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[57] ABSTRACT

An apparatus for controlling operation of a railcar discharge
gate assembly including a frame defining a discharge open-
ing with a gate slidably arranged on the frame for movement
along a predetermined path of travel between open and
closed positions. The apparatus of the present invention
includes an operating shaft rotatably supported on the frame
for selectively moving the gate between open and closed
positions in response to rotation of the shaft. A lock assem-
bly 1s carried on the frame and is operably coupled to the
operating shaft. The lock assembly includes a displacable
stop member which, when the gate is closed. extends into the
path of travel of the gate to prevent movement of the gate
relative to the frame, and which moves in timed relation
relative to movement of the gate such that upon rotation of
the operating shaft to move the gate to an open position the
stop member is automatically removed from the path of
travel of the gate prior to movement of the gate toward an

open position.

The questions raised in reexamination request No. 90/004,
286. filed Jun. 24, 1996, have been considered and the
results thereof are reflected in this reissue patent which
constitiites the reexamination certificate required by 35
U.S.C. 307 as provided in 37 CFR 1.570(e).
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APPARATUS FOR CONTROLLING
OPERATION OF A RAILCAR DISCHARGE
GATE ASSEMBLY HAVING A LOST MOTION
MECHANISM FOR UNLOCKING THE GATE
PRIOR TO MOVEMENT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissne specifi-
cation; matter printed in italics indicates the additions
made by reissoe.

FIELD OF THE INVENTION

The present invention generally relates to discharge gate
assemblies for railway hopper cars and. more particularly. to
an apparatus for controlling operation of a discharge gate
assembly between open and closed positions.

BACKGROUND OF THE INVENTION

Railway hopper cars typically include one or more dis-
charge openings through which lading within the car is
adapted to be discharged by gravity. A discharge gatc
assembly including a frame is fitted to the hopper car and
defines a discharge opening through which the lading within
the car is exhausted. A gate is slidably mounted on the frame
for movement between open and closed positions to control
the discharge of the lading from the hopper car. The gate is
typically moved between positions through a rack and
pinion system, including two rows of racks welded to an
underside of the gate and two pinions which are arranged on
a rotatable operating shaft rotatably mounted on the frame of
the gate assembly. -

As will be appreciated, it is important to prevent inad-
vertent opening of the gate. Railway cars are subjected,
however, to numerous impact forces. some of which can be
quite severe. When a railway car moves down a hump in a
classification yard, it likely will impact with other cars on
the same track. A filled railway car weighs several tons and
has a tendency to gather substantial momentum as it moves
along the track. Thus, the impact with a stationary railway
car to which it is to be coupled can be exceedingly forceful.
While shock absorbers are built into the coupling units on
the cars. severe shock loads remain within the body of the
car and its contents. Such shock loads can affect the position
of the gate. Of course, if a partially opened gate is not
recognized, a substantial amount of lading can gravitation-
ally pass through the gate as the cars move from one
shipping location to another.

Accordingly. each gate assembly is typically provided
with some form of locking mechanism for holding the gate
in a closed position. The heretofore known locking mecha-
nisms for holding the gate closed have a myriad of designs.
Basically, however, such locking mechanisms include some
form of mechanical locking members which are effective to
lock the gate in a closed position, but they require both
manual opening and manual closing to be effective.

For several reasons, the heretofore known manually oper-
ated locking mechanisms are constantly being destroyed
when the gates are opened. The operating condition of the
locking mechanism is often overlooked when lading is to be
discharged from the hopper car. Limited visual access.
inconvenient physical access, human error and the increas-
ing demand to quickly unload the rail cars all contribute to
the manually operated locking mechanisms being either
substantially damaged or completely destroyed. Moreover,
high-powered torque drivers are often used to open the gates
and result in inadvertent destruction of the locking mecha-
nisms.
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Thus. there is a need and a desire for a rail car discharge
gate assembly including a lock mechanism which securely
maintains the gate in a closed position even under severe
impact loading conditions and yet which opens automati-
cally to avoid damage and destruction of the lock mecha-

nism.
SUMMARY OF THE INVENTION

In view of the above, and in accordance with the present
invention. there is provided an apparatus for controlling
operation of a railway car discharge gate assembly including
a frame defining a discharge opening with a discharge gate
slidably arranged on the frame. The apparatus of the present
invention includes an operating shaft supported on the frame
for selectively moving the gate between open and closed
positions in response to rotation of the shaft. A lock assem-
bly is carried on the frame and is preferably coupled to the
operating shaft. The lock assembly includes a displacable
stop member which, when the gate is in its closed position,
extends into the path or plane of travel of the gate to prevent
movement of the gate relative to the frame, and which is
driven in timed relation relative to movement of the gate
such that upon rotation of the operating shaft to move the
gate to an open position the stop member is automatically
removed from the path or plane of movement of the gate
prior to movement of the gate toward its open position.

In a preferred form of the invention, the operating shaft is
operably coupled to the gate through a rack and pinion drive
mechanism. The drive mechanic includes a pair of laterally
spaced pinion gears mounted on the operating shaft and
which engage laterally spaced rows of racks welded or
otherwise affixed to an underside of the gate.

The stop member of the lock assembly is mounted on the
frame for generally vertical movement into and out of the
path of travel of the gate. In the most preferred form of the
invention, the stop member is pivotally mounted for move-
ment about an axis extending generally parallel to the axis
of rotation of the operating shaft. When the gate is in a
closed position. the stop member is urged into wedging
relation with an edge of the gate thereby preventing dis-
placement of the gate relative to the frame.

The stop member of the lock assembly is biased into
engagement with the gate thus inhibiting inadvertent move-
ment of the stop member upon impact loading of the rail car.
In one form of the invention, a spring resiliently urges the
stop member into the path of improvement of and preferably
into engagement with the gate. In an alternative embodiment
the stop member is configured with a counterweight for
naturally causing the stop member to be urged toward
engagement with the gate.

The present invention further includes a drive which is
responsive to rotation of the operating shaft for positively
removing the stop member from the path of movement of the
gate. In a preferred form of the invention, the drive includes
an actuator mounted on the operating shaft for positively
displacing the stop member from the path of travel of the
gate upon rotation of the operating shaft. In a most preferred
form of the invention, the actuator includes a cam having a
series of lobes peripherally arranged thereabout.

