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RAILWAY APPLIANCE COMPANY, OF TOLEDO, oHIO, A CORPORATION OF OHIO 
CAR. Door MECHANISM 

Application filed July 20, 1926, serial No. 123,654. Renewed November 16, 1929. 
Our invention relates to car door mecha 

nism for controlling the lading discharge 
doors of freight cars of the dump type. The 
primary object of the invention is to provide 
simple and efficient means for causing the 
door to assume fully closed position and for 
maintaining it securely locked. . . . 
The principal feature of the invention con 

sists in providing toggle means mounted on 
O 

15 

g 5 

latter from the door arm when the lever moved to door releasing position. 

the car body for cooperating with a hinged 
door guarding the lading discharge opening 
of the car, the door being equipped with a 
laterally projecting arm, and the toggle 
means including a lever to which a hook is 

cooperating with the hook to disengage the 
S. 

A further important feature of the inven 

ing with a door supporting hook which is 
adapted to be actuated by a lever pivotally 
mounted on the car body, and in associating 
therewith means for causing the hook to as 
sume door releasing position when the lever 
is retated, together with means for prevent 

3. 

Other features of the invention pertaining 
to relations of parts and advantageous forms, 
of construction will hereinafter appear and 
le articularly pointed out in the claims... 

: In the drawings illustrating a preferred 

30 ing the lever from accidentally returning to 
door releasing position after it has been 
brought to an intermediate position follow 
ing the disengagement of the hook from the 

- door arm. . . . 

enabodiment of the invention " . 
Figure 1 is an end elevational view of 

portion of a hopper car having a door mech 
anism involvin 
to... . . . . . ; 

the invention applied there 
Figure 2 is a view on the line 2-2. Figure 

1. illustrating in full lines the relation of 
arts, when the door is locked in closed posi 

tion and showing in dotted lines the position 
assained by the parts when the door is released 

, i. so as to permit it to open. 

pivotally connected for cooperation with the 
door arm, the lever being pivotally mounted 
on the car body and means being provided for 

is especially well suited for application to hop 
tion consists in providing the hinged door of 
the discharge opening with an arm cooperat 

lures 1 and 3. 

Figure 3 is a view on the line 3-3 of Fig 
ure 1. . . . . . 

Figure 4 is a view corresponding to Figure 
2 but illustrating the position of the parts 
when the door is supported in partly closed 
position. . . . . . . . . 
Figure 5 is a detail sectional view on the 

line 5-5, Figure 4. . . 
Figure 6 is a detail sectional view on the 

line 6-6. Figure 2. - . . . . 60 
Figure 7 is a fragmentary side elevational 

view illustrating the manner of rotating the 
pawl to cause it to assume an operative posi 
tion. . 
The door mechanism embodying the in- 65. 

vention is shown as applied to a railway car 
of a well known type and therefore only. 
a portion of one of the hoppers of said car 
has been illustrated. While the mechanism 

per cars it will be appreciated that it may be 
applied to the doors of cars of other forms. 

In the drawings 1 indicates the inclined 
side wall or side sheet of the hopper portion of 
the car and 2 is the swinging door for closing 
the lading discharge opening of the hopper. 
The door, which is of the familiar pressed 
metal type having outwardly extending mar 
ginal flanges, is hinged to the car body in the 
usual or any convenient manner. Secured to 
the outer face of the door and extending 
transversely of the car is a door spreader or 
door stiffener 3 which may advantageously 

80. 

be in the general form of an angle iron offset 
at its outer end around the outer marginal 85 
flange of the door so as to provide an out 
wardly projecting locking arm 4 whose up 
standing flange 5 forms a seat or ledge for co 
operating with the door supporting hook 6. 
If desired the flanges of the door arm may be 90 
tied together at their outer ends by a trans 
verse connecting web 7 as illustrated in Fig 
The mechanism for applying power to the 

door to force it shut after it has been sup-95. 
ported in partially closed position and for 
locking it in fully closed position is formed 
as a toggle mechanism including the hook 
6 and the manually operated lever 8 for actu 
ating the latter. The lever is pivotally 100 
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mounted on the car body adjacent the lading. 
discharge opening of the hopper and the hook 
6 is pivotally attached to the lever, as by 
means of a rivet 9. The pivotal axis of the 
lever and that of the hook are spaced apart 
so as to cause the outer end of the hook to 
move toward the discharge opening of the 
hopper when the lever performs a door closing: 
operation and to move outwardly therefore 
when the lever is rotated to unlock the door. 
The means for pivotally mounting the lever. 

