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ABSTRACT OF THE DISCLOSURE 

This disclosure relates to door actuating and locking 
mechanism for a railroad car wherein at least two pivot 
ally mounted bottom doors are provided and ‘will be 
moved to their closed positions by movement of a locking 
member therefor, the doors having free ends that inter 
lock together in their closed positions with one of the 
doors having a locking pin that is engaged ‘by the locking 
member to lock the doors in their closed positions. 

W 

This invention relates to improved door actuating 
structure .for railroad cars and the like, such as gondola 
type railroad coal cars. 

It is well knonw that railroad coal cars and the like are 
divided into a plurality of separate coal-receiving com 
partments, such as four compartments or any desired 
number. The bottom wall means of each compartment 
includes one or more openings for dispensing the coal in 
that particular compartment, each opening being closed 
and opened by one or more pivotally mounted doors or 
the like. 

For example, each compartment of the railroad coal 
car or the like may be provided with six openings re 
spectively opened and closed by six pairs of pivotally 
mounted doors or the like. 

Therefore, in a railroad coal car ‘having four compart 
ments or bays, twenty-four doors are provided. 

‘Since it is desired to operate all of the doors of each 
compartment simultaneously and separately from the 
doors of the other compartments, suitable actuating 
means must be provided for opening and closing the 
doors of each compartment. 

However, it has been found that such prior known _ 
actuating means is not adapted to hold the doors in the 
closed position thereof when the compartments are ?lled 
with coal or the like because of the tremendous weight 
of the coal being imposed on the doors in a direction to 
open the same. 

Therefore, in the past, additional actuating means, 
separate from the door actuating means, was provided 
to provide locking mechanism for locking the doors in 
the closed position before the coal or the like was placed 
in the particular compartment. ‘ 

Because of the great number of doors and the number 
of separate compartments, such actuating means for the 
doors and the actuating means ,for locking means of the 
doors are rather complicated and expensive. 
However, according to the teachings of this invention, 

the same mechanism utilized for opening and closing the 
doors of a railroad car or the like can also be utilized to 
positively and automatically lock the doors in the closed 
position whereby a great number of expensive parts of 
the prior known actuating means can be eliminated so 
that the overall door actuating and locking mechanism 
of this invention is relatively inexpensive when compared 
with prior known actuating mechanism. 

‘Further, this invention provides improved ?uid operated 
means 'for operating such door actuating means. 

Accordingly, it is an object of this invention to provide 
improved door actuating mechanism for rail-road cars or 
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2 
the like, such mechanism having one or more of the novel 
‘features of this invention set forth above or hereinafter 
shown or described. 
Another object of this invention is to provide improved 

?uid operated means for actuating such mechanism or the 
like. 

Other objects, uses and advantages of this invention 
are apparent from a reading of this description which pro 
ceeds with reference to the accompanying drawings form 
ing a part thereof and wherein: 
‘FIGURE 1 is a partially broken away side view of a 

typical railroad coal car employing certain features of 
this invention. 
FIGURE 2 is a fragmentary enlarged side view of the 

railroad carillustrated in FIGURE 1 and illustrates cer 
tain details of the actuating mechanism of this invention 
for one of the coal compartments thereof. 
FIGURE 3 is a cross-sectional view taken on lines 

3—-3 of FIGURE 2. 
FIGURE 4 is a fragmentary, cross-sectional view 

taken on line 4—4 of FIGURE 1. 
FIGURE 5 is a schematic view illustrating part of the 

actuating mechanism of this invention as well as the im 
proved ?uid operated means of this invention. 
FIGURE 6 is a schematic view illustrating one of the 

valve means of the ?uid operated means of this invention. 
FIGURE 7 is a schematic side view illustrating the 

operating mechanism for one of the pairs of doors of the 
railroad car of FIGURE 1. ‘ 
FIGURE 8 is a view similar to FIGURE 7 and illus 

trates the ‘unlocking feature of this invention. 
FIGURE 9 is a view similar to FIGURE 7 and illus 

trates the doors in their fully opened positions. 
FIGURE 10 is a view similar to FIGURE 7 and illus 

trates the doors being moved to their closed and locked 
positions. 
FIGURE 11 is a view similar to FIGURE 7 and illus 

