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This invention relates to railroad cars, and has to do
more particularly with hopper cars of the type wherein
the load is discharged through doors in the under side
of the car body.

In my copending application Serial No. 93,529, filed
March 6, 1961, and entitied Rapid Discharge Hopper
Car, I have taught a hopper car construction wherein the
eatire car body comprises “essentially a single hopper
closed across its bottom by ‘coacting pairs of hopper
doors arranged crosswise -of the car throughout essen-
tially the full length of the car. Thus, the sets of

doors, ‘when opened, define in effect a single discharge .

orifice interrupted only by bracing members of minimal
size which are configured to assist in discharging the load
as it drops downwardly upon the opening of the doors.
While such sets of doors may be opened and closed auto-
matically, as by means of the door actuating mechanism
disclosed in my said copending application, there are
circumstances which make it desirable to prov1de for the
manual opening and closing of the doors in essentially
the same manner as conventional hopper car doors.are
opened and closed. Normally, the conventional hopper
door is hingedly connected along its upper edge to the
car body and has an open position in which it hangs
vertically downwardly, theé dcor being moved manually
to an inclined position in which it closes' the opening
in the _hopper car. Latch means are. provided, usually

at the opposite ends of the hopper door, to secure it in -

the closed position; and when the latches are released
the door will swing downwardly to its open position under
its cwn weight and under the weight of the car’s contents
pressing against the door.

Even in a conventional hopper car door, the door is of
substantial size and is quite heavy, with the result that
considerable physical force is required to swing the dcors
from the open to the closed position. This difficulty
has been magnetified in recent years with ‘the develop-
ment . of larger capacity hopper cars which, in many
instances, have larger and heavier doors. This is partic-
ularly true of hopper cars constructed in accordance
with the teachings of my aforesaid copending applica-
tion, wherein ‘the coacting sets of doors are extremely
difficult to manually close and latch.

Accordingly, a principal object of the instant inven-
tion is the provision of spring mechanism for use in con-
junction with hopper car doors which mechanism acts
both as a spring loaded door stop as well as assisting
in the operation of closing the hopper doors.

Still a further object of the instant invention is the pro-
vision of a rugged yet relatively simple and inexpensive
door controlling mechanism which is self-loading in that
its spring is caused to compress as the door moves to
the open posmon and yet the construction and arrange-
ment of parts is such that the door will remain in the
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open position until a positive force is applied to start
its movement toward the. closed position, whereupon the
compressed spring - is automatically released to apply
a closing force to the door. ' '

It is still a further object of the instant. invention to
provide a door actuating mechanism of the character
described which, while particularly suited for.use in con-
junction with a hopper car having coacting pairs of hop-
per doors, is nonetheless equally useful with any. type of
hopper door or similar door construction wherein dif-
ficulty is experienced in moving the door to its closed
position.

The foregoing together with .other objects of the in-
vention which will appear hereinafter or which will be
apparent to the skilled worker in the art upon reading-
this specification, T accomplish by that construction and .
arrangement .of parts of which T shall now descnbe an
exemplary embodiment.

Reference . is- made to the accompanymo drawings
wherein:

FIGURE .1 s an enlarged fragmentary side eleva-
tional view of .a set of hopper doors equipped with spring
mechanism in accordance with the instant invention.

FIGURE 2 is an ‘enlarged fragmentary elevational”
view taken along the line 2—2 in FIGURE 1 illustrating
the condition of the spring mechanism when the door
is in the open ‘position. : v

FIGURE 3 is a somewhat diagrammatic side eleva-
tional view illustrating the spring mechanism of the .in-
stant invention applied to adjacent sets of hopper- doors.

Referring first to FIGURE 3, I have therein dia-
grammatically “illustrated several sets of hopper doors
ia and 1b which coact to close those -portions of. the

" hopper car bottom lying between the transversely dis-

posed door supporting members 2 which, it will be un-
derstood, extend between the side sills of the:car or be-
tween the side sills. and a longitudinally extending cen-
ter sill, which is indicated at 3. As shown, the sets of
doors are in the closed position; and as will be under-
stood by the skilled worker in the art, conventional latch
means. will be provided at the opposite ends of the doors
for locking them in the closed position. When such latch
means are released, the doors will drop downwardly,
swinging about hinges 4 by means of which the doors are
attached to the door supporting members 2.

