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My invention relates to improvements in
load discharging cars. :
An object of the invention is to provide an
_improved door and cooperating raising and
6 supporting mechanism' particularly adapted
for gondola cars of the type having a side
sill or other cbstruction depending below the
floor of the car. .
Another object of the invention. is to pro-
10 vide an improved door operating mechanism
of the type having a bodily movable shaft
adapted to move beneath the door for support
of the same and movable outwardly beyond

the free edge of the door for releasing the

15 doors and discharging the load.

Still another object of the invention is to
provide improved door supporting means in
combination with an improved door bracing
structure such as will operate to minimize

20 strains on the door and door operating mech-
anism with the door either-.in its open or
closed position. ‘

A still further object-of the invention is
to so dispose all parts of the door operating

25 mechanism as to prevent interference or

- weakening of the structural parts of the car

and render said operating means visible and
accessible to permit ease of operation.

A more specific object of my invention is

30 to provide integral door beams such as will

operate to bridge the ‘space intermediate the
hinge supports and door supporting mecha-
nism'in a manner to provide adequate rein-
forcement for the door, and also for support-
35 ing the door in a manner such as will relieve
the door supporting means of undue strain.
My invention also contemplates the appli-
cation of doors, door operating mechanism
and parts to a car of standard construction
40 with all parts disposed -outwardly of the car
framing in such a manner as to avoid weak-
ening of the structural elements of the car,
and to provide for transferring loads from
the door to. the door operating mechanism
¢5 and thence to the side sill of the car.
My invention further resides in.certain
_ detail of parts such as will be fully pointed
out hereinafter and claimed.
For further comprehension of my inven-
&0 tion, reference may be had to the accompany-

ing drawings wherein my improved construe-
tion is shown as applied to a so-called gon-
dola car having drop doors hinged adjacent
the longitudinal center of car and opening

outwardly for discharging the load to the

side of the track.

In said drawings: ‘

Fig. 1 is a plan view of a portion of a car
showing a pair of doors together with the as-
sociated car construction, said view illus-
trating approximately one-half the width of
the car. ’

Fig. 2 is a vertical sectional transverse view
taken substantially on a line 2—2 of Fig. 1,
the door indicated in closed position by full
lines and in open position by conventional
dotted lines. ' '

Fig. 8 is a longitudinal vertical elevational
view of that portion of the car illustrated in
Fig. 1, certain parts of the side sill being
broken away to more fully illustrate the door
cperating mechanism parts, - :

Fig. 4 is a fractional transverse vertical

sectional view taken through the car and on
a line 4—4 of Fig. 3, said view illustrating
only the portion of the car adjacent the side
sill and showing the door operating shaft
rotating means, : ’

- Fig. 5 is a fractional vertical transverse
sectional ‘view taken adjacent the side sill
of the car and on a line 5—35 of Fig. 8, said
view illustrating the creeper arrangement
for maintaining the shaft against reverse ro-
tation and for locking the said shaft in the
final closed position beneath the doors.

Fig. 6 is a longitudinal vertical elevational
view of a portion of Fig. 8 illustrating the
doors in the open position. :

Fig.7is a vertical transverse sectional view
of a portion of a car showing a modified form
of construction wherein.a cross beam mem-
ber is extended an appreciable distance be-
low the side sill and a modified door brace is
employed. . :

Fig. 8is a longitudinal vertical elevational
view taken through that portion of the car
shown in I'ig: 7 and on a line 8—8 of Fig. 7.

Fig. 9 is a fractional transverse sectional
view taken on a line 9—9 of Fig. 8 and il-
lustrating the shaft locking means.
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And Fig. 10 is a fractional transverse sec-
tional view taken on a line 10—10 of Fig. 8
and illustrating the shaft rotating means.