trates another embodiment of this invention. 
FIGURE 12 is a view similar to FIGURE 11 and illus~ 

trates the doors in their fully opened positions. 
‘FIGURE 13 is a view similar to FIGURE 7 and illus 

trates still another embodiment of this invention. 
‘FIGURE 14 is a view similar to FIGURE 13 and illus 

trates the doors in their fully opened positions. 
While the various features of this invention are here 

inafter described and illustrated as being particularly 
adaptable for providing door actuating mechanism for 
railroad cars and the like, it is to be understood that the 
various features of this invention can be utilized singly or 
in any combination thereof to provide: door actuating 
mechanism for other structures as desired. 

Therefore, this invention is not to be limited to only 
the embodiments illustrated in the drawings, because the 
drawings are merely utilized to illustrate one of the wide 
variety of uses of this invention. 

Referring now to FIGURE 1, a typical gondola-type 
railroad coal car is generally indicated by the reference 
numeral 20 and comprises an open ended car body 21 
supported on wheels 22 in a conventional manner and di 
vided into four coal-receiving compartments 23, 24, 25 
and 26 by suitable dividers 27. 
The car body 21 has a bottom wall means 28 for the 

compartments 2346, the‘ bottom wall means 28 being 
provided with a plurality of openings 29 for dispensing 
the coal or the like disposed therein. 
For example, six such openings 29 can be provided for 

each compartment 23-26. However, this invention is not 
limited to any particular number of openings 29 for each 
compartment as the number of openings 29 illustrated is 
merely for the purpose of providing one example. 
Each opening 29 in the bottom wall means 28 of the 



3,391,653 
3 

car body 21 is adapted to be opened and closed by a pair 
of doors 30 and 31 in a manner hereinafter described 
whereby each compartment 23-26 is provided with six 
pairs of pivotally mounted and cooperating doors 30 
and 31. 
As previously stated, it is preferred that all of the pairs 

of doors 30 and 31 for each compartment 23-26 be simul 
taneously moved to their open or closed position by suit 
able mechanism independently of the operation of the 
pairs of doors 30 and 31 of the‘other compartments. 

Further, when each pair of doors 30 and 31 is disposed 
in its closed position, suitable locking mechanism must 
be utilized to positively lock the doors 30 and 31 in their 
closed position to prevent the weight of the product dis 
posed in the respective compartment from tending to pivot 
open the doors 30 and 31 and apply excessive forces on 
the door opening and closing mechanism. 
As previously stated, prior known railroad cars, simi 

lar to the car 20 illustrated in FIGURE 1, provided sepa 
rate door opening and closing mechanism for each com 
partment 23-26 as well as separate mechanism for locking 
the doors in the closed positions thereof for each com 
partment 23-26. 

However, according to the teachings of this invention, 
the same door opening and closing mechanism for each 
compartment 23-26 is utilized to positively and auto 
matically lock the pairs of doors 30 and 31 in their closed 
positions whereby a great number of expensive and com 
plicated parts have been eliminated by this invention. 

In particular, reference is now made to FIGURE 7 
wherein the door opening, closing and locking mecha 
nism for each pair of doors 30 and 31 at each opening 29 
of the railroad car 20 is generally indicated by the refer 
ence numeral 32, two such mechanisms 32 being disposed 
at opposite ends of each pair of doors 3t) and 31 as will 
be apparent hereinafter, 
The doors 30 and 31 are pivotally mounted between the 

opposed side walls 35 of the railroad car 20 by pivot shafts 
33 and 34 rigidly attached to the doors 36' and 31 and 
projecting through the side walls 35 of the railroad car 20 
in the manner illustrated in FIGURE 3. 
The mechanism 32 at each end of the pair of doors 30 

and 31 is carried by a plate 36 welded or otherwise se~ 
cured to the exterior surface of the respective side wall 
35 of the railroad car 20 adjacent the bottom thereof in 
the manner illustrated in FIGURES 3 and 7. 
The pivot shafts 33 and 34 of the doors 3t) and 31 pass 

through suitable apertures 37 formed in the plates 36 
whereby the shafts 33 and 34 are adapted to pivot relative 
to the plates 36. 

