints between the end wall and

side sheathing the end wall flanges 68 overlap the
ends of side sheathing 42.

Throughout this specification and the drawings
I have illustrated and described what I now con-
sider to be a preferred form of construction. It

. is recognized, however, that many modifications

in the details of construction are obvious or will
suggest themselves to those skilled in the art and
I do not wish to limit myself to the exact forms
of construction herein' shown and described ex-
cept as are made necessary by the scope of the
appended claims.

Having thus described the invention what I
claim ‘as new and desire to secure by Letters
Patent is:

1. In a car underframe including bolsters hav-
ing top and bottom cover plates and crossbearers
spaced between said ‘bolsters; floor stringers ex-
tending from end to end of the underframe as
continuous beams on opposite sides of the longi-
tudinal center of the underframe and comprising
angularly shaped beam sections disposed between
each bolster and the end of the underframe and
between the bolsters and crossbearers, each beam
section having the major portion thereof disposed
below the horizontal plane of the top of said
bolsters and crossbearers, and the horizontal
plane of the top of the beam sections disposed
above the similar plane of said bolster and cross-
bearer, the adjacent ends of said beam sections
at said bolsters being connected with said bolster
cover plates by means of connection members
secured to said bolster cover plates and to said
beam sections at each side of said bolsters, and
the adjacent ends of said beam sections at said
crosshearer being connected top and bottom by
members extending respectively above  and
through the crossbearers.

2. In a car underframe, a bolster comprising
spaced diaphragm members connected top and




8
bottom by cover plates; floor stringer sections
extending outwardly from each bolster  dia~-
phragm -and having the tops of said sections
‘above the top of the bolster; a member interposed
between the bolster diaphragms at the oppositely
extending floor stringer sections; and means con-
necting the adjacent ends of said floor stringer
sections to said bolster diaphragms and the inter-
posed member.

3. In a car underframe, a bolster comprising
spaced diaphragm members connected by top and
bottom- ¢over- plates; floor stringer sections ex-
tending outwardly from each said diaphragm
member, each said floor stringer section having a

portion thereof disposed above the plane of the i:

top of said bolster; a member interposed between
said diaphragms; and means connecting an end
of each said floor stringer section to the bolster
top cover plate and to the said interposed mems=
ber at said adjacent bolster-diaphrasm.

4. In o railway ‘car, in combination, a center
sill having spaced webs terminating in oppositely
disposed bottom fianges; side sills spaced on op-
posite sides of said center sill and provided with
upright webs terminating in bottom flanges dis-
posed toward the adjacent center sill bottom
flanges; bolster and crossbearer members sup-
ported on the bottom flanges of said sills and
connected to the webs thereof; side wall posts
supported on said side sill bottom flanges at op-
posite ends of each bolster and crossbearer and
connected thereto and to the side sill web; a bot-
tom tie between opposite side sills gt each bolster
and-crossbearer forming a continuous member
connecting the bottom flanges of said sills with
the adjacent bolster and crossbearer and @asso-
ciated side wall posts; and roof carlines connect-
ing the tops of opposite side wall posts to form
with the posts, crossbearers and bolsters, con-
tinuous girth members spaced longltudmally of
tne car.

5. In a car side wall comprising a side plate
and a side sill, with side posts connecting the side
sill ‘and side plate; the combination of a pair of
side posts secured to the said side plate and ter-
minated short of the side sill and spaced apart
to define a car door opening; an angle disposed
beneath said posts with one flange providing a
bearing for said posts and the other flange over-
lapping and secured to the post, said latter fange
of the angle having a portion thereof between
the posts deflected outwardly providing an abut-
ment for the car floor and a support for the car
floor threshold plate.

6. In a car side wall construction including side
sill and side posts; the combination of spaced
posts secured to the side plate and terminafing
short of the side sill to define a door opening: an
angle member having a horizontal leg thereof se-
cured tothe car structure and extending beneath
both posts, the vertical leg of said angle being
disposed in ‘the vertical plane of the side sill
with the base of said leg secured to said sill and
thence extending upwardly of the posts and se-
cured thereto, said vertical leg intermediate said
posts having the upper portion theréof deflected
outwardly to form a support for the floor thresh-
old plate and the lower portion thereof servirg
as an abutment for the ﬂoor boards at the door
opening.

1. In a railway car, in combination, 4 side sill
having an upwardly extending body porticn and
a flange at the bottom of said portion, & side post
having a vertical web provided with 4 side flarige
secured to said side sill body portion and with
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a bottom flange secured to said side sill flange; a
transverse underframe member having a vertical-
ly disposed web provided with a side flange se-
cured to the side sill body portion and with a bot-
tom flange secured to the side sill flange; the
side post and the underframe member webs being
juxtaposed and secured together.

8. In a railway car, in combination, spaced side
sills ‘having upwardly extending body portions
and opposing bottom flanges; aligned transverse-
ly disposed interconnected underframe members -
connecting said side sills at said body portions
and at said body hottom flanges; side posts-ex-
tending upwardly from the side sills and con-
nected to the side sill body portions and side sill
bottom flanges and to the adjacent transversely
disposed underframe members; and transverse
roof members connecting the tops of said side
posts at each end of the transverse underframe
members.

9. In a railway car, in combination, a center
sill; side sills having an upstanding web and a
bottom flange directed toward the center sill; a
plurality of transversely disposed members
spaced longitudinally of and connecting opposite
sides of the center sill to the respective adjacent
side sills, each said member having an upstand-
ing web terminating in an end flange connected
to the side sill web and a bottom flange secured
to the corresponding side sill flange; a side wall
post at each connection between transverse mem-
bers-and side sill, each post having an upstahd-
ing web connected to the member web, g flange at
one side of said upstanding web connected to the
side sill web and a bottom flange on said upstand-
ing web connected to said side sill bottom flange.