In said drawings, the car framing struc-
ture is shown as including a longitudinal cen-
tersill formed of a pair of vertical channel
members 10 (one of which only is shown),
sald members being united by a top cover
plate 11. At the side of the car there is a side
sill member 12 also:of  channel shape: con-
struction- and having its upper and lower
flanges 18 and 14 inwardly disposed, the top
flange 13 lying substantially in alignment
with the top of the centersill structure. Ex-

. tending transversely of the car between said
centersill. and side sills are a plurality of

cross members indicated at 15 and 16, the
former corresponding in depth to the side
sill.. The cross beam member 16 inclines
from the lower portion of the centersill to

the lower portion of the side sill, and both:

of said cross beams include vertical web sec-
tions 17 and upper and lower outstanding
flanges 18 and. 19, respectively. . The mem-
bers 16 on the opposite sides of the centersill
are tied transversely across the lower portion
of the centersill by a bottom cover plate 20
which extends continuously between the side
sills. Certdain of the cross beams are further
tied across the plane of the centersill by top
cover plates 21, said top plates adjacent the

sides of the car being coped at 22 to accom-

modate vertical inside gussets 23.. In align-
ment. with each: of the cross beams there is
provided side stakes 24 which are riveted to
the side sill:and extend upwardly above the
floor for cooperation with the inside gussets
23. S :

The floor of the car includes fixed floor sec-
tions 25, 26 and 27 extending adjacent the
sides of the car, along the top of the cross
beams, and abeve the centersills, respectively,
the edges of said floor sections serving to de-
fine: discharge openings which: are adapted
to be closed by the pivotally mounted bottom
doors A. Around the sides of the discharge
openings there are provided longitudinal and
transverse edge plates 28, 29 and 30, respec-
tively, said edge plates being carried by the
fixed floor. sections and bolted thereto and
having edge portions projecting into. over-
lapping relation with the associated dis-
charge doors. v
- Inasmuch as the construction of each
dumping door A is of similar construction,
the deseription herein will be confined to only
one of said doors.

Each door A is pivotally meunted at .31 on
hinge brackets 82, there being preferably
three hinge supports per door. The door,
which may be of any suitable construction, is
shown in this embodiment as including a plu-
rality of beards 33 bolted or otherwise se-
cured:to. a frame structure composed of lon-

* gitudinal and transverse bracing members,
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the former being indicated at 34 and the lat-
ter at 35 and 36, respectively, the members
36 being extended outwardly beyond the
swinging edge of the door for cooperation
with door supporting means hereinafter de-
scribed. The reinforcement 34 which ex-
tends adjacent to and along the free edge of
the door is preferably in the form of a Z-
shaped section having the web 37 extending

substantially normal to the main plane of-

the door and having one flange 38 underlying
the door boards and the opposite flange 39
spaced from the underside of the door boards.
The central hinge brace 85, which is prefer-
ably of angle shape with one flange 40 un-
derlying the door boards, is bent at its outer
end to present a flange 41 secured to the
front beam member at 42, and adjacent the
hinged end of the door said brace 35 is pro-
vided with a hinge strap 43. :

The members 36, of which there are two per
door, are each preferably formed of a one-
piece integral construction of cast metal and
include 2 main weblike portion 44 which is

generally disposed at an angle normal to the '

main plane of the door and secured to the
main body of the door by an underlying flange
portion 45. Adjacent the hinge end of the
door ezch beam member 36 is formed with an
integral portion 46 having a hinge cye 47
whereby mounting is effected on the associ-
ated hingebutt bracket 32 by means of a pivot
48. The portion 46 extends at an angle sub-
stantially at right angles to the hinge axis «f
the door and is spaced an-appreciable distance
from the adjacent side edge of the door.

Adjacent the outer or swinging edge of the
door, each said member 36 is provided with
another portion 49 which also generally ex-
tends in a plane substantially at right angles
to the hinge axis of the door, said portion 49
however being disposed relatively closer to
the adjacent side edge of the door than the
hinge portion 46, and, as will be observed by
reference to the plan view, Fig. 1, the beam 36
is formed with offsets 50 and 51 therein, theve-
by disposing the intermediate connecting por-
tion 52 at an angle between said respective
portions 46 and 49.