Since the mechanism 32 at opposite ends of each pair 
of doors 30 and 31 are identical, only one such mechanism 
will be hereinafter described and it is to be understood 
that such description also applied to the opposed mecha 
nism 32. 
A pair of links 38 and 39 are respectively secured at 

one of the ends thereof to the pivot shafts 33 and 34 of 
the doors 30 and 31 at a point outboard of the respective 
plate 36 and respectively carry pins 40 and 41 at the other 
ends thereof which are respectively received in an elon 
gated slot 42 and an aperture 41a formed respectively in 
the ends of an intermediate link 43 utilized to interconnect 
the doors 30 and 31 together for simultaneous movement 
thereof as will be apparent hereinafter. 
A lever 44 is pivotally mounted to the plate 36 by a 

pivot shaft 45 whereby the lever 44 is adapted to move 
about the shaft 45 in the manner illustrated in FIG 
URES 7-9. 
The lever 44 is operatively interconnected to the inter 

mediate link 43 by a link 46 pivotally secured to the lever 
44 by a pivot shaft 47 received in an elongated ‘slot 47a 
at one end of the link 46 and to the pivot shaft 40 at the 
other end of the link 46. 
The lever 44 has a hook-shaped locking end 48 adapted 

to cooperate with a horizontally disposed bushing or pin 
49 carried by the respective door 31 in a manner herein 
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4 
after described to positively lock the doors 3% and 31 in 
their closed position. 
Each lever 44 has an arm 50 adapted to be moved in 

an arcuate path in a manner hereinafter described to 
effect the operation of the mechanism 32. 
For example, the pair of doors 3G‘ and 31 illustrated 

in FIGURE 7 are disposed in their fully closed position 
and are locked in their closed position by the hook~ 
shaped end 48 of the lever 44 passing beneath the bush 
ing 49, the doors 30 and 31 being disposed in nesting re 
lation in the closed position thereof by a tongue member 
51 of the door 30 being received in a cooperating groove 
52 of the door 31. 

In this manner, the weight of the product pushing 
downwardly on the doors 30 and 31 tends to move the 
bushing 49 vertically downwardly. However, such down 
ward force is resisted by the hook-shaped end 48 of the 
lever 44. Since the bushing 49 is disposed vertically be 
neath the pivot point 45 of the lever 44, the weight of the 
product pushing downwardly on the doors 30 and 31 
does not tend to pivot the lever 44 whereby the weight 
of the product does not impose any forces which would 
tend to cause the mechanism 32 to open the doors 30 
and 31. 

Thus, the weight of the product in the car 20 does not 
impose any adverse forces on the means utilized to actu 
ate the mechanism 32. 
When it is desired to open the doors 3t} and 31, the 

levers 44 at each end of the respective pairs of doors 30 
and 31 are pivoted about the pivot points 45 in a clock 
wise direction as illustrated in FIGURES 7 and 8 where 
by the hook-shaped ends 48 of the levers 44 move from 
beneath the bushings 49 in the manner illustrated in FIG 
URE 8 to unlock the doors 30 and 31. 

Further movement of the levers 44 in a clockwise di 
rection causes the links 46 to be moved therewith to the 
right in the manner illustrated in FIGURE 9 to cause the 
intermediate links 43 to cause clockwise rotation of the 
links 38 and simultaneous counterclockwise rotation of 
the links 39 and, thus, clockwise rotation of the door 
30 and simultaneous counterclockwise rotation of the 
door 31 to their fully opened positions illustrated in FIG 
URE 9 so that the product in the car 20 can be dispensed 
through the now opened opening 29. 
When it is desired to close the doors 3t} and 31 from 

the position illustrated in FIGURE 9, the levers 44 at each 
end thereof are moved in a counterclockwise direction 
causing the doors 311 and 31 to move towards their closed 
position as illustrated in FIGURE 10. 
When the levers 44 reach the positions illustrated in 

FIGURE 10, further counterclockwise rotation of the 
levers 44 causes the hook-shaped ends 48 thereof to pass 
under the bushings 49 and slightly raise the doors 30 and 
31 from the position illustrated in FIGURE 10‘ whereby 
such upward movement of the doors 30 and 31 is com 
pensated for by the slots 42 and 47a formed in the inter 
mediate links 43 and the links 46. 