A salient feature of the present invention concerns the
ability to automatically remove the stop member of the lock
assembly from the path of movement of the gate prior to
movement of the gate toward its open position. To accom-
plish these ends. the drive includes a lost motion mechanism
interposed between the operating shaft and the stop member
for automatically effecting in sequential order and in
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response to rotation of the operating shaft displacement of
the stop member from the path of gate travel followed by
movement of the gate toward an open position. In a most
preferred form of the invention, the lost motion mechanism
permits the operating shaft to be rotated through a prede-
termined angle of free rotation without causing linear dis-
placement of the door toward its open position. The lost
motion mechanism preferably incorporates a delay before
the pinions are coupled to the shaft while allowing the stop
member to be immediately responsive to rotation of the
shatt. Preferably. an initial dwell embodied in the lost
motion mechanism prevents rack and pinion backlash from
prematurely disengaging the stop member of the lock assem-
bly.

A major advantage of the present invention involves its
simplistic operation. The stop member of the lock assembly
1s biased into the path of movement of the gate thereby
preventing inadvertent displacement of the gate relative to
the frame and thus ensuring that the gate is maintained in a
closed position notwithstanding the impact loads which tend
to urge the gate toward an open position. When the operating
shaft 1s purposetully rotated to open the gate. the stop
member of the lock assembly is automatically displaced
prior to movement of the gate. After the operating shaft is
rotated through a predetermined angle of rotation, the gate
is moved toward an open position without concern for
damage to the lock assembly. Upon return of the gate to the
closed position, the stop member of the lock assembly is
automatically returned to a position wherein it lies in the
path of movement of the gate thereby preventing inadvertent
displacement of the gate.

Numerous other features and advantages of the present
tnvention will be come readily apparent from the following
detailed description, the accompanying drawings. and the
appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a rear elevational view of a railway hopper car
discharge gate assembly embodying features of the present
invention:

FIG. 2 1s a side elevational view of the discharge gate
assembly illustrated in FIG. 1;

FIG. 3 1s a sectional view taken along line 3—3 of FIG.
1.

FIG. 4 1s an enlarged fragmentary plan view of a lock
assembly associated with the present invention:

FIG. 5 is a sectional view taken along line 5—5 of FIG.
3 in showing the lock assembly in a locked position;

FIG. 6 is a view similar to FIG. § showing the lock
assembly of the present invention in a released position;

F1G. 7 is a schematic elevational view of a pinion gear
forming part of the present invention; and

FIG. 8 is a view similar to FIG. 5§ but showing an
alternative embodiment of a lock assembly according to the
present invention.

DETAILED DESCRIPTION OF THE
INVENTION

While the present invention is susceptible of embodi-
ments in various forms, there is shown in the drawings two
preferred embodiments hereinafter described with the under-
standing that the present disclosure is to be considered as
exemplifications of the invention. and are snot intended to
limit the invention to the specific embodiments illustrated.

Referring now to the drawings. wherein like reference
numerals refer to like parts throughout the several views,
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there is schematically illustrated in FIGS. 1 and 2 a railway
car hopper outiet generally indicated by reference numeral
10. It will be understood by those skilled in the art that a
rallway hopper car may have more than one outlet provided
thereon. Since the outlets are substantially similar, however,
only one outlet is shown for purposes of this description.
Suffice it to say, the outlet 10 is arranged at the lower end of
a conventional hopper section of a railroad hopper car.

To control the discharge of lading from the outlet 10, a
discharge gate assembly 12 is arranged in combination with
each outlet. The gate assembly 12 includes a frame 14
defining a discharge opening 16 with a door or gate 18
mounted on the frame 14 for movement between open and
closed positions. Operation of the gate 18 is controlled by an
apparatus 20 which is the subject of this invention.

As shown in FIG. 3, frame 14 preferably has a rectangular
configuration including a front frame section 22. side frame
sections 24. and a rear frame section 26. In the illustrated
embodiment. the sections 22, 24 and 26 of frame 14 define
coplanar channels (not shown) which slidably accommodate
peripheral edges of the gate 18 and define a path of travel for
the gate between open and closed positions thereof. In the
illustrated embodiment, the gate 18 has a generally horizon-
tal and rectangular configuration which is slidable across the
discharge opening 16 to close same and is movable to a

second or open position away from the discharge opening
16.

Projecting away from the side frame sections 24 in
paraliel relation are extension assemblies 28 which support
the gate 18 when it is moved to an opened position. The rear
ends of the extension assemblies 28 are preferably intercon-
nected by a suitable transverse support 30.

Returning to FIGS. 1 and 2. the apparatus 20 for control-
ling operation of the gate 18 between open and closed
position generally includes an operating shaft 34 and a lock
assembly 36 operably coupled to the operating shaft 34. In
the illustrated embodiment, the operating shaft 34 trans-
versely extends across a rear end of and beneath the gate 18.
The operating shaft is rotatably about a fixed axis 37 and is
supported on opposite sides by the extension assemblies 28.
Operating shaft 34 has a capstan 38 at both ends to receive
a conventional opening bar used to rotate the shaft 34.

The operating shaft 34 moves the gate 18 forwardly and
rearwardly between open and closed positions through an
operable coupling including a rack and pinion drive mecha-
nism generally indicated by reference numeral 40, As shown

in FIG. 4. the rack and pinion drive mechanism 40 includes
a pair of laterally spaced rack members 42 which arm fixed

to an underside 44 (FIG. 5) of gate 18. A pair of pinion gears
46 are slidably received about the operating shaft 34 and
have a meshing engagement with the rack members 42.
Thus, the racks 42 are simultaneously moved in timed
relation relative to each other by the pinion gears 46.

