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This invention relates to improvements in hop-
per doors and hopper door latches or locking de-
vices for railway cars.

One object of the invention is to provide novel

5 and improved means for partly or wholly sus-
taining the weight of the closed door so as to
relieve the door hinges therefrom and preveat
sagging of the closed door, as well as to prevent
lateral working or shifting of the door on its
hinges and undue strain and wear on the hinges
and door latches resulting therefrom; and {urther
to provide a seal at the lower edge of the door
which is kept closed by said sustaining means to
prevent leakage of the lading hetween the door
sill and lower edge of the closed door.

Another object of the invention is to provide
a novel latch mechanism for the door whereby
the door will be effectually held in closed posi-
tion and against casual opening movement, but
may be readily opened and closed manually when-
ever required. :

Still another object of the invention is to gen-
erally improve and increase the construction and
efficiency of operation of such doors and latches,
o5 as well as to secure other material and impor-

tant advantages, all as hereinafter fully de-
scribed.

In the accompanying drawings disclosing the
invention:—

a0  Fig. 1 is a sectional elevation through a por-
tion of the underframe of a hopper car, showing
two transversely alined hoppers and a door and
1atch structure embodying my invention as em-
ployed for closing the same.

Fig. 2 is a vertical longitudinal section through
the door and one of the hoppers, taken, for ex-
ample, on line 2—2 of Fig. 1.

Fig. 3 is a fragmentary front elevation of the
hopper and door structure shown in PFigs. 1 and
2 on an enlarged scale.

Tig. 4 is a side elevation of the same.

Fig. 5 is a section on line 5—5 of Fig. 4.

Fig. 6 is a sectional view through a modified
form of door.

Fig. 7 is a view similar to Fig. 1, with parts
broken away, showing a single hopper extending
from side to side of a car instead of two trans-
versely alined hoppers.

Fig. 8 is a vertical longitudinal section through
one of the hoppers shown in Fig. 7. :

Fig. 9 is a view similar to Fig. 3 showing a
modified form of door latch.,

Fig. 10 is a view similar to Fig. 4 showing an-
other modification.

Fig. 11 is a section on line 11—I11 of Fig. 10.
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Tig. 12 is an interior view of the hopper show-
ing the means for partly or wholly relieving the
door hinges of the weight of the closed door.

In the practical embodiment of my invention
as disclosed in the organization shown in Figs. 1
to 5, inclusive, | designates the center sills of
the frame structure of a car of that type having
hoppers arranged in transverse pairs, a pair of
such hoppers, denoted 2 and 8 respectively, being
chown for the purpose of indicating the applica-
tion of my invention. Each of these hoppers in-
cludes a bottom sheet & and inner and outer
.side sheets 5 and 6, the inner sheets or walls 5 of
the two hoppers being illustrated as spaced, in
accordance with customary practice, a distance
substantially equal to the distance between the
center sills §{. Ordinarily the doorways or open-
ings T of these hoppers are closed by independ-
ent doors of quite heavy type, and which because
of their independent structure and the required
mode of mounting thereof, add considerable
weight to the car. I avoid this objection by pro-
viding a single door 8 extending across the door-
ways of hoth transversely alined hoppers 2and 3
and operating to simultaneously open and close
the doorways 7 thereof.

The door 8 is formed of sheet metal of proper
gage. It is mounted upon the hopper structures
2 and 3 by suitable hinges § and is adapted to
close against the bottom edge or sill 18 of the
doorway, which is formed in part by an angle
metal stiffening beam 1! secured to the bottom
cheet 4. This door is provided along its lower
portion, that is between its horizontal center and
Jower edge, with a stiffening beam i2 pressed
outwardly therefrom as an integral component
thereof. The portions of the door on opposite
sides of the vertical center thereof are also prefer-
ably provided with outwardly pressed stiffening
beams 13 disposed between the horizontal center
of the door and the upper hinged edge thereof.
These pressed stiffening beams may be employed
in conjunction with other stiffening elements, but
of themselves give great strength and rigidity to
the door, to adapt it to withstand the pressure of
the lading and other surface Dpressures and
strains, without adding great weight to the door,
such as produced by the use of stiffening beams
or elements of added material. Af the center, the
upper portion of the door may be cut away, as
shown at {4, to accommodate the lower portions
of the sills {, and such portion of the door may
also be provided with an opening {5 for passage
of the brake rod {6,