Adjacent the front beam member 34, the
undertyinge flange 45 is enlarged and extended
lengthwise of the front beam to present a
triangular shaped construction 53 which in
effect provides a gusset connection between

the front beam upper flange 38 through the ¢

medium of a plurality of rivets 54. The de-
pending web-like portion adjacent the cuter
edge of the door is extended downwardly ant
braced relatively to the web 37 of the front
beamn member by  an integral triangular
shaped wall 55 which is extended lengthwise
adjacent to the wall 53 and is secured to the
web 87 by three rivets 56. The walls 53 and
55 in cooperation with the main web portion
44 provide a three wall box-like integral con-
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struction which fits into the angle defined by

the body of the door and the depending web
37 of the front beam member 34 and thus op-
erates to strongly brace the door frame and

- effectively brace the door hinge beams against

vertical, horizontal and torsional displace-
ment. The lower margin of the beam 26 is
reinforced by an outstanding flange 57 which,
in cooperation with the upper flange 45, pro-
vides a channel-shaped construction, and
which in further cooperation with the end
wall 55, there is provided a strong pan-shaped
construction for the door hinge beam.

Each bearm 36 is provided with a down-
wardly and forwardly projecting extension
58 which extends to a position below the side
sills and cross beams and is there formed with
arounded serrated surface 59. Adjacent said
surface 59 there is provided spaced walls
60-—60 which provide an opening 61 within
which -a link 62 is pivotally mounted at 63,
The link constitutes the terminal member of a
flexible connection 64 which extends between
the door and shaft 66 in a manner to be de-
scribed hereinafteer. : o

From the lower portion of the depending
flange 37 to the outer extremity of the ser-
rated surface, the projecting portion of the
beam 86 presents an upper inclined wall 65
which serves to brace the door seat relatively
to the front beam. The operating shaft 66 is
mounted in slotted bearings 67 and 68. = Tach
bearing is provided with an elongsted siot 69
formed adjacent its outer -end with a - de-

3 pressed portion 70. This depressed portion

70 is for the purpose of retaining the shaft-in
its outermost position beyond the path of
movement of the free edge of the door brace,
thereby permitting the extremity of the door

brace to pass the shaft and associated parts:

during the movement of the door from the
open to closed position or vice versa. Each
bearing bracket is extended beneath the side
sill member 12 and secured at 114 to the lower
flange 14 thereof. < ‘

The intermediate bearing bracket 68 is pro-
vided with horizontal and vertical flanges 71
and 72, respectively, and is thereby united
with the cross beam by rivets 78 and 74. . The
lower bearing portion of said bracket is ex-
tended lengthwise of the shaft for an appre-
ciable distance beyond the said securing
flanges as indicated at 75 and 76 in order to
bring the said bearing in near proximity to
the door brace and thereby reduce the bending
strain on the shait. - : , Coa

The respective bearings 67 are formed of
substantially Z-shape with one wall 77 ex-
tending horizontally and the. other wall 78
extending in a vertical direction and overly-
ing the vertical web 17 of the cross beam: It
will be noted that this construstion provides
for a direct support of the bearing by means
of the lower cross beam cover plate 17 and also
for the support of the bearing in two distinet

3

planes—that is, both in horizontal and ver-
tical planes. ‘

Cooperable with the serrated bearing por-
tions 59.of the door brace are winding sheaves
79 rigidly secured to the shaft 66. Each said
winding sheave is formed with spiral guide-
way 80 and includes at one end the serrated
wheel 81, The serrated whee! 81 is disposed
in alignment with the serrated portion 59 on
the door and the respective serrated portions
on the door and shaft being adapted to reg-
ister and interengage when the shaft is in op-
erative supporting relation with the door,

The flexible connections 64 which extend
between the door and shaft operate to raise
the door by rotation of the shaft and there-
after bring the shaft to a supporting position
beneath the door, said connections 64 being
attached at one end to the door by means of
the terminal link 62 and to the winding
sheave 79 by means of jaws 8282, the latter
being disposed on the end of the winding
sheave opposite to the serrated wheel 81.

At one end the operating shaft is provid-
ed with door rotating means indicated at B,
Figs. 2, 4 and 5, and shaft retaining means
indicated at C, both of said devices being
preferably located beneath one of the cross
beam members and immediately-adjacent cne
of the bearings. The operating shaft 66 isex-
tended through the end bearing 67 and be-
yond the same for the purpose of receiving
said devices: ‘

The -shaft rotating means B includes a
ratchet wheel 83 rigidly secured to the end of
the shaft and having hub portions 84 and 85,
respectively, disposed on opposite sides there-
of. Mounted on hub 84 is a loosely mount-
ed Jever element 86 having a socket portion 87
formed - integrally therewith. - Pivotally
mounted on said lever is an operating pawl
88, said pawl being adapted to have engage-
ment with the ratchet wheel 83 for engage-
ment with the teeth of the ratchet wheel to
rotate the shaft in either direction. ,

