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To all whom it oz U CONCErI.:
Be it known that I, Sincratr J. J OHNSON,

a citizen of the Umted States, residing in
Monteclair, in the county of Essex and State

of New Jersey, have invented certain new and
useful Improvements in Operating Mechan-

1sm for Dumpan—Q&rS, of which the following

1s a specification.

The presentinventionisdesigned, primarily,
to provide such an operating mechanism for
opening and closing the doors of dumpmcr-

“cars as will lessen the cargo-space by a mirfi-

mum amount-and interfere to little or no ex-
tent with the loading or unloading of the car.
Such result T accomphsh by a system or or-
ganization of operating links and levers con-

" nected to the swinging edges of the door or
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doors of the car and capable of forcibly swing-
ing the latter from their closed to their open
position, and vice versa, without assuming a
position at any time whlch shall occupy a

space unduly extendmg upward into the cargo-
space of the car. |

A further feature of the present improve-
ments relates to means for actuating said links

and levers from a position without the car,
such that the actuating mechanism for tmns— |

mitting motion shall not interfere with the
descent of the load. In the particular illus-
trated application of the present invention,

moreover, I utilize a rod asdistinguished from-

one or more chains for tra,nsmntmo’ motion
from the operating-crank to the links and le-

vers whose movements control the swmgmg_

of the doors.

A mechanism for operating the doors (one
or more) of a dumping-car and which is con-
structed in accordance with my present im-
provement is characterized by the fact that a
comparatively small movement or travel of
the aforesaid: operatmﬂ‘—rod suffices to swing
the doors from their closed to their open po-
sition, and vice versa, while the relative po-
smons assumed by the parts sufiices for lock-
1ng the doors both iIn their open and in their
closed positions, the mechanism being so de-
signed as to afford ample leverage for not
only effecting the movement of the doors
when the latter are in actual movement but

also for initiating their movement in either zo

direction.

~ In the drawings accompanying the present
speci
car, portlons bemﬁ' broken away the better to

Acation, qure 1 is a side elevation of a

show parts beyond the doors bemﬂ' indicated
in their closed position and the operating

partsin their correSponde' relative position.

Kig. 2 is a plan view of the parts as indicated
in FIU' 1, portions being broken away. Fig.

3 1s a view similar to Fm 1, but illustrates
the doors as open, with the Operatmﬁ' mechan-
ism 1n the position assumed when the doors are
fully open. Fig. 4 isa cross-sectional view of
a car representmg an elevation of the operat-
Ing mechanism. FKig.Hisaview upon a some-
what smaller scale than the other figures, illus-
trating the application of the present invention

to a car having aplurality of setsof dumping-

doors and mdlca,tmcr means embodying the
present 1nvent10n for operating all of the doors
In unison.

Similar characters of reference deswnate
corresponding parts in all figures. -

The particular type of dumpm o-car to Wthh
the present improvements are applied is one
having a hopper-bottom closed by a pair of
doors consisting of two opposmely-swmcrmg

leaves, to each of which is pivoted an operat-

Ing-link connected at their adjacent ends by a
suspension - link, this latter connecting with

the operating mechamsm In & manner that will

presently bedescribed.  Suchbeing the means
used in the present instance for swinging the
doors and a central location of the suspension-
rod being adopted the mechanism for actuat-
ing the latter is likewise preferably located
centrally—that is, substantially midway be-
tween the 0pp031te sides of the car, and here
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shown as being between the lonmtudmal cen-

ter sills of the latter. These sills constitutea
shield for protecting the mechanism and pre-
venting the load from interfering therewith,
1t bemg here remarked that the operating o-rod

for actuating the links and levers comprised

in such mechanism is extended longitudinally
of the car and between said longitudinal sills
thereof to a point adjacent to one end or the
other of the car, where it may be operated
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from the exterior of the car without interfer-
ing in any manner whatsoever with the load-
In order,moreover,thatthe height
of such longitudinal siils—thatis, the portion
of the loading-space occupied thereby—may
be reduced to a minimum, the levers and links
comprised in the operating mechanism are of
such relation and organization as to require a
minimum vertical height for their play, as will
be evident from the description hereinafter

given.