The lock assembly 36 is carried on the frame 14 and
includes a stop member 50. As shown in FIG. 5. when gate
18 is 1n a forward or closed position, the stop member 50
extends into the predetermined path of travel to positively
engage an edge 32 of the gate 18 thereby preventing
movement of the gate 18 relative to the frame 14. In the
illustrated embodiment. the stop member 50 includes a
displacable lever 54 which i1s mounted to the frame 14 for
generally vertical movement relative to the path of travel of
the gate 18. As shown. a forward end of the lever 54 is
preferably configured with a lip or projection 56. The lip or
projection 36 on lever 54 is configured to engage the
undersurface 44 of gate 18 thereby limiting vertical travel of
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the lever 54 relative to the gate while ensuring that the stop
member 50 is positioned to engage or wedge against edge 52
of the gate 18.

As shown in FIGS. 4 and S, a support brace 58 trans-
versely extends beneath the gate 18 and between the side
frame sections 24 (FIG. 1) of the frame 14 to add strength
and stability to the frame 14. A generally U-shaped lock
bracket 60 is secured as by welding or the like intermediate
the ends of the brace 58. As shown, bracket 60 includes a
pair of parallel and generally vertical arms 62 and 64 which
extend rearwardly from the brace 58 and are joined to each
other by a transverse arm 65.

In a most preferred form of the invention. lever 54 of stop
member 50 is pivotally mounted to the lock bracket 60 to
rock about an axis 66 (FIG. 4) extending generally paraliel
to the rotational axis 37 of the operating shaft 34. A pair of
axially aligned pins 68 extend outwardly from opposite sides
of the lever 54 and are rotatably captured within axially
aligned apertures 7@ defined by the vertical arms 62 and 64
of lock bracket 60.

In that form of the invention illustrated in FIG. S, a spring
72 resiliently urges the stop member 50 vertically into
wedging engagement with edge 32 of gate 18 thereby
preventing linear movement of the gate 18 relative to the
frame 14. As shown in FIG. 5. spring 72 has a generally
U-shaped configuration which fits about another support
brace 74 transversely extending beneath the gate 18 between
side frame sections 24 of the frame 14. One leg 76 of the
spring 72 is suitably fastened to arm 65 of the lock bracket
60, while the opposite leg 78 of spring 74 engages an
underside of the lever 54 in a manner urging the stop
member 50 of the lock assembly 36 into the wedging
engagement with the gate 18.

In the illustrated form of the invention, the gate 18 defines
a generally rectangular opening or aperture 80. The edge 52
which is engaged by the stop member 50 defines a peripheral
edge of the aperture 89. It will be appreciated. however, that
it is well within the spirit and scope of the present invention
that the stop member 50 engage any suitable edge of the gate
18 so as to prevent movement of the gate 18 relative to the

frame 14.

To affect operation of the lock assembly 36 in timed
relation to rotation of the operating shaft 34, the present
invention further comprises a drive including an actuator 82
for positively removing the stop member 30 from the path of
movement of the gate 18. In the illustrated embodiment, the
actuator 82 is in the form of a cam 84 which rotates with the
operating shaft 34. In the illustrated embodiment. cam 84
has four lobes symmetrically arranged about the periphery
thereof. Only one lobe of the cam is actually accountable for
positively removing the stop member 50 from the path of
movement of the gate 18. As shown in FIG. 6. the cam 84
coacts with a suitable camming surface [86] 87 on the lever
54 thereby removing the lever 54 from the path of movement
of the gate assembly.

The drive for automatically positioning the stop member
50 relative to the gate 18 further embodies a lost motion
mechanism which allows the operating shaft 34 to be rotated
through a predetermined angle of free rotation. As used
herein, the term “free rotation” means that rotation of the
operating shaft suitable to disengage the lock assembly 36
prior to effecting linear displacement of the gate 18 toward
an open position. Notably, in the illustrated embodiment,
shaft 34 has a generally square cross-sectional configuration.
In the preferred embodiment the lost motion mechanism
involves providing each of the pinion gears 46 of the rack
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and pinion drive mechanism 40 with a slot 86 which
transversely passes through each pinion gear 46 and which
has a configuration specifically related to the cross-sectional
configuration of the operating shaft 34.

As shown in FIG. 7, slot 86 has a duodecimal surface
configuration which is preferably centered upon the axis 37
of the operating shaft 34 and defines a rotary path for the
operating shaft 34 relative to each pinion gear 46. Each slot
86 preferably includes four recesses 88 which are joined to
each other and which are equally disposed about the axis 37
of the operating shaft 34. Each recess 88 is defined by first.
second, and third walls or surfaces 90. 92 and 94. respec-
tively. As will be appreciated, if the cross-sectional configu-
ration of the operating shaft 34 were other than square. the
configuration of the slot 86 may likewise be altered to
accominodate a predetermined angle of free rotation of the
operating shaft 34.

When the gate 18 is in a closed position and the stop
member 50 of the lock assembly 36 is in engagement with
the gate 18. the operating shaft 34 is disposed as shown in
dotted lines in FIG. 7 within the slot 86 of each pinion gear
46. As such. the outer surface of the operating shaft 34
extends generally parallel to and likely engages the wins or
surfaces 90 of the recesses 88. The wall or surface 92 of each
recess 88 preferably has a clear configuration and has a
radius equal to one-half the distance between diametricaily
opposed corners of the operating shaft 34. Wall or surface 94
of each recess 88 defines the limit of free rotational travel of

the operating shaft 34.

At the limit of its free rotational travel. the outer surface
of the operating shaft 34 is disposed as shown in dot and
dash lines in FIG. 7 within the slot 86 of each pinion gear
46. As such. the outer surface of the operating shaft 34
extends gently parallel to and likely engages walls or
surfaces 94 of the recesses 88. As will be appreciated. further
rotation of the operating shaft 34 from the dot and dash
phantom line position illustrated in FIG. 7 will result in
rotation of the pinion gears 46 and, thus, movement of the
gate 18 toward an open position. It is important to note,
however, that the operating shaft 34 1s allowed a predeter-
mined angle of free rotation extending between surfaces 90
and 94 of each recess 88 before turning movement will be

imparted to the pinion gears 46. In the illustrated
embodiment, the predetermined angle of free rotation of the

operating shaft 34 equals about a 45° delay before the
operating shaft 34 is coupled to the pinion gears 46. It should
be appreciated. however. that alternative delays of varying
degrees can likewise be incorporated into the lost motion
mechanism without departing from the spirit and scope of
the present invention.