Tt will, of course, be understood that the door 8
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may be in a single continuous piece as shown, for
example, in Figs. 1 and 7, or it may be con-
structed in separate pieces, that is to say, two
separate doors attached to one stiffening or tie
beam may be employed, in accordance with com.-
mon practice,

The type of hopper disclosed in Figs. 1 to 5, in-
clusive, involves the use of inwardly and down-
wardly inclined or sloping outer side sheets or
walls 6, and a corresponding angular inclination
of the ends of the door which close thereagainst.
Preferably the forward edges of the sheets 6 at
the sides of the doorway terminate in rear of the
plane of the side margins of the doorway, and the
spaces thus left vacant by removal of portions
of the sheet 6 are occupied or covered by plates
or extension sheets 1T of cast steel which are
riveted, welded or otherwise firmly secured to
such sheets 6 and to the bottom sheet 4. On the
inner face of each of these plates or sheets 7 is
cast or otherwise suitably applied an abutment
lug 18, and each of these abutment lugs is adapted
to be engaged by a door supporting shoulder or
stop {9. These parts {8 and 9 may be so formed
and arranged that, in the operation of closing the
door, the lug and stop members on coming into
engagement will lift the door to a slight degree or
a sufficient degree to relieve the hinges from all
or a part of the strain of supporting the door.
By this means the door will not only be supported
from its hinges but will additionally be supported
by the side sheets or walls of the hopper, thus
overcoming any tendency of the door to sag or
bind and thereby ensuring its easier movements
between open and closed positions. As shown in
the present instance, the shoulders 19 are ar-
ranged at such an angle with their lower edges so
disposed that such edges provide cam surfaces
for engagement with the lugs I8 to ensure a de-
sired movement of the door during its closing
action. The shoulders 19 also engage the lugs
at points adjacent to the sheets 5 and 6 so as to
abut the same and prevent any material degree
of lateral shifting movements of the door in either
direction on its hinges, thus preventing undue
wear on the hinge parts due to such lateral shift-
ing or working movements of the door which
would otherwise be permitted.

Latch mechanism is provided at each side of
the door for securing the door in closed position.
This desirably comprises a latch plate 20 cast
integrally with and projecting forwardly from
the plate 1T and formed in its lower edge with a
latch bar receiving notch or recess 21 to receive
the latch end 22 of a latch bar or member 23.
This latch bar or member 23 as shown In Pigs.
1, 3 and 7 is preferably provided with a straight
body portion having its latch end 22 bent down-
wardly at a suitable angle for engagement with
the notch or recess in the inclined latch plate,
The straight body portion of the latch bar is
mounted in a housing carried by the door com-
prising a pair of plates 24 and 25, riveted at their
lower portions to an angle stiffening or spreader
plate 26 riveted or otherwise secured to the door.
The latch bar is pivotally mounted between these
plates on a pivot pin or rivet 27 and is limited
in downward movement by a stop surface formed
by one of the plates on the angle beam 26. A
segment-shaped or other type of latch dog 28 is
pivotally mounted between the upper ends of the
housing plates on a pivot pin or rivet 29, the cam
edge of which is adapted for engagement with
the upper edge of the body of the latch to hold
the latch end 22 thereof securely in latching en-
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gagement with the latch plate in the closed pos{-
tion of the door. If desired, the walls of the latch
receiving notch or recess of the latch plate may
be undercut or beveled to assist in maintaining
the latch end 22 more securely in latching posi-
tion.

It will be understood, of course, that the effi-
ciency of this type of latch mechanism is in-
creased by the provision of the door supporting
elements 18 and {9 which, by preventing sagging
of the door, also prevent the latch ends 22 of the
latch bars 23 from slipping down in their keeper
recesses 21, and allowing play of the latch bars
causing wear on the latch bars and keepers and
liability, through such play, of the release of the
latch dogs and casual disengagement of the latch
bars from the latch plates.

As shown in Fig. 9 the latch structure may be
modified by forming the latch 23« as a continuous
straight bar with a latch end 22¢ in alinement
with its body portion, which adapts the latch
housing 25a, which may be constructed in the
same manner as that previously described, to be
disposed in a plane parallel with the side edge of
the door.