Spring devices § in accordance with the instant mven- )
tion: extend between the outermost surfaces of the doors
adjacent their free ends to mounting lugs. 6 fixedly secured
to the under structure of the hopper car, such as the
opposite side edges of the center sill 3.

Referring now to FIGURES 1 and 2 of the drawmgs,
each of the spring actuating devices § comprises a mount-
ing member 7 adapted to be received between the ears
of a lug 8 secured to a reinforcing bar 9 extending
lengthwise along the outer surface of the hopper door
toward the outermost side edge thereof. A pivot pin
10, which passes through sets of aligned. openings in
the mounting member 7 and lug 8, serves. to-pivotally
connect the parts and defines a pivot line X, as seen in
FIGURE 1. An elongated shafi-like member 11 projects
outwardly from the base of mounting member 7 to which
the shaft-like ‘member-is fixedly secured; and a helical
spring 12 surrounds the shaft member with its lower-
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most end. seated against the base of the mounting mem-
ber. At its opposite end the shaft member has a meck
portion ila which extends through an opening 13 in
a yoke-shaped mounting member 14 having elongated
legs 14a which are pivotally connected to the mounting
lug 6 by means of pivot pin 15 which defines a pivot line
Y, as also seen in FIGURE 1. As will be apparent from
the drawing, the opposite end of the spring 12 seats
against a collar 16 which surrounds the neck portion 1la
and abuts against the base of mounting member 14, and
the length of the leg portions 14a are such that the neck
portion 11z will be projected therebetween as the hop-
per door swings to the open position.

The open position of the door is illustrated in solid
lines -in the rtight hand portion of FIGURE 1; and as
seen therein, opening movement of the door results in
compression of the spring 12 between the mounting
members 7 and 14, with the neck portion 1la of the
shaft member 11 projecting upwardly between the arms
14q of the mounting member 14 so that its free end,
which has a groove 17 therein, seats against the pin 15.
At the same time, a stop 18 at the uppermost end of
mounting member 14 seats against the under surface of
the center sill 3, or other member to which lug 6
is secured.  Thus the shaft-like member 11 and’the stop
18 coact to define a positive stop for the door when in
the fully open position. Preferably, the spring 12-does
not quite go solid when the door is fully open, -although
it- will be compressed sufficiently so as to develop sub-
stantially maximum compression. -

It will be noted that as the door swings to-the open
position, the longitudinal axis of the spring moves from a
position in which it is angularly related with respect
to the door to a position in which it is substantially
parallel to the plane of the door. Thus, when the door
is opened, substantially the full force of the spring is
exerted along a line essentially parallel to the door,
with the result that there is little or no moment of force
exerted by the spring tending to move the door to the
closed position, and the door thus remains open. In
other words, when the door is fully open, the center lines
of the pivot pins 10 and 15, as represented by the pivot
lines X and Y, respectively together with the center
line of the pintle 4a, which serves as the hinge line -Z
for the hopper door, 21l lie in an essentially straight line.
However, as illustrated by the lines A and B, B, it is
preferred that the pivot line Y of pivot pin 15 be offset
slightly with respect to a straight line extending between
the pivot line X of pivot. pin 10 and hinge line Z of
pintle 4a so that there is a slight biasing of the spring
mechanism toward the door closing position. The clos-
ing force of the spring when in this position‘is insufficient
to overcome the weight of the door until closing move-
ment of the door is begun, whereupon the compressed
spring, due to the shifting position of the pivot pin 10,
will exert an increasing moment of force against the
door tending to urge it toward its closed positicn.