Notably, the drive actuator 82 rotates with the operating
shaft 34. In the illustrated embodiment the cam 84 for the
lock assembly 36 has an initial dwell period of about 25° of
operating shaft rotation before a lobe on the cam 84 contacts
surface [86] 87 on the lever 54. An additional 20° of
operating shaft rotation permits complete disengagement of
the stop member S0 from the gate 18. As will be appreciated.

the initial dwell period prevents the rack and pinion drive
mechanism 40 from prematurely disengaging the stop mem-

ber 50.

An alternative apparatus for controlling operation of the
gate 18 is illustrated in FIG. 8. The apparatus shown in FIG.
8 is substantially similar to that discussed above. In the

embodiment illustrated in FIG. 8. the stop member 50 is
biased into an engaged position with the gate 18 under the
influence of a counterweight 98. As shown. the counter-
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weight 98 is formed as part of the lever 54 and is configured
to extend about the operating shaft 34. In the embodiment
shown in FIG. 8. the counterweight 98 tends to naturally bias
the stop member 50 upwardly into engagement with the
edge 52 of the gate 18 thereby preventing movement of the
gate 18 relative to the frame 14.

During transport. and as shown in FIG. 5, the gate 18 is
in a closed position thereby inhibiting the discharge of
lading through the discharge opening 16 of the gate assem-
bly. When the gate 18 is in a closed position, the stop
member 30 is arranged in the path of movement of the gate
thereby preventing movement of the gate 18 relative to the
frame 14. Preferably, the lever 54 of stop member 50 is
wedged against the edge 52 of the gate 18. In the ilustrated
embodiment, either the influence of spring 72 or the coun-
terweight 98 tends to urge the lever 54 upwardly through the
opening 80 into engagement with the edge 52. Thus, even
the substantial impact loads commonly imparted to the
railway cars will not effect movement of the gate 18 toward
an open position.

A salient feature of the present invention is the ability to
automatically remove the stop member 50 from the path of
movement of the gate 18 upon turning movement of the
operating shaft 3. With the present invention. the stop
member 30 is positively removed or driven from the path of
movement of gate 18 prior to gate 18 being moved to its
open position.

As discussed above, the actuator 82 rotates with the
operating shaft 34. Thus, when the operator desires to open
the gate 18, the operating shaft 34 is rotated in a clockwise
direction as seen in FIG. 5. The rotation of operating shaft
34 causes a lobe on the cam 84 to engage surface [86] 87 of
the lever 54 thereby pivoting the lever out of the path of
movement of the gate 18.

In the illustrated embodiment. the operating shaft 34 has
a predetermined angle of free rotation prior to movement of
the gate 18 toward an open position. When the operating
shaft 34 is rotated to open the gate 18. the lost motion
mechanism prevents immediate opening of the gate 18 and
provides a predetermined gate opening delay following
tnitial turning movement of the operating shaft 34. In the
tllustrated embodiment. the lost motion mechanism allows
both pinion gears 46 to remain stationary while rotating
operating shaft 34 due to the circular path traversed by the
outer extremity of the operating shaft within the slot 86.
Embodying the lost motion mechanism as a specifically
design slot in each pinion gear ensures that the pinion gears
46 remain in timed relation relative to each other. During the
predetermuned angle of free rotation of the operating shaft
M. however. the actuator 82 of the lock assembly 36
positively removes the stop member 50 from the path of the
gate 18. Preferably, the operating cam 84 requires 25° of
shaft rotation before a lobe on the cam 84 contacts surface
[86] 87 and an additional 20° of shaft rotation to completely
disengage the lever 54 from the gate. As mentioned above,
the angle of free rotation is defined by the angular distance
separating surfaces 90 and 94 of the recesses 88 defined by
the slot 86 in the pinion gears 46.

After the operating shaft 34 has been rotated through its
free angle of rotation. the outer surfaces on the operating
shaft 34 engage the surfaces 94 on the recesses 88 of slot 86
defined by the pinion gears 46. Continued rotation of the
operating shaft 34 causes the pinion gears 46 to rotate
resulting in movement of the gate 18 toward an open
position. As will be appreciated. the provision of two rows
of conjointly driven rack members 42 ensures that the gate
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18 opens squarely as it moves along its predetermined path
of travel between its extreme positions and does not gouge

the sides of the frame or the channels along which it moves.

To effect closure of the gate 18, the rotation of the
operating shatt 34 is reversed. As the gate 18 close. the
operating cam 84 rotates the lever 54 up and down about its
rotational axis 66 until the gate is completely closed. Upon
closure of the gate 18, the stop member 50 engages the edge
52 of the gate under the influence of either the spring 72 or
the counterweight 98. |

The present invention embodies a relatively simple solu-
tion to a long standing problem in the railcar industry.
Designing the lock assembly actuator as a cam preferably
having four equally spaced lobes facilitates assembly of the
cam to the operating shaft in that the cam is always properly
disposed about the rotational axis of the operating shaft.
Moreover, the arms 62 and 64 of the lock bracket 60 can be
designed to capture the drive actuator of the lock assembly
therebetween thus reducing the number of fasteners and the
like required to secure the cam to the operating shaft.
Similarly, the pinions 46 may be connected to the operating
shaft as with a sliding fit Thus. the present invention is
relatively easy to manufacture, is durable, and has a mini-
mum number of parts thereby reducing its cost without
detracting from the effectiveness thereof.

From the foregoing. it will be observed that numerous
modifications and variations can be effected without depart-
ing from the true spirit and scope of the novel concept of the
present invention. It will be appreciated that the present
disclosure is intended as an exemplification of the invention.
and is not intended to limit the invention to the specific
embodiment illustrated. The disclosure is intended to cover
by the appended claims all such modifications as fall within
the scope of the claims.

