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HOPPER CAR DOOR LOCK
James T, Smith, Wilmette, Iil., assignor to
Jay R. Eheesley, Glencoe, il
Filed Dec. 14, 1951, Ser, No. 159,393
6 Clabms, (Ci. 105--253)

The present inveation relates to improvéments in hop-
per or dump car door locks.

The hopper car door lock of this invention represents
an improvement irom the standpoint of safety, tighter
locking action and less costly manufacture over the con-
ventional locks, of which that disclosed in J. R. Sheesley
Patent No. 2,482,516 is typical.

In the conventional lock a single latch and keeper struc-
ture is located at the center of the hopper and door.
Under conditions of wear and heavy usage the door may
become somewhat warped and develop leaks at the cor-

ers of the hopper chute. With the double locking action
of the lock of this invention, this canact occur.

The single lock of the prior art frequently did not pro-
vide adequate rail clearance, particularly when the door
was released to open position; the door thus did not fully
open and the rate of discharge from the car was siowed.
The double lock of this invention straddies the rail, and
there can be no interference between the top of the rail
and any part of the lock structure.

It is also obvious that the prior door locks all required
a very substantial number of righf and left hand castings
in view of the fact that the number of hoppers employed
in each of the hopper cars is ordinarily divisible by four.
There are, therefore, left and right hand elements in the
varicus hopper locks. Such right and left hand parts are
completely eliminated in the door lock of this invention,
and duplicate or similar elements are universal in instal-
lation. This means that this new and improved hopper
door lock is far less costly to manufacture than that of
the prior art.

The double door lock of this invention is of greatly
simplified construction, and its componentis are easily
assembled without the use of bolts or similar connectors,
except for the rivets securing the lock to the hopper.

The foregoing are some of the objects and advantages
of the present invention. Others will become apparent
from the following description taken in conjunction with
he accompanying drawings wherein:

FiG. 1 15 a fregmentary side elevational view of a hop-
per chute illustrating the door lock in locked position and
indicating the relationship of the door and the lock to the
top of the rail;

FIG. 1A is an elevational view similar to FIG. 1, show-
ing the door lock elements in the position they assume
when the door is unlocked;

FiG. 2 is a fragmentary sectional view through the
lower poriion of the hopper chute and lock structure
taken substantially along the irregular line 2—2 of FIG.
5 looking in the direction on the arrows, and illustrating
the lock in locked position;

FIG. 3 is a view on the plane of FIG. 2, showing the
lock in unlocked position;

FIG. 4 is a view on the plane of FIGS. 2 and 3 showing
the lock in released position;

FIG. 5 is a horizontal sectional view taken substantially
along the irregular line 5—35 of FIG. 1, looking in the
direction of the arrows; and

FIG. 6 is an exploded perspective view illustrating the
elements of the lock of the present invention.

Referring particularly to FIGS. 1, 5 and 6 of the draw-
ings, there is shown a hopper 2§ having a slope sheet 12
and a swingable door 14. The opening from the hopper
19 is framed by a reinforcing and sealing angle 16 having
a lip 18 and an outwardly projecting flange 28. The door
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is flanged at 22 to overlap the sealing angle 1§ to provide
as neatly as possible a leakpreof closing seal (FIG. 2).
Az its upper edge the door 14 is freely pivoted on conven-
tional hinge structures 24 to the body of the hopper 3.
The door may be provided with suitable stiffeners and
the like with which the present invention is not concerned.

The door 34 is secured in closed and locked position
by a pair of locks, an inmer lock 26 and an outer lock
28, which are interconnected for simultaneons movement
from locked to unlocked and to released positions, and
vice versa. Each of the locks 26 and 28 includes a mov-
able latch or bolt member 30 and a latch lug or keeper 32.
The latch or bolt member 39 is pivotally and eccentrically
mounted on the hopper 19 proper, while the latch lugs 32
are fixedly mounted on the door i4.

Fach of the keepers or latch Iugs 32 comprises a steel
casting, generally rectangular in shape, and formed at its
underside with a recess 34 to receive the latch 38, the
recess having an undercut surface 36 adapied to be en-
gaged by the latch in locked position, as shown most
clearly in FIG. 2. Cpposite the surface 38, the recess is
bounded by a wall 38, the function of which will become
apparent hereinafter. The latch lug 32 is riveted through
a top poriion 40 thereof to a flange 42 welded and se-
cured by a brace 44 to the cuter surface of the door 14
adjacent the lower edge. It will be noted from FIGS. 1
through 4 that the latch lug is also shaped to be supported
against the flange 22 of the door 14.