upon the car body preferably is formed as a 
bracket 10 rigidly riveted to the side sheet, 1 of the hopper, the lever 8 being pivoted 

S 

20 

25 

thereto by means of a rivet. 11. Formed in 
tegral with the bracket are outwardly pro-. - - . . . . . . . . a rivet 22 and adapted to cooperate with a 

portion of the bracket 10 upon which the jecting lugs or studs 12 and 13 respectively 
which are spaced to receive the shank of the 
hook 6 between them. The portion of the 
hook which operates between lugs 12 and 13 is 
formed on its underside with a curved cam 
surface 14 and on its upper side with a cam 
surface 15, the former being designed to co 
operate with the lug 12 to effect an unlock 
ing rotation of the hook when the lever is 
swung to door releasing position, as indicated 
in dotted lines in Figure 2, and the latter co 
operating with the lug 13 to insure movement. 

30 

85 operating lever 8. 

of the hook to locked position when the lev 
er is operated to force the door shut. It 
will also be perceived that the lug 13 consti 
tutes means for preventing the hook 6 from moving to door releasing position independ 
ently of the appropriate movement of the 
While the relation of the pivotal point 9. 

of the hook and the pivotal point 11 of the 
operating lever are such that the load upon 

40 
the door tends to maintain the parts in locked 
relation when the door is shut, other means are preferably provided for preventing acci 
dental rotation of the leyer when the door is in closed position. For this purpose a 

45 

50 

gravity actuated latch 16 may advantageous 
ly be employed, the latch being pivotally 
mounted, by means of a rivet 17, at the upper 
end of an arm. 18 forming a part of a bracket 
19 secured to the side sheet of the hopper. The latch 16 is weighted on one side so that 
it automatically swings to a position above 
the offset handle portion 20 of the lever as 
the latter has been fully operated to close 
the door. When the handle of the levers 

55 
lever, the said latch is automatically rotated 
So as to permit the lever to pass beneath it as 

60 

65 

comes into contact with the latch 16 toward 
the end of the door closing movement of the 

will be readily understood. . . . - - - - 
Because of the fact that the swinging doors 

for closing the lading discharge opening be 
come warped or distorted in service it is amat 
ter of considerable difficulty to fully close 
them. It is however a comparatively easy 
matter to swing such a door to partially closed 
position and accordingly the mechanism is 

1,830,889 

closure as illustrated in Vantageous means for this purpose is a pawl 

constructed so as to facilitate its employment 
as a means for sustaining the door in par 
tially closed position as well as for forcing. 
it shut and securely retaining it in the latter 
condition. To this end means are provided 
for preventing the lever 8 from accidentally 
returning to door releasing position after hav 
ing been brought to an intermediate position 
following the disengagement of the hook 6 
and door arm 4, thereby permitting the lever 
to resist the door releasing rotation which is 

latter is supported in a Sign of partial igure. 4. An ad 
21 pivotally secured to the lever by means of 

lever is rotatably mounted. This pawl is 
weighted upon one side so as to assume by 
gravity the position shown in Figure 2 when 
the lever is in a position corresponding to the 
fully closed position of the door. Alug 23 
with which the pawl is provided overlaps the 
adjacent face of the lever so as to limit the 
extent of rotation of the pawl upon its pivot. 
During the door releasing operation of the 
mechanism, when the projection 24 of the 
pawl comes into contact with the bracket 10 
the continued movement of the lever in the 
Same direction results in effecting a rotation of the pawlso as to shift its weighted portion. 
toward the free end of the hook 6 as indi 
cated in dotted lines in Figure 2. When 
thereafter the lever 8 is moved to an inter 
mediate position, as illustrated in Figure 4, 