It is to be understood, however, that while the
use of a latch plate with a latch receiving notch
or recess in its lower edge, together with a suit-
ably mounted coacting latch is preferred, an ordi-
nary type of latch with the notch or recess in its
upper edge may be employed under desired con-
ditions.

Instead of forming the door with the outstruck
reinforcing beams (2 and 13, the door may be
formed with similarly shaped inwardly pressed
beams {2e¢ and 13a as shown in Fig. 6. Also
as shown in Fig. 6, over the open sides of the
beams, whether of outstruck or instruck type,
I may dispose reinforcing plates 306, which may
be bolted or riveted to the door, and which will
form with the beam a box beam or girder giv-
ing still greater strength to the door structure.

In the embodiment of my invention shown in
Figs. 7 and 8 the inner walls of the hoppers
are dispensed with and braces or bracket mem-
bers 3! are provided which extend downwardly
from the cenfer sills in converging relation or
V formation and are riveted or otherwise united
adjacent their lower ends, as at 31’, and then
bent to provide attaching feet 32 which are riv-
eted or otherwise fastened to the hopper floor
sheets. By this construction the width of each
hopper is increased and the hopper given great-
er storage capacity, and at the same time pro-
vision is made for effectually supporting the hop-
per floor 4a, which may be of continuous type,
to give it greater strength and rigidity, As pre-
viously stated, the door here may be a single con-
tinuous door or formed of united separate doors,
as may be found most desirable in use.

Figs. 10 and 11 show a construction of hopper
in which a cast or pressed metal stiffener or re-
inforcing plate (Ta is welded or otherwise at-
tached to the outside hopper sheet, and to this
plate and the hopper sheet is riveted or other-
wise attached a latch plate 20a¢ which may be
of the structure previously described. The plate
!ia is preferably provided with front and rear
stiffening flanges 33 and 34, which latter may
form the abutment for the cooperating side edge
of the door, and the latch plate may be pro-
vided, as shown, with an offset 35 to adapt it
to bear against the flange 34 and to be prop-
erly extended in advance thereof. This construc-
tion provides a latch carrying stiffener or rein-
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forcement for the oufer sheet in which said sheet
may be either continuous between its rear edge
and front door bearing edge or arranged to ter-
minate in rear of the plane of the side margin
of the doorway, as in the construction disclosed
in Figs. 1 to 5, inclusive.

In order to prevent leakage of certain kinds
of solid fluent material through the joint be-
tween the hopper bottom and lower edge of the
door, I provide a joint closing or sealing strip
36 made of any suitable durable resilient or
flexible material. This strip is secured at one
edge to the hopper bottom, preferably by the
rivets or other fastenings securing one of the
flanges of the angle stiffening beam 11 thereto
and has its opposite or free edge extending down-
wardly and rearwardly toward the other flange
of said beam and adapted to be housed between
the beam and a downwardly and rearwardly
turned flange 37 at the bottom of the door and
to close the joint between the same when the
door is closed, the strip 36 maintaining by its
resiliency a bearing contact with the flange 31,
whereby the escape of any lading which may
gravitate through any open spaces between the
hopper bottom and door will be effectually pre-
vented.

This action is assured under all conditions as,
by the use of the supports 18 and 19, sagging of
the door is prevented and hence the flange 31
is constantly maintained at a proper level for
engagement by the strip 36 in the closed posi-
tion of the door and prevented from dropping
down below such level.

From the foregoing description, taken in con-
nection with the drawings, the construction and
mode of use of my improved hopper, hopper door
and latch will be readily understood and it will
pe seen that the invention provides a construc~
tion in which both doorways. of a pair of trans-
versely alined hoppers may be closed by means
of a single door, by which the door construction
is not only simplified but a decrease in weight of
a car of seventy tons capacity amounting to
about one thousand pounds obtained, thus al-
lowing an increase in amount of revenue lad-
ing which may be carried and correspondingly
decreasing the dead weight of the car and re-
ducing its cost of hauling when empty. The
construction also provides for an increase in the
cubical capacity of the hoppers below the un-
derframe or sills of the car, and an increase in
the amount of lading carried in the car below
the underframe or sills, thus providing for a
lower center of gravity and increasing the safety
of cars moving at high speeds by preventing
them from rocking off the track. The hopper
construction disclosed also increases the size of
the doorway or aperture through which the lad-
ing is discharged from the car, thereby decreas-
ing the time of car unloading, and, because of
the reduction in the weight of the car as above
set forth, there will be a proportionate reduc-
tion in cost of manufacture, both for labor and
material, required for building the car. The use
of a sealing strip or weatherstrip is also of ma-
terial advantage in preventing escape of cer-
tain kinds of lading from the car through the
joint between the door and seat of the hopper
floor and side sheets, while the described con-
struction of the lateh and the door supporting
means obviates liability of binding of the door
and provides for the supporting of the door in
such manner as to prevent it from sagging and

3
to relieve its hinges and the latch from other
strains.