Each of the locks, as previcusly stated, includes a latch
39 comprising a bearing 46, a forwardly extending or first
arm 48, terminating in an vowardly directed hook 50 and
a rearwardly extending or second arm 52 terminating in
an ear having an aperture 54. Each of the hooks 50 is
so arranged that when the latch is in locked position, as
shown in FIG. 2, the hook surface 86 engages the under-

ut surface 36 of the keeper or latch hug 32.

The two latches 3% are interconnected by a bar 58 ex-
tending therebetween and through the apertures 54; and
the bar is restrained against accidental dislodgment by
suitable keepers 55 at its opposite ends.

The latches 3¢ are eccentrically mounted and when
moved between the locked and unlocked position, a cam-
ming surface 6§ on the hooked end 5% cooperates with
the lower edge of the wall 38 to cam the arm 48 down-
wardly and cut of locking position as well as insuring
that the door 14 swings clear of the latches. The reverse
action takes place on the locking movement of the latches:
The inner of the latches 38 is mounted on an eccentric
62 while the outer is mounted on an eccentric 64.

The inner eccentric 62 is journaled in a bearing bracket
66, and the outer ecceniric is jowrnaled in a bearing
bracket 68. The inner bearing bracket comprises a
cylindrical bearing element 70 connected by appropriate
webs to a pair of flanges 72 and 74. The flange 72 is
riveted to the flange 29 forming a part of the sealing
angle 16 secured to the hopper 18, and the flange 74 is
riveted to the slope sheet 12. The outer bearing bracket
65 is formed with a substantially scroll shaped bearing
structure 76 connected by suitable webs to a pair of
flanges 78 and 89, the flange 78 being rivetad to the flange

28, and the flange 89 being riveted to the slope sheet 12,

The inner eccentric 62 has a first cylindrical bearing
82 adapted to be rotatable in the latch bearing 46 and
an eccentricaily positioned bearing 84 adapted to be ro-
tatable in the bearing element 78 of the bracket 66,
thereby mounting the latch for eccentric movement rotat-
ably and inwardly and outwardly with respect to the latch
lug 32. 'The ecceniric positioning of these two bearings
82, 84 in their most extreme position is most clearly
illustrated in FIG. 5. The bearings 82 and 84 are adja-
cent one another and oppesite them is a square socket
86 arranged to receive one end of a torque bar §3. The
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inner eccentric 62 iz also provided with a stop lug $8 on
an integral arm 91 and arranged to engage the arm 52
and to move the inner latch 38 into locking position with
the latch tug or keeper 32. This position of the stop lug
©9 is best shown in FIG. 2. The lug 99 is alsc adapted
to engage an abutment 93 on the latch 39 (FIGS. 3 and
4) to move the latch in the clockwise direction to un-
locked and released positions.

The outer eccentric 64 is formed with a bearing surface
92 adapted to be rotatable within the bearing 46 of the
latch 32, It has an eccentrically positioned stop lug 94

erforming the same function as the stop lug 26 and
integral with arm 95 in the same relative position as the
Jug 29, as is seen most clearly from FIGS. 1, 5 and 6,
s0 that it engages the arm 52 of the outer latch 3% to move
it into locked position and so that it engages the abut-
ment 83 tc move the latch to unlocked and released
positions. The eccentric 64 is also provided with a
square socket 96 on the axis of the bearing 22 to receive
the opposite end of the torque bar 88. Thus, when one
or the other of the eccentrics 62 and ¢4 is rotated, the
rotation is transmiited through the torque bar 88 to the
oppaosite eccentric,

Adjacent the bearing surface 92 the eccentric is pro-
vided with a smaller, substantially square portion 98 hav-
ing one of the corners cut off and an eccentrically posi-
tioned circular portion 160 having a flatted surface 162
arranged to be received in the base of a bar socket and
operator 184. The bar socket and operator 194 has a
cemplementally formed recess in the body 188 thereof
and is provided with a bearing surface 168 arranged to
be received in the outer bearing element 76. Thus, when
the elements are assembled, the inner eccentric 62 sup-
ports the inner latch 30 on the bearing bracket €6, and
the outer eccentric 64 and bar socket and operator
194 support the outer latch 38 on the bracket 68.