Therefore, it can be seen that as the doors 30‘ and 31 
are moved to their closed position by the closing mecha 
nisms 32, the closing mechanisms 32, through the levers 
44, positively and automatically lock the ‘doors 30‘ and 
31 in their closed position without having any of the 
weight of the product pushing downwardly on the doors 
3i} and 31 imposing adverse forces on the door operating 
mechanism. 

Since it is desired that all of the pairs of doors 30 and 
31 for each compartment 23-26 operate simultaneously 
and independently of the doors 3t} and 31 of the other 
compartments, the levers 44 for each compartment 23 
26 must be moved simultaneously. 
One means for simultaneously moving the levers 44 

for each compartment 23-26 is illustrated in FIGURE 2 
wherein all of the arms 5% of the levers 44 disposed on 
each side of the compartment 23 are interconnected to 
gether by a shaft means 53. For example, the shaft 
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means 53 can be‘ interconnected to the arms 50 of the 
levers 44 by suitable pivot pins 54. If desired, the shaft 
means 53 can be disposed between the side wall means 
35 and the arms 50 of the levers 44 in the manner illus 
trated in FIGURE 2 or disposed outboard thereof in the 
manner illustrated in FIGURE 3 as desired. 

In order to compensate for variations in the position 
ing of the plates 36 on the side walls 35 of the car 20, 
each shaft means 53 can comprise a plurality of indi 
vidual sections 55 interconnected together by turnbuckles 
56 or the like disposed respectively between adjacent 
levers 44 in the manner illustrated in FIGURE 2.. 

In order to operate the shaft means 53 disposed on 
opposite sides of the compartment 23 in unison, the shaft 
means 53 on the opposite sides of compartment 23 are 
respectively interconnected to a common axle 57 rotat 
ably carried at the right end of the car 20. For example, 
each shaft means 53 is pivotally interconnected to a link 
58 at a point 59, the other end of the link 58 being inter-~ 
connected to an arm 60 of an L-shaped lever 61 by a 
pivot pin 62. The lever 61 is pivotally mounted to the 
side 35 of the car 20 by a pivot pin 63 and has the other 
arm 64 thereof pivotally interconnected to one end of a 
link 65 by a pivot pin 66. The other end of the link 65 
is pivotally interconnected to the free end of a lever 67 
by a pivot pin 68, the lever 67 being ?xedly secured at the 
other end thereof to the axle 57. In this manner, rota 
tional movement of the axle 57 in a manner hereinafter 
described in a clockwise direction causes the shaft means 
53 on opposite .sides of the car 20 to simultaneously 
move to the right to cause opening in the pairs of doors 
30 and 31 of the compartment 23 thereof. Conversely, 
rotational movement of the axle 57 in a counterclockwise 
direction causes the opposed shaft means 53 to move to 
the left to close all of the pairs of doors 30 and 31 of the 
compartment 23 and lock the same in the closed position 
in the manner previously described. 

Another axle 69 is disposed at the right end of the car 
20 and is interconnected to a shaft means 53’ illustrated 
in FIGURE 2 to operate the pairs of doors 30 and 31 of 
the compartment 24 upon rotational movement of the 
axle 69 in substantially the same manner as rotational 
movement of the axle 57 previously described. 

Similarly, a pair of axles are disposed at the left end 
of the car 20 in the same manner as the axles 57 and 69 
and are respectively interconnected to shaft means that 
connect together the levers 44 of the doors 30 and 31 
of the compartments 26 and 25 in the manner previously 
described. 

Therefore, it can be seen that upon rotational move 
ment of the desired axles, all of the doors 30 and 31 
of any compartment 23-26 can be simultaneously opened 
or closed as desired. 
While any suitable mechanism can be utilized for operat 

ing the particular control axle, each control axle of this 
invention is operated by a ?uid operated means of this in 
vention in a manner now to be described. 

While the ?uid operated means hereinafter described 
is utilized in connection with the axle 57 of the compart 
ment 23, it is to be understood that like ?uid operate-d 
means are utilized respectively for each axle controlling 
the respective compartments 24-26. 