75 

induced by the weight of the door when the 

80 

90 

the pawl 21 automatically gravitates so as : 
to interpose itself between the lever and the 
bracket 10, thereby enabling the lever to 
withstand the pull of the hook 6 while yet 
permitting the latter to cooperate with the 
door arm so as to hold the door in partially 
closed position. When the lever 8 is operated 
to move the door from partially closed to 
fully closed position, the pawl 2i under the 
influence of gravity automatically reassumes 
the position shown in Figure 2. Of course 
the lever 8 may be manually retained in an 
intermediate position permitting the hook 6 
to have the required freedom of swinging 22. 
movement necessary to enable it to drop be 
hind the door arm and support the door in 
partially closed position as the latter is swung 
toward the discharge end of the hopper, but 
it is more advantageous to employ the pawl 
21 for that purpose. 
When the dooris in closed position the rela 

tions of the parts are shown in full lines in 
Figure 2. Upon rotating the lever 8 to per 
mit the door to open the outer end of the hook 22. 
6 moves in a direction away from the dis 
charge opening of the hopper and the portion 
of the hook which engages the door arm is 
simultaneously elevated through the coopera 
tion of the cam surface 14 of the hook with 
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the lug 12 of the bracket. By this means, as 
indicated in dotted lines in Figure 2, the hook 
4, thereby permitting the door to swing Open. 

- After the door has been brought to the par 
tially closed position so as to be supported 
by the hook 6, as shown in Figure 4, rota 
tion of the lever in a counter-clockwise di rection results in moving the outer end of the 

- hook toward the hopper discharge opening 
thereby forcing the door to closed position. 

. During this movement the lug 13 of the 
bracket cooperates with the cam surface 15 
on the shank of the hook to force said hook into full locking contact with the flange or 
seat 5 of the door arm. When the lever 8 
is in door locking position it is held against 
accidental release by the catch 16, as hereto 
fore described. . . . . . . . 
We claim:- ". . 20 

bination with a door hinged to the car body, 
said door being movable to open position un 
der the influence of gravity, a door arm car 
ried by the door and projecting beyond an 
edge thereof, and toggle means mounted on 
the car body for cooperating with said arm 
to close the door and retain it in closed posi 

hook for engaging the door arm to control 
opening movement of the door, the hook be: 
ing movable with respect to the lever and 
movable means mounted on the car body co 
operable with said hook for rotating the lat 
ter to disengage it from the door arm when 
the lever is moved to door releasing position 
and for forcing the hook into door retaining 
position with the arm when the lever is moved 
to door closing position. . . . 

2. Car door mechanism involving, in com 
bination with a door hinged to the car body, 
the door being movable to open position 
under the influence of gravity, a door arm car 

is ried by the door and projecting beyond an 
edge thereof, and toggle means mounted on 
the car body for cooperating with said arm 
to close the door and retain it in closed posi 

40 

styled lever, a hook pivotally connected to the 
lever and adapted to engage said arm to pre 
yent the door from Swinging to open posi 
tion, means for cooperating with the hook to 
disengage the latter from the door arm when 

55 the lever is moved to door releasing position, 
and means independent of said lever for co 
operating with the hook to prevent the latter 
the door is closed. . 