The shaft rotating and locking mechanism
C is to prevent the shaft from rotation in a
reverse direction either during the closing of
the door or after the doors have been placed
in closed: position. This locking means in-
cludes a toothed ratchet wheel 89 secured to
the shaft, a creeper 90 loosely mounted on a
hub 91 formed integrally with the ratchet
wheel 89, a pawl 92 pivotally mountad on the
creeper, and.-a locking dog 93 adapted to lock

the pawl 92 relatively to the ratchet wheel.

The pawl 92 and dog 93 are mounted on lugs
formed integrally with an outwardly pro-
jecting arm 95 on the creeper. A tie plate 96
overlies both the dog and the pawl and serves
to retain these members in fixed relation to
each other. Opposite to the arm 95 there is an
inwardly extending arm 97 with which a
slotted bracket 98 is adapted to cooperate te

prevent turning movement of the creeper I%:
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relatively to the axis of the shaft. The
bracket 98 is preferably formed of angular
section and is riveted or otherwise secured to
the associated cross beam bottom cover plate,
as indicated at 99. The disposition of the
shaft rotating and locking mechanisms be-
neath the cross beam adjacent the side sill
not only economizes space, but also protects
the mechanisms against the discharging load.

With the doors in closed position, as indi-
cated in Fig. 3, it will be observed that the
outwardly deflected door beams provide for
the disposition of the shaft engaging portion
of the door beam to lie comparatively close
to the shaft supporting bearings on the car

structure, and therefore the bending tend--

ency onthe shaft is materially reduced. With
the doors in the open position and supported
as indicated in Fig. 6, the chains form the
suppert for the door to limit opening move-
ment thereof, and it will be observed that the
chains spread outwardly towards the lower

. portion of the door thereby providing for a

75

-

0

generousspacing between the chains adjacent
the main body of the door, thus allowing for
free discharge of the load over the free edge
of the doors.  The normal tendency with the

chains in such position would be to cause

overturning of the door beams in the direc-
tion of the chains, but inasmuch as said beams
are braced in different directions by the gus-
set portions on the hinge beams, and the door
beams are inclined towards the hinge brack-
ets, such twisting movement of the beams is

- prevented.

In the modification shown in Figs. 7 to 10,
inclusive, my improved construction is shown
as applied to a car having somewhat smaller
doors and in which certain of the cross beams
of the car are extended outwardly beneath the
side sill. . In this embodiment, the center sill
construction is indicated at 200, the side sill
at 201, and the transverse cross beams at 202
and 203, the latter being coped out at 204 and
extended below the side sill, as indicated at
205.

The diccharge doors D are pivotally mount-
ed on hinge brackets 206 carried by the center
sill, each door consisting of a plurality of
boards 207 braced on the underside by longi-
tudinal and transverse bracing beams, as in-
dicated at 208 and 209, respectively, the for-
mer being preferably of Z-shape and the lat-
ter consisting of a pair of integral cast metal
hinge beams. Tach of said beams 209 have

portions 210 and 211 disposed in a plane at

right angles to the axis of the door and spaced
lengthwise of the door from-each other and
integrally united by an angularly disposed
portion 212, the various bends being indi-
cated at 218 and 214. The beam adjacent the
free edge of the door slopes downwardly be-
neath and beyond the front door beam and is
formed on its under surface with a rounded
serrated seat 215 adapted to have support-