In particular, reference is made to FIGURE 5 wherein 
a ?uid operated mechanism of this invention is generally 
indicated by the reference numeral 70‘ and is utilized to 
selectively operate the axle 57 for the compartment 23 of 
the railroad car 20. 
As illustrated in FIGURE 5, the ?uid operated mech 

anism 70 includes a ?rst piston and cylinder arrangement 
71 comprising a closed cylinder 72 containing a piston 
73 interconnected to a piston rod 74 projecting outwardly 
from the cylinder 72. 
The ?uid operated mechanism 70 also includes a second 

piston and cylinder arrangement 75 comprising a closed 
cylinder 76 containing a piston 77 interconnected to a 
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6 
piston rod 78 projecting outwardly from the cylinder 76. 
The piston rod 78 of the piston and cylinder arrange 

ment 75 is pivotally interconnected to the one end of a 
link 79 by a pivot pin 80, the other end of the link 79 being 
pivotally interconnected to the free end of :a lever 81 by a 
pivot pin 82. The lever 81 has the other end. thereof rigidly 
secured to the axle 57 intermediate the levers 67 thereof 
as illustrated in FIGURE 4. 

Therefore, it can be seen that movement of the piston 
77 of the piston and cylinder arrangement 75 from the 
position ‘illustrated in FIGURE 5 to the right causes the 
axle 57 to rotate in a clockwise direction to cause simulta 
neous opening of the pairs of doors 30 and 31 of the com 
partment 23 in the manner previously described. Con 
versely, movement of the piston 77 of the piston and cyl 
inder arrangement 75 from a right hand position thereof 
to the left hand position illustrated in FIGURE 5 causes 
simultaneous closing and locking of the pairs of doors 3t) 
and 31 of the compartment 23 in the manner previously 
described. 
However, it has been found that when the piston 77 is 

disposed in the position illustrated in FIGURE 5 to lock 
the .pairs of doors 30 and 31 of the compartment 23 in 
their closed positions, subsequent jar-ring or bumping of 
the railroad car 20 during switching and the like, causes 
the piston 77 to move independently of the ?uid force 
acting thereon whereby an accidental opening of the 
doors 30 and 31 ‘of the compartment 23 might be effected. 

Therefore, the piston and cylinder arrangement 71 is 
utilized to positively lock the piston 77 in its door closing 
and locking position. 

In particular, an L-shaped lever 83 has the elbow 
thereof pivotally secured to the cylinder 76 by a pivot 
pin 84, the lever 83 having one arm 85 thereof pivotally 
secured to the piston rod 74 of the piston ‘and cylinder 
arrangement 71 by a pivot pin 86. The other arm 87 of 
the lever 83 has a hook-shaped end 88'adapted to pass 
over the pivot pin 80 of the piston rod 78 to hold the 
piston rod 78 from movement from the position illus 
trated in FIGURE 5 until the lever 83 has been pivoted 
about the pivot 84 a sufficient distance to free the pivot 
pin 80 from the hook~shaped end 88 of the lever 83. Such 
movement of the lever 83 is effected by moving the piston 
73 of the piston and cylinder arrangement 71 from the 
position illustrated in full lines in FIGURE 5 to the 
right to the position illustrated in dotted lines. After the 
piston 73 has moved to the position illustrated in dotted 
lines in FIGURE 5, the piston 77 of the piston and cyl 
inder arrangement 75 is unlocked from the lever 83‘ and the 
piston 77 is adapted to be moved to its door opening posi 
tion as previously described. 

In order to insure that the lever 83 will be ?rst moved 
‘to an unlocked position before an attempt. has been made 
to move the piston 77 of the piston and cylinder arrange 
ment 75 to its door opening position, the piston and cyl 
inder arrangements 71 and 75 are interconnected together 
in a manner now to be described. 
A port 89 is formed ‘in the left hand end of the cylinder 