10. In a railway car, in combination, spaced
side sills, each including an upwardly extending
and an inwardly extending flange; a plurality of
pairs of aligned transversely extending under-
frame members spaced longitudinally of the sills
and overlapping the inwardly extending side silt
flanges; side wall posts having upright webs over-
lapping the transverse underframe members at

3 the side sills, means connecting both side sill

flanges to the adjacent ends of the transversely
extending underframe members and to the ad-
Jjacent side wall posts and a tie member secured
to each pair of aligned transverse underframe
members and connecting opposite inwardly ex-
tending side sill flanges.

11. In a railway car, in combination, a side sill
having an upturned and an inturned flange; a
plurality of ftransversely disposed underframe
members spaced longitudinally of the side sill and
secured thereto; a member secured to the under-
frame members and extending across a plurality
thereof in spaced relation to the side sill; the side
sill flanges, -transversely dispesed underframe
members and connecting member forming sides
of a plurality of pockets into which the side posts
are inserted and secured to each of said pocket-
side forming members.

12. In a railway vehicle, in combination, a cen-
ter sill; side sills at opposite sides of the center -
sill, each of the sills including an upwardly ex-
tending web having a bottom flange disposed to-
ward the corresponding bottom ﬁaqge of the ad=
jacent sill web; aligned underframe cross-mem-
bers supported ‘on the sill bottom flanges and
connected with the adjacent sill flanges and webs;
side posts supported on the side -sill bottom
flanges at each cross member and -connected to-

_the webs of the adjacent side sill and cross mem-

ber; tie bars beneath each aligned cross members
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and connected thereto and to the bottom flanges
of the said center and side sills; a side plate con-
necting the tops of the side posts above each side
sill, and roof members connecting said side plates
at opposite side posts.

13. In an underframe for a railway car having
side walls with door openings therein; continu-
ous side sills at opposite sides of the underframe;
transverse members connecting the side sills;
floor stringers combining with the transverse
members to form continuous floor supports ex-
tending above the transverse members inter-
mediate the side sills; an angle-shaped floor
stringer connecting the tops of the transverse
members adjacent each side sill and extending
from end to end of the underframe, each angle-
shaped floor stringer having g portion offset out-
wardly gbove the side sill at the side wall opening
to form a horizontal support and vertical pro-
tection strip for the ends of the floor boards
throughout the length of the underframe side
wall including the side wall opening.

14. In a car ‘underframe, in combination, a
bolster including spaced vertically disposed webs
connected by top and bottom cover plates extend-
ing on opposite sides of the webs; a floor beam
comprised of portions extending from opposite
sides of the bolster, each said portion including
a top flange extending above the horizontal plane
of the bolster top cover plate and a depending
flange; a member connecting each side of the
bolster to the adjacent end of the floor beam
and comprising a substantially vertically dis-
posed web connected to the depending flange of
the floor beam and flanges at opposite ends of
the web connected to the top and bottom bolster
cover plates.

15, In a car underframe, in combination, a
member extending transversely of the under-
frame and including top and bottom laterally ex-
tending portions; a member extending longi-
tudinally of the underframe from opposite sides
of the transverse member, and means connect-
ing said members comprising a vertically ex-
tending portion having its opposite ends con-
nected to the laterally extending portions of the
transverse member and a connection interme-
diate the ends of said means to the longitudinally
extending member.

16. In a wood-lined box car in combination,
an underframe, g car side wall including a plu-
rality of side posts spaced on opposite sides of
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a door opening in said side wall, an angle ex~
tending from each side of the door opening to
the adjacent end of the underframe and side wall
having one leg of the angle secured to the inner
face of the side wall posts and the other leg se-
cured to the underframe, wood inside sheathing
secured to the inner face of said posts and ter-
minating above the said angle, outside sheathing
secured to the outer faces of said posts and a
member extending from said angle to the outside
sheathing between the side wall posts on oppo-
site sides of the door opening and comprised of
a vertical flange secured to said angle, a body
portion extending upwardly and outwardly from
the top of the vertical leg of said angle to the
outside sheathing and means attaching said
body portion to the outside sheathing.

17. In a railway car corner construction, in
combination, a car side wall construction includ-
ing side sheathing, a car end wall provided with
vertical side flanges joined to the body of the end
wall by relatively large radii, a corner post form-
ing an integral part of the side wall construction
and including a vertical web disposed in a direc-
tion transversely of the car, a flange cn said ver-
tical web extending behind said side wall sheath-
ing and the adjacent end wall flange and termin-
ating in a re-entrant portion disposed behind the
car end wall, said reentrant portion being joined
to the corner post flange on an arc of relatively
large radius, said corner post having the flange
thereof connected to the side wall sheathing and
end wall flange with the re-entrant portion of
the flange secured to the car end wall.

18. In a railway car corner construction, in
combination, a car side wall including side
sheathing, a car end wall provided with vertical
side flanges, a, corner post forming part of the
car side wall structure and including a vertical
web disposed in a direction transversely of the
car, oppositely disposed flanges on said vertical
web connected to the side wall structure, the
outer of said flanges being extended behind the
side wall sheathing and car end wall vertical
flange toward the car end wall and terminating
in a re-entrant portion disposed behind the car
end wall, said corner post outer flange being con-
nected to the side sheathing and end wall side
flange, and the re-entrant portion being con-
nected to the body of the end wall.

GEORGE A. SUCKFIELD,