3. Car door mechanism involving, in com 
bination with a door hinged to the car body, 

from rotating with respect to the lever when 

a door arm carried by the door, toggle means 
mounted on the car body for cooperating with 
said arm to retain the door in closed position, 

65 said means involving a hook and a lever de 

is caused to be disengaged from the door arm. 

tion, said means including a lever, a pivoted 

being adapted to be actuated thereby, and im 

tion, said means including a pivotally mount 

3 
vice for actuating the hook, the latter being pivotally mounted to automatically engage 
the said, arms when the door is moved to 
wards closed position, means for causing the 
hook to be disengaged from the arm when 
the lever device is moved to door releasing 
position, and means mounted on the car body 
and engageable with the hook for preventing 

70 

the latter from moving to door releasing posi 
tion independently of movement of the lever 
device, said hook when in door supporting 
engagement with the door arm being slidable 
with respect to the car body to effect a clos 
ing movement of the door. : 

4. Car door mechanism involving; in com 
bination with a door hinged to the car body, 

so 

a door arm carried by the door, a lever piv 
otally mounted on the car body, a hook piv 
otally mounted on the lever and engageable . 

. . . . with the door arm, said hook and arm being 
1. Car door mechanism involving, in com adapted to cooperate to prevent the door from 

swinging to open position, means cooperable 

85 

with the hook for rotating the latter to dis 
engage it from the door arm and means for 
engaging the lever to prevent rotation of the 
latter when the door is closed. . 

5. Car door mechanism involving, in colm 
bination with a door hinged to the car body, 
a door arm carried by the door, a lever piv 
otally mounted on the car body, a hook adapt 
led to be actuated by the lever, the hook being 
pivotally mounted on the lever eccentric to the 
pivotal axis of the latter and being adapted 
to engage the door arm to prevent opening 
movement of the door, means for engaging 
the lever to prevent rotation thereof when the 
door is closed, and means independent of the 
lever for preventing an unlocking rotation 
of the hook with respect to the lever when the 
door is closed. . . . . . : , 

6. Car door mechanism involving, in com 
bination with a door hinged to the car body, 
a door arm carried by the door, a lever piv 
otally mounted on the car body, a hook piv 
otally mounted on the lever and adapted to 
be actuated thereby, the hook being cooper 

90 

5 

200 

0. 

able with the door arm to prevent opening 
movement of the door, the pivotal axis of the 
lever, and that of the hook being in spaced 
relation, and gravity actuated means mount 
ed on the car body engageable with the lever 
for preventing accidental rotation of the lat 
ter when the door is in closed position. 

T. Cal' door mechanism involving, incom 
bination with a door hinged to the car body, 
a door arm carried by the door, a lever piv 

20 

otally mounted on the car body, a hook piv 
otally mounted on the lever and adapted to be 
actuated thereby, the hook being adapted to 
engage the door arm to prevent opening 
movement of the door, means for causing the 

s 

hook to turn upon its pivot when the lever is 
rotated, and means for preventing the lever 
from accidentally returning to door releas 
ing position after having been brought to an 

  



4 
intermediate position following disengage 
ment of the arm from the hook. 
8. Car door, mechanism involving, in com 

bination with a dog rhinged to the car body, 
a door arm carried by the door, a lever piv 
otally mounted on the car body, a hook piv 
otally mounted on the lever and adapted to 
be actuated thereby, the hook being adaped 
to engage the door arm to prevent opening 

O movement of the door, and means for main 
taining the lever in a position permitting the 
hook to swing upon its pivot so. as to engage 
said, arm and support the door in partially 

5 
closed position. . . . . . . . 

9. A car door mechanism involving, in 
combination with a door hinged to the car 
body, a door arm carried by the door, means 
mounted on the car body for cooperating with 
said arm to close the door and retain it in 

20, closed position, said means including a piv 
otally mounted lever and a hook pivotally 
connected to said lever and adapted to engage 
said arm to prevent opening movement of the 

25 

30 

door, the hook being movable with respect to 
said lever and being adapted to be actuated 
thereby, and means on the car body cooper 
able. With the hook for causing the latter to 
turn upon its pivot, when the lever is ac 
tuated, said means comprising a plurality of 
spaced members respectively disposed on op 
posite sides of the hook, one of said members 
being cooperable with the hook to prevent the 

35 

latter from rotating with respect to the lever 
when the door is closed. . . . . . . . . 