While the features of construction disclosed
for purposes of exemplification are preferred, it
will, of course, be understood that changes in
the form, construction, proportions and arrange-
ment of the parts may be made within the scope
of the appended claims without departing from
the spirit or sacrificing any of the advantages of
the invention.

What I claim is:—

1. A freight car having a doorway, a door
hinged at its upper edge for swinging move-
ments to open and close said doorway, keepers at
the sides of the doorway, latching means on the
door for coaction with said keepers, and coop-
erating engaging and supporting members on the
side walls of the doorway and the door between
the horizontal centers and top edges of the door-
way and door brought into engagement upon the
closing of the door to assist in supporting said
door, said members having cam surfaces serving
to lift the door in its closing movement so as
to support the door and relieve the door hinges
from supporting strain and prevent sagging of
the door.
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2. A railway car having a doorway, a door -

hinged at its upper edge for swinging movements
to open and close the doorway, fastening means
for holding the door in closed position, support-
ing members on the side walls of the doorway
between the horizontal center and top of the
doorway, and supporting members projecting in-
wardly from the door between its horizontal

center and hinged edge adapted for engagement 3

with the first-named supporting members on a
closing movement of the door to assist in sup-
porting the closed door and to relieve the door
hinges from supporting strain.

3. A freight car having a doorway, a door
hinged at its upper edge for swinging movements
to open and close the doorway, fastening means
for holding the door in closed position, supporting
Iugs on the side walls of the doorway above the
horizontal center thereof, and supporting mem-
bers on the door between its horizontal center
and hinged edge having cam-shaped lower edges
for riding engagement with said lugs to slightly
1ift the door in its closing movement so as to
assist in supporting the closed door and to re-
lieve the door hinges from supporting strain.

4. A hopper car having transversely glined
hoppers having discharge outlets, a single hinged,
vertically swinging door for closing both hopper
outlets, said door being provided with a longi-
tudinal girder disposed between its transverse
center and lower edge and a pair of longitudinal-
ly alined girders arranged on opposite sides of
jts transverse center and between its longitudinal
center and upper edge, said girders being pressed
from the sheet metal of which the door is made,
fastening means for securing the door in closed
position, supporting lugs on the side walls of the
hopper above the horizontal center of the hop-
per outlets, and supporting members projecting
inwardly from the door between its horizontal
center and hinged edge adapted for engagement
with said lugs on the hopper walls in the closed
position of the door to assist in supporting the
door and to relieve the door hinges of door sup-
porting strain.

5. A railway car having a doorway, a vertical-
ly swinging hinged door for closing said door-
way, a latch plate on each side wall of the door-
way having a recess in its lower edge, a hinged

30

40

50

60

70

7%




10

15

20

25

30

35

40

60

70

4
latch bar on the door movable upwardly to en-
gage the recess in the latch plate and down-
wardly for disengagement from the recess, and
door supporting means separate from and inde-
pendent of said latch elements comprising co-
acting engaging elements on the door and side
walls of the doorway above the horizontal cen-
ter of the doorway and door engageable when
the door is in closed position to assist in support-
ing the door and to relieve its hinges of support-
ing strain.

6. A freight car having a doorway, a hinged
door to close the doorway, a latch plate on each
side wall of the doorway having a recess in its
lower edge, a reinforcement on each side wall
of the doorway, a latch plate on each reinforce-
ment having a recess in its lower edge, a hinged
latch bar at each side of the door movable up-
wardly to engage the recess in the latch plate on
the adjacent side of the doorway and downward-
ly for disengagement from said recess, and co-
acting supporting elements on the door and side
walls of the doorway above the horizontal cen-
ter of the doorway and door engageable when
the door is in closed position to assist in sup-
porting the closed door and to relieve the door
hinges from supporting strain.