72 of the piston and cylinder arrangement 71 and is 
adapted to be selectively interconnected to‘ a ?uid pressure 
source or to a reservoir in a manner hereinafter described. 
The extreme right hand portion of the cylinder 72 of 

the piston and cylinder arrangement 71 has a port 90 
formed therein and adapted to be interconnected to an 
intermediate port 91 of the cylinder 76 of the piston and 
cylinder arrangement 75 by a conduit or passage means 92. 
An intermediate port 93 of the cylinder 72 of the piston 

and cylinder arrangement 71 is adapted to be intercon 
nected to an extreme left hand port 94 formed in the cyl 
inder 76 of the piston and cylinder arrangement 75 by a 
conduit or passage means 95. 
The extreme right hand portion of the cylinder 76 

of the piston and cylinder arrangement 75 has a port 96 
formed therein adapted to be selectively interconnected 
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to a ?uid pressure source and to a reservoir in a manner 
hereinafter described. 
The operation of the ?uid operated means 70 for open 

ing and closing the doors 30 and 31 of the compartment 
23 of the railroad car 20 will now be described. 
Assuming that the ?uid operated mechanism 70 is 

disposed in the position illustrated in FIGURE 5 wherein 
the doors 30 and 31 of the compartment 23 are disposed 
in their closed and locked positions and it is desired to 
move the doors 30 and 31 to their opened positions, ?uid 
pressure is directed to the port 89 of the piston and cyl 
inder arrangement 71 and the port 96 of the piston and 
cylinder arrangement 75 is connected to the reservoir 
whereby the piston 73 is continuously moved to the right 
to the position illustrated in dotted lines in FIGURE 5 
at which time the lever 83 is moved completely out of 
locking engagement with the pin 80 of the piston rod 78. 
While the piston 73 is moving to the right, the ?uid in the 
right hand end of the cylinder 72 is expelled to the res 
ervoir by means of port 90, passage means 92, port 91 
and port 96. With the piston 73 now disposed in the 
dotted position illustrated in FIGURE 5, the port 93 of 
the cylinder 72 is now adapted to be interconnected to 
the port 89 thereof whereby ?uid pressure is directed from 
the port 93 through the passage means 95 to the port 94 
of the cylinder 76 to cause the piston 77 thereof to move 
to the right and cause clockwise movement of the axle 
57 whereby the doors 30 and 31 of the compartment 23 
of the railroad car 20 are unlocked and moved to the 
opened positions thereof in the manner previously de 
scribed. 

With the ?uid operated mechanism 70‘ now disposed 
in its door opening position :and it is desired to close and 
lock the doors 30 and 31 of the compartment 23, the 
port 96 of the cylinder 76 of the piston and cylinder ar 
rangement 75 is now interconnected to the ?uid pressure 
source and the port 89 of the piston and cylinder arrange 
ment is connected to the reservoir whereby the piston 77 
is moved back from its right hand position to the position 
illustrated in full lines in FIGURE 5 to cause the doors 
30 and 31 of the compartment 23 to be moved to their 
closed positions and be locked in the closed positions 
thereof in the manner previously described. 
As the piston '77 moves 1back to the left, the ?uid in the 

left hand portion of the cylinder 76 is expelled to the 
reservoir by means of the port 94, passage means 95, port 
93 and port 89'. 
When the piston 77 of the piston and cylinder arrange 

ment 75 has been moved to the position illustrated in full 
lines in FIGURE 5, the port 91 of the cylinder ‘76 is now 
interconnected to the port 96 thereof whereby ?uid pres 
sure is now directed through the passage means 92 to the 
port 90 of the piston and cylinder arrangement 71 to 
cause the piston 73 thereof to move from the dotted posi 
tion illustrated in FIGURE 5 ‘back to the left hand posi 
tion illustrated in full lines in FIGURE 5 to cause the 
lever 83 to move into locking relation with the pin 80 
of the piston and cylinder arrangement 75 whereby the 
piston 77 is locked in its door closed position. 

Therefore, it can be seen that the ?uid operated mech 
anism 70 of this invention operates in such a manner 
that when the doors 30 and 31 of the compartment 23 
of the railroad car 20 are moved to their closed position, 
the axle 57 is automatically locked in its closed position 
by the lever 83 and, conversely, the lever 83 is moved 
from its locking position before an attempt is made to 
move the axle 57 to its door opening position. 

It has been found that should jarring of the railroad 
car take place to such an extent that the same would 
tend to move the locking lever 83 from its locking posi 
tion, a suitable counterweight 97 can be attached to the 
lever 83 to offset any unlocking forces imposed on the 
lever 83 from bumping or jarring of the railroad car 20. 