Referring in detail to the drawings, the car-
body is designated 1n FKigs. 1, 2, 3, and 4 by
92, the same having a hopper-shaped bottom
formed by slanting ends 3 3, at the lower end
of each of which is hinged by a pivot 4 the
half-leaf 5 of the door. The center longitu-
dinal sills aforesaid of the car are designated
by 6. Mounted toturn on an axis, preferably
between the longitudinal sills and above the
meeting-line of the closed doors, i1s an angle-
lever 7, to which are pivoted the links 8 and
24. The suspension-link 8 1s jointed at 1ts
free end to the contiguous ends of a pair of
links 9 9, each of which atits lower end is piv-
otally jointed to the corresponding leaf 5 of the
doors by lugs 33 at a point substantially mid-
way thereacross. The mounting of this lever
between the sills may comprise a hub10on the
side of the lever, through the bore of which
hub a pin extends. This pin islong enough to
reach across from sill to sill and through open-
ings cuttherein, it being fastened,as by a cross-
pin 12, to the hub of the lever.. The hub, in
conjunction with the head 13 of the pin, pre-
vents the lateral displacement of the lever dur-
ing the turning thereof. A considerable ver-
tical movement of the joint between the links
9 9 and the suspension-link 8 is necessary to
shift the two parts of the door from their posi-
tion asindicated in Fig. 3 to their position asin-
dicated 1n Fig. 1—that 1s, from a substantially

vertical position of the door parts to a substan-

tially horizontal position thereof. In order to
effect a total amount.of such movement with
an angle-lever of comparatively small maxi-
mum radial dimension, I so organize the links
9 9, the suspension-link 8, and the lever 7 that
during the latter portion of the upward move-
ment of the doors from the position in Fig. 3
to the position 1n Fig. 1 the suspension-link 8
will’ come to rest upon the angle-lever 7 some
time before the joint between such link and
the links 9 9 reaches the highest point of its
path of travel.
ment of the angle-lever thereafter and while
the closing movement of the doors is taking
place the continued turning of the angle-lever
will swing the suspension-link 8 bodily around
the center of the angle-lever 7 and the afore-
sald joint upward. - During the reverse turn-
ing of the angle-lever this motion is of course
reversed. The suspensionr-link-8 remains
folded in contact with the angle-lever as long

65 as the doors remain closed, and the lever may

During the angular move-

755,671

be provided with a concave or hollowed-out
portion 14 to receive and constitute a seat for
the joint between the links, while to minimize
the tendency of the weight of the doors and
the load thereupon to swing the doors down-
ward the center line of effort exerted by the

links 9 9 upon the angle-lever 7 when the doors.

are -closed preferably passes comparatively
close to the pivotal axis of the angle-lever.
When the doors are closed, a lug or projec-
tion 15 upon the angle-lever 1s adapted to co-

70' f.

75

operate with lugs or projections 16 16 upon

the links 9 9.
are so related to each other that when the
doors are substantially closed the lugs 16 16
will lie contiguous to, if not quite in contact
with, thelug 15 upon theangle-lever. The co-
operating lugs thus constitute a lock for lock-

ing the doors against any further upward

movement when closed, and when the angle-

lever is turned an initiating movement of the

links 9 9 results.
" It has already been stated that the means
for actuating the operating mechanism com-

prises a longitudinal bar, this bar serving in
this instance to turn the gn_glg-lever 1n both a
forward and backward direction, correspond-

ing to the closing and opening, respectively,
of the doors. Thisoperating-bar isindicated
by 17, and it extends longitudinally of the car
in the instance shown through the space be-
tween the aforesaid longitudinal center sills 6
to a point such that it may be connected to a
rock-arm 18, affixed to a rock-shatt 19, here
shown extending transversely to and through
the sill. This rock-shaft may be, as shown,
located without the cargo-space of the car and
for its convenient manipulation projects to a
point somewhat beyond the side of the car.
It is in this instance adapted to have applied
to it a suitable operating-crank for turning it
and swinging the rock-arm 18. In order to
lock the doors in their closed position, the or-
oanization is preferably such as that indicated
in Fig. 1, in which it will be seen that when
the rock-arm or an appurtenance thereof is
arrested by a stop 20 the center line of effort
exerted by the operating-rod passes somewhat
to one side of the pivotal axis of the rock-
shaft 19. When the rock-shaft is turned and
the rock-arms swung to the position in which
its said center line is substantially a prolonga-
tion of its center line in the positionin Fig. 1,
(see Fig. 2,) its movement is arrested by a
suitable stop 21.