Consequently, once closing movement of the door has

begun, the stored force of the compressed spring is
released to assist in the closing movement of the door.
While a preference has been expressed for the ar-
rangement of parts illustrated in FIGURE 1, wherein
the pivot line Y of the pin 15 is offset slightly with: re-
spect to the straight line A, it will be evident that the
parts could be arranged ‘to go either to dead center
or beyond dead center, if so desired; although where
this is done, some of the effectiveness of.the spring is
lost, particularly-if the device goes beyond dead center,
in- which event substantial. additional force will be re-
quired to initiate the closing movement of -the. door.
In any event, it will be understood that the magni-
tude of the spring will be so chosen that it will effec-
tively. counter balance the weight:of the door.. It will be
further -understood. that one-or more: of the spring de-
vices may. be utilized on any given door, depending in
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large measure upon its size and weight. For example,
in the embodiment of the invention illustrated in FIG-
URE 2, a pair of the spring devices may be convenient-
ly suspended beneath the opposite sides of the center
sill 3 of the car body. Such arrangement is particularly
useful in conjunction with the type of hopper door con-
struction disclosed in my aforesaid copending applica-
tion wherein each of the transversely disposed hopper
doors is made up of two parts lying on opposite sides
of the center sill and operatively connected together by
means of a single reinforcing bar 9.

It is also centemplated that adjustment means may be
provided to adjust the compression of the spring 12 either
initially or due to the possibility that the spring may
take a set during the life of the device. As already
pointed out, a collar 16 is provided between the upper-
most end of spring 12 and the base of mounting member
i14. This collar has a transverse bore 19 therein which
will become aligned with a transverse bore 28 in the
neck portion 1%a when the door is moved to a partially
opened position. When the two bores are in alignment
a gagging pin (not shown) may be inserted therein,
whereupon the door may be manually lifted toward the
closed position sufficiently to permit a shim to be inserted
between the base of mounting member 14 and the upper
surface of collar 16 which, due to its attachment to
the neck portion 11a, will move away from mounting
member 14 as the neck portion retracts from the mount-
ing member as the door is lifted toward the closed posi-
tion. Upon the insertion of one or more shims, which
are preferably of U-shaped configuration, the gagging pin
is removed, whereupon the collar is released and the
spring freed to act in its normal manner.

As should now be apparent, the instant invention pro-

5 vides a spring loaded door construction which greatly

facilitates the manual handling of the door, particularly
at such times as it is desired to return the doors to their
closed position. Yet the construction is such that even
when the doors are open and the spring means loaded,
the doors will nonetheless remain fully open until such
time as positive force is applied to initiate closing move-
ment.

Having thus described the invention in an exemplary
embodiment and with the understanding- that modifica-
tions may be made therein without departing from its
spirit and purpose, what I desire to secure and protect
by Letters Patent is:

1. A spring loaded door closing device for railroad
hopper cars and the like wherein the hopper door is
hingedly connected to the hopper car along a hinge line Z
and is movable downwardly from a closed to an open
position, said device comprising a first mounting member
pivotally connected to the outer side of the hovoper door
at a pivot line X remote from the hinge line Z of said
hopper door, a shaft secured at one end to said first
mounting member and projecting outwardly therefrom,
a second mounting member configured to slidably receive
the opposite end of said shaft, said second mounting mem-
ber being pivotally connscted at a pivot line Y to a fixed
support lying beneath and in spaced relation to the hinge
line Z of said hopper door, a helical spring surrounding
said shaft and extending between said first and second
mounting members, the location of said pivot line Y being
so chosen that:

(a) when said hopper door is in the closed position
the longitudinal axis of the clesing device, as defined
by a straight line XY extending between the pivot
lines X and Y, is angularly related to a plane ZX
passing through-the hinge line Z and the pivot line
X, and

(b) when said door is moved to the open position the

pivot line X is moved toward pivot line Y and the
helical spring is. compressed to slightly Jess than fully
solid. condition, and the longitudinal axis of the clos-
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ing device, as defined by the straight line XY, lies

in near parallelism to the plane ZX,
and stop means operative to establish the open position
of said hopper door and prevent the door from swinging
beyond the said open position, whereby the opening
movement of the door is cushioned by the helical spring
as it is compressed and yet the door is positively stopped
before the closing device reaches the dead-ceater posi-
tion in which its longitudinal axis parallels the plane ZX.
2. The door closing device claimed in claim 1 wherein
said stop means comprises an abutment adapted to be
contacted by the end of the said shaft which is slidably

received in said second mounting member. -
3. The door closing device claimed in claim 2 wherein

6

said abutment comprises a pivst pin which pivotally con-
nects said second mounting member to said fixed support.

4. The door closing device claimed in claim % includ-
ing adjustment means for varying the compression of said

5 helical spring.
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