1,889,171

ing cooperation with a correspondingly ser-
rated surface 216 carried by operating shaft
217. The hinge beams 209 adjacent the free
edge of the door are formed with extended
surfaces 218 and 219, which, respectively, ex-
tend horizontally and vertically lengthwise
of the front beam member 208 and are se-
cured to said member by a plurality of rivets
as 220 and 221, The wall 219 is deflected be-
low the front beam, as indicated at 222, and
conforms in shape to the projecting portion of
the beam. Adjacent the serrated seat on the
door the beam is provided with an opening
223 adapted to receive the terminal link 224
of a flexible connection 225 connecting the
shaft and door.” The shaft is mounted in the
slotted bearing brackets 226, 227 and 228,
respectively, and is adapted to move into sup-
porting relation with the door. The shaft-
rotating and shaft-locking means indicated
at It and I, respectively, are located on the
end of the shaft adjacent the bearing 228,
the latter being provided with an integrally
formed guiding recess 229 through which the
projecting portion 230 of a creeper 231 is
adapted to extend, said creeper 231 having as-
sociated therewith ratchet wheel 282 and pawl
and dog means, as indiecated at 233 and 284,
respectively to maintain the shaft against
rotation. :

The shaft rotating means E includes a
ratchet wheel 235 fixed to the shaft, and a
socketed lever and pawl means indicated at
236 and 237, respectively.

Iclaim:

1. In a railway car, the combination with
& hinged door; of bracing means for the un-
derside of the door, including a pair of braces
extending from the hinge edge of the door to-
wards the swinging edge thereof, said braces
adjacent the hinged edge of the door being
spaced an appreciable distance from the side
edges of the door and diverging outwardly
from each other towards the free edge of the
door; and a bodily movable shaft adapted to
engage the said braces near the free edge of
the door, said engaging portion of each brace
extending substantially at right angles to
the longitudinal axis of the shaft.

2. In a car door of the character described,
adapted to be pivotally hinged -adjacent one
edge and movably supported adjacent the
free edge, the combination of means for re-
inforcing the underside of the door, includ-
ing integral braces extending from the hinged
edge of the door and diverging outwardly
toward the free edge of the door whereby
said beams at the rear edge of the door are
spaced relatively close to each other and at
the front edge of the door are spaced out-
wardly to provide means adjacent the imme-
diate corners of the door for cooperation with
the door opéerating mechanism.

3. Asan article of manufacture an integral
hinge door brace censtruction for discharge
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doors for railway cars adapted to span the
distance intermediate the hinged edge of the
door near the rear edge thereof, and door
supporting . means disposed adjacent the
swinging edge of the door, said brace having
projecting - portions extending beyond the
door at the rear and front edges of the door
and generally in a plane substantially at
right angles to the hinged axis of the door,
and Leing spaced from each other lengthwise
of the docr whereby said beam at the rear
edge of the door is spaced a greater distance
from the side edge of the door than at the
front edge thereof, and a connecting portion
underlying the door and secured thereto, said
porticn extending at an angle to said respee-
ive projecting portions and integrally unit-
ing the same. ’

4. In a railway car door, the combination
with the body thereof; of a depending maxr-
ginal reinforcement flange adjacent the free
edge of the door forming with the body of
the door an angularly reiated censtruction;
a compined integral hinge and bracing mem-

; ber adapted to fit in the angle defined by the

said depending flange and the body of the
door, said bracing member having a depend-
ing web section extending at’an angle to the
main direction of the said marginal rein-
forcement and having angularly related walls
formed integrally with the said depending
web_and respectively overlying the body of
the door and thedependingmarginal flange of
the door to provide a three-wall box-shaped
section, said walls which overlie the marginal
flange being extended lengthwise of the said
fiange and secured thereto by a plurality of
securing means whereby an extended connec-
tion is provided between the said marginal
flange and the hinge beam to prevent over-
turning of the said hinge beam under tor-
sional strains.

5. In a railway car door of the character
described adapted to be pivotally supported
adjacent one edge thereof and adapted to be
movably supported adjacent the free edge
therect by movable door supporting means;
the combination of a reinforcing beam mem-
ber extending adjacent to and parallel with
the free edge of the door, said beam member
being formed with a flange underlying the
main body of the door and having a flange
depending from the body of the door, a pair
of integral hinge beam members adapted to
span the distance intermediate the said door
supports at the respective edges of the door,
sald hinge beam members being of generally
pan-shaped form and fitting into the angle
defined by the main body of the door and the
depending flange of the front beam member,
each said pan-shape member adjacent the
front door beam being of extended depth in
the general direction of the front door beam
and said extended portion of the beam being
secured to said front door beam whereby a

bracing connection is-obtained between the
front door beam and ‘the door brace; and ‘a
projecting portion- formed integrally with