In order that the movement of the rock-arm
18 through substantially one hundred and
eighty degrees shall effect the movement of
the angle-lever 7 through the extended arc
necessary for the full opening and closing of
the doors, (which in this instance is an arc
of considerably greater angular medasure than
that through which the rock-arm 15 swings,)
I employ in this instance as a transmitting

means a jointed frame or lever, to which the

The active faces of these lugs
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operating-arm is connected, this frame hav-
ing two axes of oscillation, one upon the an-
gle-lever and one fixed relatively to the car.
The proportions, positions of the pivotal axes,
and organization is such that this jointed
frame will effect the movement of the angle-
lever through the arc necessary to position the

doors as atoresaid. In the specific construc-

tion of such frame illustrated the same com-
prises a radius-bar 22, pivotally mounted upon

a pin 23, extending from one of the longitu-
dinal sills, and to the outer or swinging end

of which radius-bar the operating-rod 17 is
pivoted. Between such joint and a proper
point on the angle-lever 7 (to which latter it
1s pivotally connected) is a link 24, which un-
der the control of the radius-bar 22 serves to

transmit the push and pull of the operating-bar

totheangle-lever. The position on the radius-

bar at the opposite extremes of its move-

ment 1s indicated in the two views Figs. 1 and
2, respectively, while the path traveled by the
transmitting-link 24 during the movement of
the radius-bar from one extreme position to
the other 1s apparent by comparing the rela-
tive positions of such transmitting - link in
Iigs. 1 and 3. The joint between the oper-
ating-rod, transmitting-link, and radius-bar is
thus compelled to travel in a circular arc

which 1s eccentric to the axis about which the

angle-lever turns, and this eccentricity, in con-
nection with the other construction described.

effects the necessary and proper movement.

It will be observed that the ‘radius-bar in
neither of its extreme positions prevents the
movement of the operating-bar, but that when
1t 1s 1n either such position the operating-bar

can operate at an advantageous leverage to |

turn the radius-bar. It will be further ap-
parent that as the operating-bar is drawn
backward to shift the doors from the position
indicated in Fig. 8 to that indicated in Fig. 1

- the transmitting-link approaches more nearly
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avertical position and more nearly tangential

to the arc described by the point of its con-
nection with the angle-lever. In other words,

asthe doorsapproach their closed position the

transmitting-link operates with increased ad-
vantage or leverage to turn the angle-lever.
Obviously the same system of operation
may be applied to the opening and closing of
any number ot doors controlling, for instance,
the discharge from a number of hoppers at the
bottom of the car, since all that is necessary

1s the connection of the joint between the ra- |

dius-bar and transmitting-link of one mechan-
1sm with the corresponding joint of another

- operating mechanism. Such an application is

60

1ndicated in Fig..5, in which parts correspond-

1ng to those already described with reference
to the preceding figures are given like char-
acters of reference. Suffice it here to say with
reference to Fig. 5 that between the aforesaid

- Joints of adjacent pairs of operating mechan-

65 isms there extends a transmitting - bar 27 ,

3

(which may have a turn’bﬁckle 28 for pu]f'pbses |

of adjustment,) pivoted at opposite ends to
the aforesaid joints. A pawl 34 and aratchet
39 may be used as
instance, Fig. 5.)
I do not conf

although, if desired, the edge of each door
may be strengthened by an angle-bar 29 and a
Z-bar 30, while the joints at the ends of the
operating-bar may be embraced by straps 81
32, Integral with one of the connected parts.

- Having described my invention, I claim—

1. In a hopper-door-operating mechanism, .

the combination with a fulerumed angle-lever
and a door having a linked connection with

a safety-lock. (See, for

ne myself to any pa,rticular_
details of construction of the various parts,
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said lever, of a lever fulcrumed eccentrically

of the fulerum-axis of the angle-lever and

means for operating said eccentrically-ful-

crumed lever and for transmitting motion to

said angle-lever. |

2. In a hopper-door-operating mechanism,
the combination with a fulcrumed angle-lever
and a door having a linked connection with
sald lever, of a transmitting-link pivoted- to
sald angle-lever, means pivoted eccentrically

to the angle-lever, for causing the outer end

of said transmitting-link to travel in a pre-
seribed path and an operating-bar for the link.

3. In a hopper-door-operating mechanism,
the combination with a fulcrumed angle-lever

and -a door having a linked connection with

95

said lever, of a transmitting-link pivoted to
sald angle-lever, means for causing the outer -

end of said transmitting-link to travel in a

prescribed curved path, and an operating-bar
for the link.