Should the ?uid operated mechanism 70 fail and it be 
desired to open the doors 30 and 31 of the compartment 
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23, the arm 85 of the lever 83 has an extension 98 to 
permit the lever 83 to be manually moved from its locked 
position to its unlocked position. 
The L-shaped lever 61, as illustrated in FIGURE 5, is 

provided with hook means 99 vat the end of the arm 60 
thereof to permit the chain of a chain hoist or the like 
to be attached thereto and looped around one of a pair 
of hooks 100, FIGURE 2, so that ‘the shaft means 53 of 
the compartment 23 can be moved in the desired direction 
by the hoist to either open the doors 30 and 31 or to 
close the same during a ?uid pressure failure or the like 
While any suitable valving mechanism can be utilized 

to interconnect a ?uid pressure source to the port 89 of 
the piston and cylinder arrangement 71 and simultaneous 
ly interconnect the reservoir to the port 96 of the piston 
and cylinder arrangement 75 to cause opening of the 
doors 30 and 31 of the compartment 23 of the railroad 
car 20 as well as to alternately interconnect the reservoir 
with the port 89 and the ?uid pressure source with the port 
96, one such means is illustrated in FIGURE 5. 

In particular, a control panel 101 is disposed at the left 
hand end of the railroad car 20 as illustrated in FIG 
URE 1 and a like control panel 102 is disposed at the 
right end of the railroad car 20 as illustrated in FIG 
URE 1. 
Each control panel 101 and 102 contains four valves 

103, 104, 105 and 106 respectively adapted to control 
the ?uid operated mechanisms 70 for the compartments 
23, 24, 25 and 26. 
Each valve 103-106 comprises a cylindrical housing 107 

interrupted by four ports 108, 109, 110 and 111 respec 
tively disposed at 90 degrees relative to each other and 
interconnecting the exterior of the housing 107 to a 
chamber 112 disposed therein. 

All of the ports 108 of the valves 103406 are inter 
connected to a ?uid pressure manifold 113 by branch 
conduits 114, the manifold 113 being interconnected to 
a ?uid pressure source such as the ?uid pressure brake 
system of the railroad car 20 or the like. 

All of the ports 110 of the valves 103-106 are respec 
tively interconnected to a reservoir for the ?uid pressure 
brake system by branch conduits 115. 
The valve 103 of the left hand control panel 101 has 

the port 111 thereof interconnected to the port 89 of 
the ?uid operated mechanism 70 for the chamber 23 by a 
conduit 116 and has the port 109 thereof interconnected 
to the port 96 of the same valving mechanism 70 by a 
conduit 117. 
The valve 103 of the right hand control panel 102 has 

the port 111 thereof interconnected to the conduit 116 
by a branch conduit 118 and vhas the ‘port 109 thereof 
interconnected to the conduit 117 ‘by a branch conduit 
119. 

Similarly, the ports 111 of the left hand and right hand 
valves 104 are interconnected to ports 89 of the ?uid 
operated mechanism 70‘ for the compartment 24 while the 
ports 109 thereof are interconnected to the ports 96 of 
such ?uid operated mechanism 70. 
The ports 111 of the left hand and right hand valves 

105 are connected to the ports 89 of the ?uid operated 
mechanism 70 for the compartment 25 while the ports 
109 thereof are interconnected to the port 96 of such ?uid 
operated mechanism 70. 

Similarly, the ports 111 of the left hand and right hand 
valves 106 are connected to the port 89 of the ?uid oper 
ated mechanism 70 for the compartment 26 while the 
ports 109 thereof are interconnected to the port 96 of such 
?uid operated mechanism 70. 

In this manner, the doors 30 and 31 of any of the com 
partments 23-26 can be selectively opened or closed by 
an operator standing at either the right hand or left hand 
end of the railroad car 20. 
For example, all of the valves 103-106 have a rotary 

valve member 120 disposed therein which automatically 
returns to a neutral position as illustrated in dotted lines 
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in FIGURE 6 to completely block the ports 108 and 110 
from the chamber 112 of the housing 107. 
When the valve member 120 of either the left hand 

valve 103 or the right hand valve 103 is moved to the 
position illustrated in full lines in FIGURE 5, the ?uid 
pressure manifold 113 is interconnected to the port 96 of 
the valving mechanism 70 and the reservoir is connected 
to port 89 to etfect closing of the doors 30 and 31 of the 
compartment 23 in the manner previously described. 