5

each hinge beam and’extending beyond the

front door beam, said last named extension
having formed integrally therewith a seat
t=} = 3’

for supporting cooperation with thie movable

door supporting means. -

70

6. In a railway car door, the combination _

with the body thereof; of under-bracing for
“the said door, including a continuous mar-

ginal reinforcing flange adjacent the front
edge of the door, a beam member adapted to

extend in & direction at an angle to the mar- ..

ginal flange and having a portion projecting
beyond and beneath the same, said béam in-
cluding a three-wall ‘integral box-like sec-
tion disposed in the angle defined by said
marginal reinforcing ,
the door, said projecting portion of the beam
having a door supporting seat and a housing
formed ‘integrally therewith, said housing
being: adapted to receive the terminal link
of a door raising connection. ,

7. In arailway car door of the type adapt-
ed to be pivotally mounted upon- the car
structure, the combination with the body of
the ‘door; of a beam extending lengthwise

flange and the body of .

80

85

adjacent the front margin of: the door and ...

having one flange underlying the body of the
door and secured thereto and having a de-
pending web; an integral hinge member ex-
tending at an angle to the said front beam

95

member and having a flange underlying the .

body of the door and the underlying flange
of -the front beam member and secured %o
sald respective members, and an integral wall
connecting said flange and depending web

of the hinge member and extending parallel -

to and overlying the web of the front beam
member, said last named wall in cooperation
with the underlying flange and depending
web of the hinged brace member providing
a three wall box-shaped construction adapted
to form a bracing connection between the
front beam member and the hinged member
to prevent vertical, horizontal and torsional
displacement between said respective mem-
bers; and an extension formed integrally
with said box-shaped section and including
spaced walls adapted to receive the terminal

link of a door connection and also incor-

porating an integral serrated seat for co-
operation with door supporting means.

8. In a railway car, as an article of manu-
facture, a door brace for reinforcing the
under surface of a hinged door and adapted
to cooperate with a beam extending length-

100

105

110

116
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wise of the door adjacent the free edge there- .

of, said beam having adjacent one end there-
of integral means for hingedly supporting
the door and having at the opposite end
thereof a box-like structure having walls ex-
tending respectively in the general direction
of the beam and secured thereto and also in
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the direction of movément of the door in both
horizontal and vertical planes, said three
walls being integrally formed to present a
_ box-like section of greater depth than the .
¢® remainder of the said beam. :

9. As an article of manufacture for a piv-
otally hinged door, a door brace adapted to
be positioned beneath the door and extend
as a unitary structure from the hinged edge

10 of the door to the free edge thereof for sup-
porting cooperation with door supporting
means, said brace at the rear and front edges
of the door being provided with projecting
portions spaced from each other lengthwise -
of the door; and an angularly related por-
tion extending between said respective pro-
jecting portions, said beam adjacent the out-
er edge of the door being provided with a
box-like portion presenting walls extending
in three different planes, one of said walls
lying substantially normal to the main plane
of the door and in the direction of movement
of the door and the other two walls extend-
ing in a direction lengthwise of the door and
integrally united with said first named wall,
said last named two-walls being of greater
depth than the remaining portions of the
beam and presenting gusset-like portions for .
30 bracing the door beam against torsional dis-
*7 placement. : ‘

10. In a railway car door construction a
door of the type adapted to be pivotally
hinged adjacent one edge thereof and sup-

2 ported adjacent the free edge thereof by
¢%? means of movable door supporting means,
a pair of integral braces ‘disposed adjacent
the respective side edges of the door and ex-
tending from ‘the hinge -end of the door to
@ said door supporting means, said hinge braces
=57 at the rear edge of the door being spaced an
appreciable distance from the side edges of
the door and diverging away from each other
as the free edge of the door is approached
& whereby said beams adjacent the front edge
22 of the door lie immediately adjacent the:cor-
ners of the door, a reinforcing marginal
flange extending lengthwise of the door ad- .
jacent the free edge thereof and intersecting
50 the - respective hinge beams and secured
¢7 thereto, ‘each said hinge beam having en-
larged gusset-shaped integral flanged por-
tions ‘exteénding in the direction of and into
overlying relation with said front marginal
55 beam and secured thereto. ‘
e ARGYLE CAMPBELL.
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