The bar socket 194 is formed with a hook 118 which
projects outwardly and beyond a locking cam surface 132
bounded on its outer edge by a flange 114.

The locking cam surface 112 is adapted to cooperate
with a plate-like, segment-shaped locking lever 116 which
has a cylindrical camming surface 118 thereon. A bear-
ing stud 320 integral with the lever 116 and having a
retaining flange 122 formed thereon projects inwardly
toward the latch 30 from a position opposite the surface
118. A rectangular cperating lug 2124 projects directly
cutwardly from the outer surface of the locking lever 118
in a position intermediate the stud 129 and the surface 118
and to be conveniently engaged by a trainman’s tool.

As noted previously, the bearing surface 188 of the
bar socket and operator 104 is adapted to rotate in a
scroll shaped bearing 76 having a principal cylindrical
bearing portion 12§ and a tangential slot like portion 128,
the bearing 188 being rotatable within the principal por-
tion 125. When the parts are assembled, the bearing
stud 129 is rockably and slidably positioned within the
tangential slot 128, and the cylindrical bearing surface
188 is positioned within the larger cylindrical bearing
126. The camming surface 118 is located with respect
to the bar sccket 104 so that it is adapted slidably to
engage the locking cam surface 112 when the locking
lever is in the position shown in FIG. 1. In this posi-
tion it will be observed that the eccentric extension 13¢
on the locking lever rests against a stop stud 132 secured
to the underside of the outer bearing bracket €8.

The assembly of the double lock of this invention is
very simple and with the exception of the bar 58 con-
necting the outer arms of the latches 38, the elements
are beld by and between the brackets 66 and 68. The
inner bracket supports the inner eccentric on the bearing
84 and the inner latch 30 is held on that side of the
bracket 66 toward the center of the hopper 18. The outer
eccentric 64 is supported by the bar socket and operator
104 which has its bearing 188 journaled in the outer
bracket 68§ with the hook 118 extending outwardly there-
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from. The bar socket and operator 184 is prevented
from sliding outwardly through the bearing bracket by a
flange 134 adjacent the bearing surface 188. The outer
latch 39 is supported by the eccentric bearing surface 92
on that side of the bracket 68 toward the center of the
hopper 8. The square torque bar 88 fits solidly into
the sockets 85 and 96 in the eccentrics 62 and 64, re-
spectively, and transmits movement between the eccentrics
as well as preventing their axial movement toward each
other.

In assembling the components on the outer bracket 68,
the stud 128 of the locking lever 116 is inserted into the
tangential slot 128 before the bar socket and operator
184 is slid axially into the bearing portion 76. The
latter plus the stud flange 122 prevent withdrawal of the
stud 128 and removal of the lever 116 from the assembly.

The eccentrics 62 and 64, the latches 34, the bar
socket and operator 104, the locking lever 116, and the
torque bar 88 are assembled with the inner and outer
bearing brackets 66 and 68 before the latter are riveted
to the hopper 10. When the brackets are riveted in
place, the torque bar 88 holds the inner eccentric 62 in
the bracket 66 and holds the subassembly of the otter
eccentric 64 and the bar socket and cperator 194 in the
bracket 68. The assembly of the lock components is
simple, and a minimum number of operations is required
to complete the assembly and secure it to the hopper.
It should also be noted that with the exception of the
rivets securing the brackets to the hopper, no bolis or
like securing elements are needed.

The bar 38 may be fitted through the apertures 54 in
the latch arms 52 either before or after the previously
described assembly has been made. HHowever, at least
one of the retainers must be welded in place after the bar
58 has been assembled with the latches. ¥t is of course
possible to complete the subassembly of the torque bar
88, the inner and outer eccenirics 62 and 64, the two
latches 38, and the connecting rod 58 prior to the as-
sembly of this unit with the bar socket and operator 184,
the locking lever 316 and the bearing brackets 66 and 68.