4. In a hopper-door-operating mechanism, -

the combination with a fulerumed angle-lever
and a door, of a pair of jointed links connect-
ing sald angle-lever with the swinging edge
of the door, a transmitting-link pivoted to

said angle-lever, means for causing the outer
| end of said transmitting-link to travelin a pre-
scribed path, and an operating-bar for the link.
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5. In a hopper-door-operating mechanism,

thé combination with a fulerumed angle-lever

and a door, of a pair of jointed links connect-

ing sald angle-lever with the swinging edge of
the door, the link pivoted to the angle-lever

11§

being adapted to come into contact with the

lever and be bodily swung thereby, a trans-

mitting-link pivoted to said angle-lever, means

for causing the outer end of said transmitting-
link to travel in a prescribed path, and an op-

erating-bar for the link.

~ 6. In a hopper-door-operating mechanism,
the combination with a fulcrumed angle-lever
and a door, of a pair of jointed links connect-

ing sald angle-lever with the swinging edge of

the door, the link pivoted to the angle-lever

being adapted to come into contact with the

lever and be bodily swung thereby, a trans-

‘mitting-link pivoted to said angle-lever, a ra-

dius-bar for causing the outer end of said trans-
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mitting-link to travel in a prescribed path, and
an operating-bar for the link. ,
7. In a hopper-door-operating mechanism,
the combination with a fulerumed angle-lever
and a door, of a pair of jointed links connect-
ing said angle-lever with the swinging edge of

“the door, the link pivoted to the angle-lever
being adapted to come into contact with the

lever and be bodily swung thereby, a trans-
mitting-link pivoted to said angle-lever, and
means for causing the outer end of said trans-
mitting-link to travel in a prescribed path,
and cooperating projections onthe angle-lever
and the links pivoted thereto.

8. In a hopper-door-operating mechanism,
the combination with a fulcrumed angle-lever
and a door, of a pair of jointed links connect-

" ing said angle-lever with the swinging edge
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of the door, the link pivoted tothe angle-lever
being adapted to come into contact with the
lever and be bodily swung thereby, a trans-
mitting-link pivoted to said angle-lever, and
means for causing the outer end of said trans-
mitting-link to travel in a prescribed path,
and an operating-bar extending longitudinally
of the car and crank-connected atits end to a
rock-shaft.

9. In a hopper-door-operating mechanism,
the combination with a fulecrumed angle-lever
and a door, of a pair of jointed links connect-
ing said angle-lever with the swinging edge of
the door, the link pivoted to the angle-lever
being adapted to fold onto and come into con-
tact with thelever and be bodily swung there-
by. a transmitting-link pivoted to said angle-
lever, and a radius-bar for causing the outer
end of said transmitting-link to travel in a
prescribed path, and an operating-bar ex-
tending longitudinally of the car and crank-
connected at its end to a rock-shatt.

10. In ahopper-door-operating mechanism,
the combination with a fulerumed angle-lever
and a door, of a pair of jointed links connect-
ing said angle-lever with the swinging edge
of the door, the link pivoted to the angle-le-
ver being adapted to come into contact with
the lever and be bodily swung thereby, a
transmitting-link pivoted to said angle-lever,
and means for causing the outer end of said
transmitting - link to travel in a prescribed

path, and codperating projectionsonthe angle-

lever and the lever pivoted thereto, and an
operating-bar extending longitudinally of the
car and crank-connected at its end to a rock-
shaft.

11. In a mechanism of the class described,
the combination of a pair of hinged doors,

links pivoted to the swinging edges of each,

a suspension-link to whose end said first-men-
tioned links are pivoted, an angle-lever to

which said suspension - link is pivoted and

which is adapted to contact and by which it
may be bodily swung, a-jointed frame com-
prising a transmitting-link pivoted to said
angle-lever and a radius-bar pivoted to a fixed

755,671
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point and an operating-bar extending between
sills of the car.

12. In a mechanism of the class described,
the combination of a pair of hinged doors,
links pivoted to the swinging edges of each,
a suspension-link to whose end said first-men-
tioned links are pivoted, an angle-lever to
which said suspension-link is pivoted and upon
which the suspension-link is adapted to be
folded and contact, and by whichi it may then
be bodily swung, a jointed frame comprising
a transmitting-link pivoted to said angle-lever
and a radius-bar pivoted to a fixed point and
an operating-bar extending between the cen-
ter sills of the car, and coOperating projec-
};ions on said angle-lever and said suspension-

ink.