What is claimed is:

1. [An] A gate control apparatus [for controlling operation
of a] and railway hopper car discharge gate assembly
including a frame defining a generally rectangular discharge
opening with a generally rectangular discharge gate
mounted on said frame for movement between open and
closed positions along a predetermined path of travel, said
apparatus comprising:

an operating shaft rotatably supported on said frame
adjacent a rear end of said gate. said operating shaft
being connected to said gate whereby said gate slidably
moves forwardly and rearwardly between rhe open and
closed positions in response to rotation of said operat-
ing shaft;

a lock assembly carried on said frame and including a
displacable stop member which, when said gate is in its
closed position. extends into the predetermined path of
travel to positively engage an edge of said gate thereby
preventing movement of the gate relative to said frame:
and

wherein a drive is provided between said lock assembly
stop member and said operating shaft for positively
displacing said stop member from said path of travel of
said gate upon rotation of said operating shaft prior to
movement of the gate toward [an] rthe open position.
2. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 1 wherein said
operating shatt is connected to said gate through pinion
gears arranged upon said operating shaft and which inter-
mesh with racks fitted to an underside of said gate.
3. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 1 wherein said
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stop member is pivotally mounted on said frame for vertical
movement about a fixed generally horizontal axis extending
generally parallel to said operating shaft.

4. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 1 wherein said
drive Includes a cam mounted on said operating shaft for
positively displacing said stop member from the path of
travel of said gate upon rotation of said operating shaft.

5. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 1 wherein said
stop member is resiliently urged by a spring toward an
engaging position with said gate.

6. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 1 wherein said
stop member is provided with a counterweight for naturally
causing said stop member to be urged toward engagement
with said gate.

7. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 1 wherein said
drive includes a lost motion mechanism for permitting a
predetermined range of free rotation of the operating shaft
prior to movement of said gate toward [an} the open posi-
tion.

8. [An] A gate contrel apparatus [for controlling operation
of a] and railway hopper car discharge gate assembly
including a frame defining a discharge opening with a
discharge gate slidably arranged on said frame for move-
ment along a predetermined [path] plane of travel between
open and closed positions, said apparatus comprising:

an operating shaft supported for rotation by said frame

and operable to selectively move the gate between the
open and closed positions in response to rotation of said
shaft; and

a lock assembly carried on said frame and operably
coupled to said operating shaft. said lock assembly
including a stop member which, when the gate is in [its]

~ the closed position, extends into said [path] piane of
travel to prevent movement of the gate relative to the
frame. and wherein said stop member is driven in timed
relation relative to movement of said gate such that
upon rotation of said operating shaft to move said gate
to [an] the open position said stop member is automati-
cally removed from the [path] plane of [movement]
travel of the gate prior to movement of the gate toward
[its] the open position.

9. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 8 wherein said
operating shaft is coupled to said gate through a rack and
pinion drive mechanism arranged beneath the predetermined
[path] plane of travel of said gate.

10. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 9 wherein a lost
motion mechanism is provided between said operating shaft
and said rack and pinion drive mechanism for permitting
rotation of said operating shaft through a predetermined
range of rotation prior to imparting an opening movement (o
said gate.

11. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 8 wherein said
stop member is mounted on said frame for generally vertical
movement relative to the [path] plane of travel of said gate.

12. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 8 wherein said
stop member of said locking assembly is biased into the
[path] plane of wravel of said gate.

13. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 8 further includ-
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ing an actuator rotatable with and in response to rotation of
said operating shaft for positively removing said stop mem-
ber from the [path]plane of [movement] travel of the gate.
14. [An] A gate control apparatus [for controlling opera-
tion of a] and railway car discharge gate assembly including
a frame defining a generally rectangular discharge opening
with a generally rectangular discharge gate mounted on said
frame for movement along a predetermined path of travel
extending between a forward closed position and a rearward
open position. said apparatus comprising:
an operator controlled actuation assembly for moving said
gate along its predetermined path of travel between the
open and closed positions, said actuation assembly
including an operating shaft mounted on said frame for
rotation about a fixed axis extending generally parallel
to a rear edge of said gate and wherein said operating
shaft is operably coupled to said gate;

a lock assembly carried on said frame. said lock assembly
including a stop member which, when said gate is in its
forward closed position, is positioned to wedge against
an edge of the gate thereby preventing movement of the
gate relative to the frame and which is displacable to a
released position to permit said gate to move relative to
said frame toward [an] the open position;

and wherein a drive including a lost motion mechanism 1s
arranged between said operating shaft and said stop
member for automatically effecting. in sequential order
and in response to rotation of said operating shaft.
displacement of said stop member from the path of
travel of said gate and movement of said gate toward
[an] the open position.

15. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 14 wherein said
actuation assembly further includes a rack and pinion drive
assembly comprised of a pair of laterally spaced pinion
gears mounted on said operating shaft for engagement with
a pair of laterally spaced racks fixed to an undersurface of
said gate.

16. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 14 wherein said
stop member of said lock assembly includes a lever pivotally
mounted on the frame for rocking movement about an axis
extending generally parallel to said operating shaft. with one
end of said lever being adapted to positively engage and
wedge against said gate edge.

17. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 16 wherein satd
lock assembly further includes a spring member for resil-
iently urging said lever into engagement with said gate.

18. The gate control apparatus and railway hopper car
discharge gate assembly according to claim [14] /6 wherein
said drive further includes a cam mounted on and for
rotation with said operating shaft for engaging said lever in
a manner positively displacing the lever to a released
position in response to rotation of said operating shaft.

19. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 14 wherein said
operating shaft is operably coupled to said gate through a
rack and pinion assembly, and wherein said lost motion
mechanism includes a specifically configured slot defined by
pinions of said rack and pinion assembly for allowing said
operating shaft to rotate through a predetermined angle of
rotation prior to imparting motion to said pinions and
thereby movement of the gate.

20. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 19 wherein said
lost motion mechanism incorporates a dwell period during
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which a cam member carried on the operating shaft is rotated
into engagement with the stop member and an actuating
period during which the cam member is rotated to positively
move the stop member to a released position prior to
movement of the gate toward fan] the open position.