When the door is in locked position, it will be observed
that the bearing stud 129 is at the outer end of the tan-
gential bearing slot 128, that the camming surface 1318
stidably bears against the flat camming surface 112 of
the bar socket 104, that the eccenirics 62 and 64 have
been rotated to the maximum extent in the counterclock-
wise direction, as seen in FIGS. 1 and 2, that the hook
end of the latch 3§ is securely in engagement with the
undercut porticn 36 of the latch lug 32, and that the dcor
14 is held tightly against the lip 18 on the sealing flange
16. However, when it is desired to open the door, the
lecking lever 116 is rotated in the counterclockwise direc-
tion (FIG. 1) by applying an appropriate tcol to the
rectangular lug 124 which moves the camming surface
118 from the locking cam suiface 122 on the bar sccket
184. The operator then inseris a tool into the hook 116
on the bar socket and operator 184 and rotates the latter
in the clockwise direction. This will rotate the eccenirics
64 and 62 in the clockwise direction transmitting the
torque through the torque bar 8 and moving the stop
lugs 80 and 94 away from the rearwardiy extending arms
54 of the latches 30 and engages these lugs with the abut-
ments 93. The latches are then released to the position
shown in FIG. 3. The opening of the deor may then be
accomplished by further clockwise rotation of the Iug
carrying eccenirics to free the hook surfaces 56 from the
undercut surfaces 36 and permitting the door 14 to swing
ocutwardly under its own weight and that of the load to be
discharged from the hopper car.

When the hopper car has been emptied, the door may
be swung readily to the closed position, the latches 39
rotated in the counterciockwise direction as seen in the
drawings so that the hook suriaces 56 engage the under-
cut surfaces 36 of the latch lugs 32. The bar socket and
operator 164 is then rotated in the counterclockwise direc-
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tion as far as it will go, and when the step lugs 99 and
94 have come against the arms 52 and securely position
the latches in locked position (FIG. 2), the locking lever
116 is rotated in the clockwise direction against the stop
132 so that the hopper door is again locked to retain the
load in the hopper car.

it will be appreciated from the foregoing description
that the objectives which were claimed for this invention
at the outset of this specification have been fully attained
by the structure disclosed.

While a preferred embodiment of the hopper car door
fcck of this invention has been shown and described, it
will be apparent that numerous modifications and varia-
tions thereof may be made without depanting from the
underlying principles of the invention. It is therefore
desired, by the following claims, to include within the
scope of the invention ell such variations and modifica-
tions by which substantially the results of this invention
may be obtained through the use of substantially the same
or equivalent means.

What is claimed as new and desired to be secured by
United States Letters Patent is:

1. In a hopper structure for ‘a railway hopper car, the
structure having an outlet opening and a door pivoted at
its upper edge to the structure and positioned to close
the cpening; the combination therewith of a door lock-
ing mechanism comprising, a bearing bracket secured to
the hopper structure, said bracket being formed with an
opening therein having a generally coylindrical powtion
and an clongated slof poriion tangential thereto, a bar
socket and opetator having a bearing portion journaled
in said cylindrical portion of said bracket and having a
locking surface adjacent said bearing portion, a locking
lever having a stud rotatable and slidable in said elon-
gated bearing slot portion 2nd having a camming surface
engageable with said locking surface, means for manually
rotating said locking lever so that its camming surface is
disengaged from said locking surface to permit manual
manipolation of said bar socket and operator, an eccen-
tric nonrotatably connected to said ber sccket and opera-
tor for rotation therswith and having a bearing surface
radially offset from its axis of rotation, a latch journaled
on said offset bearing surface, said latch having first and
second arms extending away from said bearing surface,
said Brst latch arm being shaped to engage the distal
edge of the door to hold it in parily and fully closed posi-
tions and %o relsase it to fully open position, said second
arm mounting a counter weight, and said eccentric having
a lever arm rotatable therewith, spaced laterally of said
latch and projecting over said latch and engageable with
the surfaces of said first and second arms upon rotation
of said eccentric so as to rotate said latch about said coff-
set bearing surface, whereby manipulation of said bar
socket and operater in unlocked condition will effect
actuation of said latch.