13. In a mechanism of the character de-
scribed, the combination with a fulerumed
angle-lever and a door having a linked con-
nection with said lever, of a transmitting-link
pivoted to said angle-lever, means for causing
the outer end of said transmitting - link to
travel in a prescribed path approaching and
receding from the axis of said fulerum-lever,
an operating-rod for actuating said transmit-
ting-link, a rock-shaft, a rock-arm extending
therefrom and to which said operating-rod is
secured, and astop for limiting the movement
of said rock-shaft, said *operating-rod, rock-
shaft, rock-arm and stop constituting means
for locking the door closed.

14. In a mechanism of the character de-
scribed, the combination with a fulcrumed
lever and a pair of doors, of links connected
to said doors, a suspension-link to which the
first-mentioned links are jointed and which is
pivotally connected to said lever and adapted
to be bodily swung by said lever as the doors
approach their closed position, a radius-arm
mounted on said car, a transmitting-link con-
necting the outer end of said radius-arm with
said fulerumed lever, a longitudinally-extend-
ing operating-bar for swinging said transmit-
ting-link, a rock-shaft, a rock-arm and stop
constituting means for locking the door closed.

15. In a mechanism of the character de-
seribed, the combination with a fulerumed an-
ole-lever and a door, of a pair of jointed links
connecting said angle-lever with the swinging
edge of the door, the link pivoted to the angle-
lever being adapted to come into contact with
the lever and be bodily swung thereby, a trans-
mitting-link pivoted to said angle-lever, a ra-
dius-bar to which the outer end of said trans-
mitting-link is pivoted, and an operating-bar
for actuating the transmitting-link and which
operating-bar is longitudinally movable in the

plane of movement of the radius-bar and the

transmitting-link.
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16. In a mechanism of the character de-
seribed, the combination with a fulerumed an-
gle-lever and a door, of a pair of jointed links
connecting said angle-lever with the swinging
edge of the door, the end of the link pivoted
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to the angle-lever béing adapted to come into
contact with and rest upon a seat on the lever

and be bodily swung thereby, a transmitting-
link pivoted to said angle-lever, a radius-bar
to which the outer end of said transmitting-
link 1s pivoted, and an operating-bar for actu-
ating the transmitting-link and which operat-
Ing-bar is longitudinally movable in the plane
of movement of the radius-bar and the trans-
mitting-link. -

- 17. In a mechanism of the character de-

scribed, the combination with a door, a rota-
tably-mounted member connected therewith,
a transmitting-link pivoted to said member, a
radius-bar for causing the outer end of said

transmitting-link to travel in a prescribed
- path, and an operating-bar for the link.

18. In a mechanism of the character de-
scribed, the combination of a door, a ful-
crumed angle-lever connected therewith, a
transmitting-link pivoted to said lever, a ra-

dius-bar for causing the outer end of said trans-

mitting-link to travel in a prescribed path,
and an operating-bhar for the link.

19. In a mechanism of the character de-
scribed, the combination with arotatable mem-
ber and a door connected therewith, of a link
one of whose ends is pivoted to said member.,
pivoted means for compelling the outer end

O

of said link to travel in a prescribed path, the
ax18 of said pivoted means being eccentric to

the axis of said rotatable member, and an op-

erating-bar for the link.

20. In a mechanism of the character de-
scribed, the combination with an angle-lever,
and a door connected therewith, of a link one
of whose ends is pivoted to said member, piv-
oted means for compelling the outer end of
sald link to travel in a prescribed path, the
ax1s of said pivoted means being eccentric to
the axis of the angle-lever, and an operating-
bar for the link. |
. 21. In a mechanism of the character de-
scribed, the combination with a rotatable mem-
ber and a door connected therewith, of a link,
one of whose ends is pivoted to said member,
pivoted instrumentalities for compelling the

outer end of said link to travel in a prescribed

path, the axis of said movable members be-
ing eccentrically located, and an operating-
bar for the link. |

Signed at Nos. 9 to 15 Murray street, New
York, N. Y., this 28th day of January, 1904.

SINCLAIR J. JOHNSON.

~ Witnesses:
FrED. J. DoLg, |
Prerson L. WELLS.
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