10. A door mechanism involving, in com 
bination, with a door hinged to the car body, 
a door arm carried by the door, a lever piv otally mounted on the car body, a hook piv 

totally mounted on the lever and adapted to 
AO 

45 

be actuated thereby, the hook being adapted 
to engage the door arm to prevent opening 
movement of the door, and means mounted 
on the car body cooperable with the hook for 
causing the latter to turn upon its pivot when 
the lever is actuated, said means comprising 
a plurality of spaced members, respectively 
disposed on opposite sides of the hook, the 
members and hook, being formed and ar 
ranged so as to permit the latter to freely 

50 

support the door in a partially closed posi 
11. A car door mechanism involving, in 

55 

Swing upon its pivot to engage said arm and 

combination with a door hinged to the car 
body, a door arm carried by the door, a lever 
pivotally mounted on the car body, a hook 
pivotally connected to said lever and adapt 
ed to be actuated thereby, the hook being 
adapted to engage the door arm to prevent 
opening movement of the door, and a brack 
et secured to the car body having spaced por 
tions to receive a portion of the hook there 

65 

between, one of said spaced portions being 
engageable with the hook for forcing the 
latter from engagement with the arm when 

1,880,889 

the lever is actuated in one direction and the 
other of said portions being engageable with 
the hook for forcing the latter into and main 
taining it in engagement with the arm when 
the lever is actuated in another direction. 
: 12. A car door mechanism, involving, in 
combination with a door hinged to the car 
body, an arm carried by the door, a lever piv 
otally mounted on the car body, a hook piv 
otally connected to said lever and adapted 
to be actuated thereby, said hook being en 

70 

75 

gageable with the door arm to support and 
retain the door in closed position, and a 
bracket mounted on the car body forming a 
pivotal support for said lever, said bracket 
having means cooperable with said hook for 
causing the latter to turn upon its pivot when 
the lever is actuated and to maintain the hook 

80 

in engagement with the arm when the door is 
closed. . . . 

13. A car door mechanism for the hopper 
of a railway car involving, in combination 

85 

with a door hingedly associated with the 
hopper, an arm carried by the door, a locking 
member movably mounted on the side of the 
hopper for cooperating with the arm to Sup 
port the door in partially closed and in fully 
closed position, means rigidly secured to the 
hopper for guiding the locking member from 
one position of closure to the other; and mov 
able means for maintaining the locking mem 
ber in partially unlocked position whereby 
the latter projects into the path of movement 
of the door arm when the door is swung 
toward closed position, said door arm being 
adapted to actuate said, locking member to 
cause an unlocking movement of the latter and 
said movable means being adapted to permit 
the locking member to move toward unlock 
ing position when the latter is engaged and 
actuated by the arm. - 

14. A car door mechanism for the hopper 
of a railway car involving, in combination 
with a door hingedly associated with the 
hopper, an arm carried by the door, means 
movably mounted on the side of the hopper 
involving a locking member and a pawl, said 
locking member being engageable with the 
arm to support the door in partially closed 
and in fully closed position, and a bracket 
rigidly secured to the side of the hopper 

90 

95 

OO 

105 

O 

5 

cooperable with said member for guiding the 
latter from one door-supporting position to 
the other, said pawl being adapted to coop 
erate with the bracket for maintaining the 
locking member in position to automatically 
engage the door arm when the door is swung 
to said partially closed position. . 

15. A car door mechanism for the hopper 
of a railway car involving, in combination 
with a door hingedly associated with the 
hopper, an arm carried by the door, a locking 
member movably mounted on the side of the 
hopper adapted to cooperate with the arm to 
Support the door in partially closed and in 

120 

25 

30 
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fully closed position, means for moving said 
member to force the door from partially. 
closed to fully closed position, a bracket car 
ried by the side of the hopper for guiding the 

5. 
... the other, and means operatively associated 
member from one door-supporting position to 
with said member and engageable with the 

10 

15 

25 

bracket for maintaining the member in an 
elevated position to automatically engage the 
door arm when the door is swung to said par tially closed position. 

In testimony whereof we affix our signa 
- tures. - ELMER. C. ELLIS, 

PAUL MADDOX. 
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