7. In a freight car having a doorway and pro-
vided with side walls terminating at their for-
ward edges in rear of the doorway, a hinged door
for closing the doorway, cast metal plates se-
cured to said walls and closing the spaces be-
tween the same and forming the sides of the
doorway, a latch plate cast integrally with each
cast metal plate and having a recess in its lower
edge, a hinged latch bar on the door movable
upwardly to engage the vecess in the latch plate
and downwardly for disengagement from the re-
cess, and coacting supporting elements on the
door and side walls of the doorway above the
horizontal center of the doorway and door en-
gageable when the door is in closed position to
assist in supporting the dcor and to relieve the
door hinges of supporting strain,

8. A car door having a hopper provided with
a doorway, a door for closing said doorway, said
door being hinged at its upper edge to swing in
a vertical plane and provided at its lower edge
with a flange arranged to project beneath the
hopper bottom in the closed position of the door,
a flexible sealing strip on the hopper bottom en-
gaged by the flange in the closed position of the
door to prevent leakage of lading from the hop-
per, and coacting engaging elements on the door
and side walls of the hopper to support the closed
door and prevent it from sagging and to main-
tain said flange in engagement with said strip
in the closed position of the door.

9. A car door having a hopper provided with a
doorway, a door for closing said doorway, said
door being hinged at its upper edge to swing in
a vertical plane and provided at its lower edge
with a flange arranged to project beneath the
hopper bottom in the closed position of the door,
a, flexible sealing strip on the hopper bottom en-
gaged by the flange in the closed position of the
door to prevent leakage of lading from the hop-
per, and coacting supporting elements on the
door and side walls of the hopper above the hori-
zontal center of the doorway and door having
coacting surfaces for a lifting action in the clos-
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ing movement of the door to slightly elevate the
door so as to support the closed door and relieve
its hinges from supporting strain and to draw
said flange into tight sealing engagement with
said strip in the closed position of the door.

10. A freight car having a doorway, a pivotally
mounted door for closing said doorway, a keeper
at each side of the doorway and projecting for-
wardly beyond the front thereof, each keeper be-
ing provided in its underside with a keeper recess,
latches pivotally mounted on the door for engage-
ment with the respective keepers, each latch hav-
ing a laich arm on one side of its pivot for en-
gagement with the keeper and a retaining arm on
the opposite side of its pivot, the said latch arms
of the latches being vertically movable in the
keeper recesses in the event of sagging of the door
to relieve the latches from the strain of the weight
of the door and prevent the latches from binding
in the keepers, and means engageable with the
retaining arms of the latches to hold the same
in latching position.

11. A freight car having a doorway formed in
part by side walls inclined downwardly and in-
wardly in convergent relationship to each other,
a pivotally mounted door for closing said door-
way and having correspondingly inclined side
edges, a keeper on each side wall of the door pro-

jgcting optwardly beyond the doorway and pro- |,
vided in its underside with a locking recess, sep-

arate and independent pivotally mounted latches
at each side of the door adjacent to the inclined
edges thereof, each latch having a longitudinally

st_raight retaining arm located at one side of its .
pivot and a latch arm on the opposite side of its *

pivot projecting outwardly beyond the adjacent
inclined edge of the door and terminating in an
oblique outwardly and downwardly bent end to
engage the keeper recess in the underside of the
adjacent keeper, whereby each latch is movable
initially in its keeper in the event of sagging of
the door to relieve the latches from the strain of
the weight of the door and prevent it from bind-
ing in its keepers, and means engageable with the
straight body portions of the latches to hold the
same in latching position.

12. A railway car having a doorway provided
with inwardly and downwardly inclined side walls,
a hinged door to close the doorway, a latch plate
on each side wall of the doorway having an end
portion projecting in advance of the doorway and
formed with a recess opening through its lower
edge, g hinged latch bar at each side of the door
for engagement with the adjacent laich plate,
each latch bar being intermediately pivoted to the
door to provide a straight retaining arm and a
locking arm, the latter terminating in an oblique
outwardly and downwardly bent free end portion
extending beyond the adjacent side edge of the
door and movable upwardly to engage the recess
in the latch plate and downwardly for disengage-
ment from the recess, whereby the latch plates
are adjustable downwardly in the latch recesses
to compensate for any sagging of the door to
prevent binding of the latches in the keepers, and
means on the door engageable with the straight
retaining arm of each latch to hold the latch in
closed position.
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