2. In a hopper structure for a railway hopper car, the
structure having an outlet opening and a door pivoted
at its upper edge to the structure and positioned to close
the opening; the combination therewith of a door locking
mechanism comprising, a bearing bracket secured to the
hopper structure, said bracket being formed with an
opening therein having a generally cylindrical portion and
an elengated slot portion tangential thereto, a bar socket
and operator having a bearing portion journaled in said
cylindrical portion of said bracket and having a locking
surface adjacent said bearing portion, a locking lever
having a stud rotatable and slidable in said elongated
bearing slot portion and having a camming surface en-
gageable with said locking surface, means for manually
rotating said locking lever so that its camming surface
is disengaged from said locking surface to permit manual
manipulation of said bar socket and operator, said bar
socket and operator having a noncircular socket therein,
an eccentric having a projecting portion shaped comple-
mentally to said socket fitted thereinto for rotation of said
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eccentric with said bar socket and operator, said eccentric
having a bearing surface radially offset from its axis of
rotation, a latch journaled on said offset bearing surface,
said latch having first and second arms extending away
from said bearing surface, said first latch arm being
shaped to engage the distal edge of the door to hold it in
partly and fully closed pesitions and to release it to fully
open position, said second arm mounting a counter-
weight, and said eccentric having a lsver arm rotatable
therewith, spaced laterally of said latch and projecting
over said latch and engageable with the surfaces of said
first and second arms upon rotation of said eccentric so
as to rotate said latch about said offset bearing surface,
whereby manipulation of said bar socket and operator in
unlocked condition will effect actuation of said latch.

3. In a hopper structure for a railway hopper car, the
structure having an outlet opening and a door pivoted
at its upper edge to the structure and positioned to close
the opening; the combination therewith of a door locking
mechanism comprising, a bearing bracket secured to the
hopper structure, said bracket being formed with an open-
ing therein having a generally cylindrical portion and an
elongated slot portion tangential thereto, an cperator hav-
ing a bearing portion journaled in said cylindrical por-

of said bracket and having a locking surface adiacent
said bearing portion, a locking lever having a stud ro-
tatable and slidable in said elongated bearing slot por-
tion and having a camming surface engageable with said
locking surface, means for manually rotating said locking
lever so that its camming surface is disengaged from
szid locking surface to permit manual manipulation of
said operator, said operator having a bar socket formed
adjacent said locking surface for reception of an operat-
ing bar, said operator having a second and noncircular
socket within its said bearing portion and opening away
from said bar socket, an eccentric having a projecting
portion shaped complementally to said second socket
fitted thereinto for rotation of said ecceniric with said
operator, said eccentric having a bearing surface radially
offset from its axis of rotation, a latch journaled on said
offset bearing surface, said Iatch having first and second
arms extending away from said bearing surface, said first
latch arm being shaped to engage the distzl edge of the
door to hold it in parily and fully clossd positions and
to release it to fully open position, said second arm
mounting a counterweight, and said eccentric having a
lever arm rotatable therewith, spaced laterally of said
latch and projecting over said Iatch and engageable with
the surfaces of said first and second arms upon rotation
of said eccentric so as to retate said latch about said offset
bearing surface, whereby manipulaticn of said operator in
unlocked condition will effect actuation of said latch.

4. In a hopper structure for a railway hopper car,
the structure having an ocutlet opening and a door pivoted
at its upper edge to the structure and positioned to close
the opening; the combination therewith of a door locking
mechanism comprising, a pair of axially spaced and axi-
ally aligned bearing brackets secured to the hopper struc-
ture, one of said brackets being formed with an opening
therein having a generally cylindrical portion and an
elongated slot portion tangential thereto, a bar socke
and operator having a bearing portion journaled in said
cylindrical portion of said one bracket and having a lock-
ing surface adjacent said bearing portion, a locking lever
having a stud rotatable and slidable in said elongated
bearing slot portion and having a camming surface en-
gageable with said locking surface, means for manually
rotating said locking lever so that its camming surface is
disengaged from said locking surface to permit manual
manipulation of said bar socket and operator, a first
eccentric nonrotatably connected to said bar socket and
operator for rotation therewith and having a bearing sur-
face radially offset from its axis of rotation, a second
eccentric journaled in the other of said brackets and hav-
ing a bearing surface offset from its axis of rotation, a
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bar interconnecting said eccentrics so that they will rotate
in unison, a laich journaled on each of said offset bearing
surfaces, said latches having first and second arms ex-
tending away from said bearing surfaces, said first latch

arms being shaped to engage the distal edge of the door

to hoid it in partly and fuily closed positions and to re-
lease it to fully open position, a second bar interconnect-
ing said second latch arms, and said eccentrics each hav-
ing a lever arm rotatable therewith, spaced laterally from
the adjacent latch and projecting over the adjacent latch
and engageable with the surfaces of said first and second
arms upon rofation of said eccentrics so as to rotate said
latches about said cffset bearing surfaces, whereby manip-
ulation of said bar socket and operator in unlocked con-
dition will effect actuation of said latches.