21. A gate control apparatus and railway hopper car
discharge gate assembly including a frame defining a gen-
erally rectangular discharge opening with a generally rect-
angular discharge gate mounted on said frame for move-
ment between open and closed positions along a
predetermined path of travel, said apparatus comprising:

an operating shaft rotatably supported on said frame
adjacent an end of said opening, said operating shaft
being connected to said gate whereby said gate slidably
moves between the open and closed positions in
response to rotation of said operating shaft;

a lock assembly including a displacable stop member
which, when said gate is in its closed position, prevents
movement of the gate relative to said frame; and

wherein a drive is provided between said lock assembly
stop member and said operating shaft for positively
displacing said stop member prior to movement of the
gate.

22. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 21 wherein said
operating shaft is connected to said gate through pinion
gears arranged upon said operating shaft and which inter-
mesh with racks fited to an underside of said gate.

23. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 21 wherein said
stop member is pivotally mounted for vertical movement
about a fixed generally horizontal axis extending generally
parallel to said operating shaft.

24. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 2] wherein said
drive includes a cam mounted on said operating shaft for
positively displacing said stop member upon rotation of said
operating shaffi.

25. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 21 wherein said
lock assembly further comprises a spring for resiliently
urging said stop member into a position to prevent move-
ment of said gate.

26. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 21 wherein said
drive includes a lost motion mechanism for permitting a
predetermined range of free rotation of the operating shaft
prior to movement of said gate.

27. A gate control apparatus and railway hopper car
discharge gate assembly including a frame defining a dis-
charge opening with a discharge gate slidably arranged on

said frame for movement along a predetermined plane of

travel between open and closed positions, said apparatus

comprising.
an operating shaft supported for rotation by said frame
and operable to selectively move the gate between the

open and closed positions in response to rotation of

said shaft; and

a lock assembly operably coupled to said operating shaft,
said lock assembly including a stop member which,
when the gate is in the closed position, prevents move-
ment of the gate relative to the frame, and wherein said
stop member is driven in timed relation relative to
movement of said gate such that upon rotation of said
operating shaft to move said gate to the open position
said stop member is automatically displaced from the
plane of travel of the gate prior to movement of the
gate.
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28. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 27 wherein said
operating shaft is coupled to said gate through a rack and
pinion drive mechanism arranged beneath the predeter-
mined plane of travel of said gate.

29. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 28 where a lost
motion mechanism is provided between said operating shaft
and said rack and pinion drive mechanism for permitting
rotation of said operating shaft through a predetermined
range of rotation prior to imparting an opening movement
to said gate.

30. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 27 wherein said
stop member is mounted for generally vertical movement.

31. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 27 wherein said
lock assembly further includes a spring for resiliently urging
said stop member into a position to prevent movement of
said gate.

32. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 27 further
including an actuator rotatable with and in response to
rotation of said operating shaft for effecting automatic
displacement of the stop member prior to movement of the
gate.

33. A gate control apparatus and railway car discharge
gate assembly including a frame defining a generally rect-
angular discharge opening with a generally rectangular
discharge gate mounted on said frame for movement along
a predetermined path of travel extending between a closed
position and an open position, said apparatus comprising:

an operator controlled actuation assembly for moving
said gate along its predetermined path of travel
between the open and closed positions, said actuation
assembly including an operating shaft mounted on said
frame for rotation about a fixed axis extending gener-
ally parallel to an edge of said gate and wherein said
operating shaft is operably coupled to said gate;

a lock assembly including a stop member which, when
said gate is in its closed position, is positioned to
prevent movement of the gate relative to the frame and
which is displacable to a released position to permit
said gate to move relative to said frame toward the
open position;

and wherein a drive including a lost motion mechanism is
arranged between said operating shaft and said stop
member for automatically effecting, in sequential order
and in response to rotation of said operating shafft,
displacement of said stop member and movement of
said gate.

34. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 33 wherein said
actuation assembly further includes a rack and pinion drive
assembly comprised of a pair of laterally spaced pinion
gears mounted on said operating shaft for engagement with
a pair of laterally spaced racks operably to an undersurface
of said gate.

35. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 33 wherein said
stop member of said lock assembly includes a lever pivorally
mounted for rocking movement about an axis extending
generally parallel to said operating shaft.

36. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 35 wherein said
lock assembly further includes a spring for resiliently urging
said lever into a position to prevent movement of said gate.
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37. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 33 wherein said
drive further includes a cam mounted on and for rotation
with said operating shaft for engaging said lever in a
manner positively displacing the lever to a released position
in response to rotation of said operating shaft.

38. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 33 wherein said
operating shaft is operably coupled to said gate through a
rack and pinion assembly, and wherein said lost motion
mechanism includes a specifically configured slot defined by
pinions of said rack and pinion assembly for allowing said
operating shaft to rotate through a predetermined angle of
rotation prior to imparting motion to said pinions and
thereby movement of the gate.

39. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 38 wherein said
lost motion mechanism incorporates a dwell period during
which a cam member carried on the operating shaft is
rotated into engagement with the stop member and an
actuating period during which the cam member is rotated to
positively move the stop member to a released position prior
to movement of the gate.

40. A gate control apparatus and railway hopper car
discharge gate assembly including a frame defining a gen-
erally rectangular discharge opening with a generally rect-
angular discharge gate mounted on said frame for move-
ment between open and closed positions along a
predetermined path of travel, said apparatus comprising:

an operating shaft assembly rotatably supported on said
frame adjacent an end of said opening, said operating
shaft assembly being connected to said gate whereby
said gate slidably moves between the open and closed
positions in response to rotation of said operating shaft
assembly, said operating shaft assembly including cap-
stans at opposite ends of a shaft;

a lock assembly carried on said frame and including a
displacable stop member which, when said gate is in
the closed position, extends into the predetermined path
of travel to positively engage an edge of said rate
thereby preventing movement of the gate relative to
said frame; and

wherein a drive is provided between said lock assembly
stop member and said operating shaft assembly for
positively displacing said stop member from said path
of travel of said gate upon rotation of one of said
capstans of said operating shaft assembly prior to
movement of the gate toward the open position.

41. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 40 wherein said
operating shaft assembly is connected to said gate through
pinion gears arranged upon said operating shaft assembly
and which intermesh with racks fitted to an underside of said
gate.

42. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 40 wherein said
stop member is pivotally mounted on said frame for vertical
movement about a fixed generally horizontal axis extending
generally parallel to said operating shaft assembly.

43. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 40 wherein said
drive includes a cam mounted on said operating shaft
assembly for positively displacing said stop member from
the path of travel of said gate upon rotation of a portion of
said operating shaft assembly.

44. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 40 wherein said
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stop member is resiliently urged by a spring toward an
engaging position with said gate.

45. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 40 wherein said
drive includes a lost motion mechanism for permitting a
predetermined range of free rotation of one of said capstans
of the operating shaft assembly prior to movement of said
gate toward the open position.

46. A gate control apparatus and railway hopper car
discharge gate assembly including a frame defining a dis-
charge opening with a discharge gate slidably arranged on
said frame for movement along a predetermined plane of
travel between open and closed positions, said apparatus
comprising:

an operating shaft assembly supported for rotation by
said frame and operable to selectively move the gate
between the open and closed positions in response 1o
rotation of said operating shaft assembly, said operat-
ing shaft assembly including capstans at opposite ends
of a shaft; and
lock assembly carried on said frame and operably
coupled to said operating shaft assembly, said lock
assembly including a stop member which, when the
gate is in its closed position, extends into said plane of
travel to prevent movement of the gate relative to the
frame, and wherein said stop member is driven in timed
relation relative to movement of said crate such that
upon rotation of one of said capstans of said operating
shaft assembly to move said rate to the open position
said stop member is automatically removed from the
plane of travel of the gate prior to movement of the sate
toward the open position.

47. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 46 wherein said
operating shaft assembly is coupled to said gate through a
rack and pinion drive mechanism arranged beneath the
predetermined plane of travel of said gate.

48. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 47 where a lost
motion mechanism is provided between said operating shaft
assembly and said rack and pinion drive mechanism for
permirting rotation of one of said capstans of said operating
shaft assembly through a predetermined range of rotation
prior to imparting an opening movement to said gate.

49. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 46 wherein said
stop member is mounted on said frame for generally vertical
movement relative to the plane of travel of said gate.

50. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 46 wherein said
stop member of said locking assembly is biased into the
plane of travel of said gate.

51. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 46 further
including an actuator rotatable with and in response 1o
rotation of a portion of said operating shaft assembly jor
positively removing said stop member from the plane of
travel of the gate.

52. A gate control apparatus and railway hopper dis-
charge gate assembly including a frame defining a generally
rectangular discharge opening with a generally rectangular
discharge gate mounted on said frame for movement along
a predetermined path of travel extending between a closed
position and an open position, said apparatus comprising:

an operator controlled actuation assembly for moving

said gate along its predetermined path of travel
between the open and closed positions, said actuation
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assembly including an operating shaft and capstans
connected to opposite ends of the operating shaft for
rotation about a fixed axis extending generally parallel
to an edge of said gate and wherein said actuation
assembly is operably coupled to said gate;

a lock assembly carried on said frame, said lock assembly
including a stop member which, when said gate is in the
closed position, is positioned to wedge against an edge
of the gate thereby preventing movement of the gate
relative to the frame and which is displacable to a
released position to permit said gate to move relative to
satd frame toward the open position;

and wherein a drive including a lost motion mechanism is

arranged between said actuation assembly and said
stop member for automatically effecting, in sequential

order and in response to rotation of one of said cap-

stans of said actuation assembly, displacement of said
stop member from the path of travel of said gate and

movement of said gate toward the open position.

53. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 52 wherein said

actuation assembly further includes a rack and pinion drive
assembly comprised of a pair of laterally spaced pinion
gears mounted on said operating shaft for engagement with
a pair of laterally spaced racks operably fixed to an under-
surface of said gate.

54. The gate control apparatus and railway hopper car

discharge gate assembly according to claim 52 wherein said

stop member of said lock assembly includes a lever pivotally
mounted on the frame for rocking movement about an axis
extending generally parallel to said operating shaft, with
one end of said lever being adapted to positively engage and
wedge against said gate edge.

35. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 54 wherein said
lock assembly further includes a spring member for resil-
iently urging said lever into engagement with said gate.

56. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 54 wherein said
drive further includes a cam mounted on and for rotation
with said operating shaft for engaging said lever in a
manner positively displacing the lever to a released position
in response to rotation of a portion of said actuation
assembly.

57. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 52 wherein said
operating shaft is operably coupled to said gate through a
rack and pinion assembly, and wherein said lost motion
mechanism includes a specifically configured slot defined by

pinions of said rack and pinion assembly for allowing one of

said capstans of said actuation assembly to rotate through a
predetermined angle of rotation prior to imparting motion to
said pinions and thereby movement of the gate.

58. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 57 wherein said
lost motion mechanism incorporates a dwell period during
which a cam member carried on the operating shaft is
rotated into engagement with the stop member and an
actuating period during which the cam member is rotated to
positively move the stop member to a released position prior
to movement of the gate roward the open position.

59. A gate control apparatus and railway hopper car
discharge gate assembly including a frame defining a gen-
erally rectangular discharge opening with a generally rect-
angular discharge gate mounted on said frame for move-
ment between open and closed positions along a
predetermined path of travel, said apparatus comprising:
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an operating shaft assembly rotatably supported on said
frame adjacent an end of said opening, said operating
shaft assembly being connected to said gate whereby
said gate slidably moves between the open and closed
positions in response to rotation of said operating shaft
assembly, said operating shaft assembly including cap-
stans at opposite ends of a shaft;

a lock assembly including a displacable stop member
which, when said gate is in its closed position, prevents
movement of the gate relative to said frame; and

wherein a drive is provided between said lock assembly
stop member and said operating shaft assembly for
positively displacing said stop member prior to move-
ment of the gate.

60. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 59 wherein said
operating shaft assembly is connected to said gate through
pinion gears arranged upon said operating shaft assembly
and which intermesh with racks fitted to an underside of said
gate.

61. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 59 wherein said
stop member is pivotally mounted for vertical movement
about a fixed generally horizontal axis extending generally
paraltlel to said operating shaft assembly.

62. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 59 wherein said
drive includes a cam mounted on said operating shaft
assembly for positively displacing said stop member upon
rotation of said operating shaft assembly.

63. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 59 wherein said
lock assembly further comprises a spring for resiliently
urging said stop member into a position to prevent move-
ment of said gate.

64. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 59 wherein said
drive includes a lost motion mechanism for permitting a
predetermined range of free rotation of one of said capstans
of the operating shaft assembly prior to movement of said
gate.

65. A gate control apparatus and railway hopper car
discharge gate assembly including a frame defining a dis-
charge opening with a discharge gate slidably arranged on
said frame for movement along a predetermined plane of
travel between open and closed positions, said apparatus
comprising:

an operating shaft assembly supported for rotation by

said frame and operable to selectively move the gate
between the open and closed positions in response to
rotation of said operating shaft assembly, said operat-
ing shaft assembly including capstans at opposite ends
of a shaft; and

a lock assembly operably coupled to said operating shaft

assembly, said lock assembly including a stop member
which, when the gate is in the closed position, prevents
movement of the gate relative to the frame, and wherein
said stop member is driven in timed relation relative to
movement of said gate such that upon rotation of one
of said capstans of said operating shaft assembly to
move said gate 1o the open position said stop member
is automatically displaced from the plane of travel of
the gate prior to movement of the gate.

66. The gate control apparatus and railway hopper car
discharge gate assembly according to claim 65 wherein said
operating shaft assembly is coupled to said gate through a
rack and pinion drive mechanism arranged beneath the
predetermined plane of travel of said gate.
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67. The gate control apparatus and railway hopper car stop member for automatically effecting, in sequential
discharge gate assembly according to claim 66 wherein a order and in response to rotation of one of said cap-
lost motion mechanism is provided between said operating stans of said actuation assembly, displacement of said
shaft assembly and said rack and pinion drive mechanism stop member and movement of said gate.

for permitting rotation of one of said capstans of said 5 72. The gate control apparatus and railway hopper car
oper {mﬂg Sf'ﬂﬁ as,-sembly' through a pn edetermined range f’f discharge gate assembly according to claim 71 wherein said
rotation prior to imparting an opening movement to said  ;cqation assembly further includes a rack and pinion drive

gate. _ assembly comprised of a pair of laterally spaced pinion
i 6‘:‘;’ The gate con’:;![ “ppe :_‘;“S andirc.zm;.t;y F::?p Per af; gears mounted on said operating shaft for engagement with
ischarge gate assembiy according to ctaim 0o wherein said 10 pair of laterally spaced racks operably fixed to an under-

stop member is mounted for generally vertical movement. :
. surface of said gate.

69. The gate control apparatus and railway hopper car 23 The vat ol cus and railwavy hopper car
discharge gate assembly according to claim 65 wherein said i ha ¢ gare mnnz[ wpe :-u i ‘; 1} h pper o 7
lock assembly further includes a spring for resiliently urging ischarge gale assemory accoraing -ta ctaim /1 Wherein sai
said stop member into a position to prevent movement of 15 stop member of said lock assembly includes a lever pivotally

mounted for rocking movement about an axis extending

id pate.
said gate generally parallel to said operating shaft.

70. The gate control apparatus and raitlway hopper car ,
: : : 74. The gate control apparatus and railway hopper car
discha t ? to claim 65 furth g ppa Y nopp
scharge gaie assembly according to claim Jurther discharge gate assembly according to claim 73 wherein said

including an actuator rotatable with and in response to lock v further includ _ T o
rotation of said operating shaft assembly for effecting auto- 20 OCK a33emoty fu erinctudes 4 spring Jor resilientiy urging
said lever into a position to prevent movement of said gate.

tic displ t of the st mber prior to movement o
matic displacement of the stop member prior vement of 75. The gate control apparatus and railway hopper car

th ie. )
€ gate discharge gate assembly according to claim 73 wherein said

71. A gate control apparatus and railway hopper car : : :
discharge gate assembly including a frame defining a gen- dr:we fuf'ther mch-:des a cam maunmdi on anf:i for rotation
with said operating shaft for engaging said lever in a

erally rectangular discharge opening with a generally rect- 25 v : : "
angular discharge gate mounted on said frame for move- manner positively dz:fplacmg .the lever.toa released position
in response to rotation of said actuation assembly.

ment along a predetermined path of travel extending | | )
between a closed position and an open position, said appa- 2 7?;1'”’3 g.-:;te Cm;zz f appa r;:z;"us ;md I ! ?‘h;‘;y z‘;ﬁf ;;?;
ratus comprising: ischarge gate assembly according to claim 71'w
: . 54 Operating shaft is operably coupled to said gate through a
an operaior conrmilf_:'d actuahon c?ssemb ly for moving rack and pinion assembly, and wherein said lost motion
said gate along its predetermined path of travel mechanism includes a specifically configured slot defined by

bem;i:; th-e (;ﬁj.l and clo.sed Pe “m;f:’ said actuatzqn pinions of said rack and pinion assembly for allowing one of
assembly including an operating shaft and capstans said capstans of said actuation assembly to rotate through a

ij:;’:f 5 ;ejb:i:f; iijeai;djxg nli i oP z; ‘:ﬁ:ﬁ Shj:{; -32; 45 Predetermined angle of rotation prior to imparting motion to
&& yP said pinions and thereby movement of the gate.

to an edg_e of said gate and wherf’in said actuation 77. The gate control apparatus and railway hopper car
assembly is operably coupled to said gate; discharge gate assembly according to claim 76 wherein said

a lock assembly including a stop member which, when lost motion mechanism incorporates a dwell period during
said gate is in its closed position, is positioned to 40 which a cam member carried on the operating shaft is
prevent movement of the gate relative to the frame and rotated into engagement with the stop member and an

which is displacable to a released position to permit actuating period during which the cam member is rotated to
said gate to move relative to said frame toward the  positively move the stop member to a released position prior
open position; to movement of the gate.

and wherein a drive including a lost motion mechanism is
arranged between said actuation assembly and said ¥ ok ok kX
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