5. In a hopper structure for a railway hopper car, the
structure having an outlet opening and a door pivoted
at its upper edge to the structure and positioned to close
the opening; the combination therewith of a door lock-
ing mechanism comprising, a pair of axially spaced and
axially aligned bearing brackets secured to the hopper
structure, one of said brackets being formned with an
opsning therein having a generally cylindrical portion
and an elongated slot portion tangential thereto, an
operator having a bearing portion journalled in said
cylindrical portion of said one bracket and having a lock-
ing surface adjacent said bearing portion, a locking lever
having a stud rotatable and slidable in said elongated
bearing slot portion and having a camming surface en-
gageable with said locking surface, means for manually
rotating said locking lever so that its camming surface
is disengaged from said locking surface to permit manual
manipulation of said operator, said operator having a
noncircular socket therein opening toward the other of
said brackets, a first eccentric having a projection formed
complementally with said operator socket and fitted there-
in so that said eccentric rotates with said operator, said
eccentric having a bearing surface radially offset from
its axis of rotation, a second eccentric journalled in the
other of said brackets and having a bearing surface off-
set from its axis of rotation, a bar interconnecting said
eccentrics so that they will rotate in unison, a latch
journaled on each of said offset bearing surfaces, said
latches having first and second arms extending away from
said bearing surfaces, said first latch arms being shaped
to engage the distal edge of the door to hold it in partly
and fully closed positions and to release it to fully open
position, a second bar interconnecting said second latch
arms, and said eccentrics each having a lever arm rotat-
able therewith, spaced laterally of the adjacent latch and
projecting over the adjacent latch and engageable with the
surfaces of said first and second arms upon rotation of
said eccentrics so as to rotate said latches about said
offset bearing surfaces, whereby manipulation of said
operator in unlocked condition will effect actuation of
said latches.

6. In a hopper structure for a railway hopper car, the
structure having an outlet opening and a door pivoted
at its upper edge to the structurs and positioned to close
the opening; the combination therewith of a door lock-
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ing mechanism comprising, a pair of axially spaced and
axially aligned bearing brackets secured to the hopper
structure, one of said brackets being formed with an
opening therein having a generally cylindrical portion
and an elongated slot portion tangential thereto, an
operator having a bearing portion journalled in said
cylindrical portion of said one bracket and having a lock-
ing surface adjacent said bearing portion, a locking lever
having a stud rotatable and slidable in said elongated
bearing slot portion and having a camming surface en-
gageable with said locking surface, means for manually
rotating said locking lever so that its camming surface
is disengaged from said locking surface to permit manual
manipulation of said operator, said operator having a bar
socket formed adjacent said locking surface for recep-
tion of an operating bar, said operator having a second
and noncircular socket formed within said bearing por-
tion and opening away from said bar socket, an eccentric
having a projecting portion shaped complementally to
said second socket fitted thereinto for rotation of said ec-
centric with said operator, said eccentric having a bear-
ing surface radially offset from its axis of rotation, a
second eccentric journaled in the other of said brackets
and having a bearing surface offset from its axis of rota-
tion, a bar interconnecting said eccentrics so that they
rotate in unison, a latch journaled on each of said offset
bearing surfaces, said latches having first and second
arms extending away from said bearing surfaces, said
first latch arms being shaped to engage the distal edge
of the door to hold it in partly and fully closed positions
and to release it to fully open position, a second bar
interconnecting said second latch arms, and said eccen-
trics each having a lever arm rotatable therewith, spaced
laterally of the adjacent latch and projecting over the
adjacent latch and engageable with the surfaces of said
first and second arms upon rotfation of said eccentrics
so as to rotate said latches about said offset bearing sur-
faces, whereby manipulation of said operator in unlocked
condition will effect actuation of said latches.
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