Conversely, when the valve member 120 of either the 
left hand valve 103 or the right hand valve 103 is moved 
to the full line position illustrated in FIGURE 6, the ?uid 
pressure manifold 113 is interconnected to the port 89 of 
the valving mechanism 70 and the port 96 is connected to 
the reservoir to cause opening .of the doors 30 and 31 of 
the compartment 23 in the manner previously described. 

Therefore, it can be seen that an improved ?uid oper 
ated system is provided for the railroad car 20 to selec 
tively open and close the doors 30 and 31 of the compart 
ments 23-26 thereof by an operator standing at either end 
of the railroad car 20. 

Further, an improved door actuating mechanism is pro 
vided which not only opens and closes the doors 30 and 31 
as desired but also positively locks the doors 30 and 31 in 
the closed position without requiring additional mecha 
nism and linkages as in the past. 

While one form of such actuating mechanism 32 for the 
doors 30 and 31 has been described and illustrated, it is to 
be understood that various modi?cations can be made in 
such mechanism 32 to still accomplish the novel func 
tions of this invention. 

In particular, reference is made to FIGURES 11 and 
12 which illustrate another mechanism of this invention 
for opening and closing a pair of doors for the railroad 
car 20 or the like, the mechanism being generally indi 
cated by the reference numeral 121 and being adapted to 
be actuated by the ?uid operated mechanism 70 and shaft 
means 53 of this invention, if desired. 
As illustrated in FIGURES 11 and 12, a pair of doors 

122 and 123 are respectively pivotally mounted between 
the opposed side walls of a railroad car or the like by pivot 
shafts 124 and 125 which respectively pass through such 
side wall means and through plates 126 secured to such 
side wall means. 
A first pair of links 127 and 128 respectively have one 

of the ends thereof ?xed to the pivot shafts 124 and 125 
of the doors 122 and 123, the other ends of the links 127 
and 128 being pivotally attached to an intermediate link 
129 by pivot pins 130 and 131. ~ 
A lever 132 is pivotally secured to the plate 126 by a 

pivot pin 133 and has a hook-shaped end 134 adapted to 
lock under a bushing or pin 135 carried by the door 123, 
the doors 122 and 123 nesting together when disposed in 
a closed position by having a tongue 136 of the door 122 
receivable in a cooperating groove 137 of the door 123 
in a manner similar to the doors 30 and 31 previously 
described. 
The lever 132 has an arm 138 operatively intercon 

nected to the intermediate link 129 by a bushing or pin 
139 carried by the arm 138 and passing through an elon 
gated slot 140 in the intermediate link 129. 
When the lever 132 is disposed in the position illus 

trated in FIGURE 11, the doors 122 and 123 have been 
moved to the closed position and are locked in the closed 
position by the hook-shaped end 134 of the lever 132 
passing beneath the bushing 135, the bushing 135 being 
disposed vertically beneath the pivot point 133 of the 
lever 132 so that the Weight of the product on the doors 
122 and 123 will not tend to pivot the lever 132 about 
the pivot point 133 and impose adverse forces on the 
mechanism 121. 
When it is desired to open the doors 122 and 123, an 

arm 141 of the lever 132 is moved in a clockwise direc 
tion by suitable mechanism, such as the shaft means 53 
previously described, to the position illustrated in FIG~ 
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10 
URE 12 whereby the hook-shaped end 134 of the lever 
132 is moved from beneath the bushing 135 to unlock the 
doors 122 and 123 and cause the doors 122 and 123 to 
move to the open position as illustrated in FIGURE 12 
through the action .of the bushing 139 of the lever 132 in 
the slot 140 of the intermediate link 129. 
The offset portion 142 of the slot 140 of the intermedi 

ate link 129 and the elongated slot 143 thereof permit the 
mechanism 121 to close the doors 122 and 123 in the man 
ner previously described for the doors 30 and 31 when the 
doors 122 and 123 are raised upwardly by the hook 
shaped end 134 of the lever 132 passing under the bushing 
135. 

Therefore, it can be seen that another mechanism 121 
is provided by this invention for simultaneously and auto 
matically opening and closing the doors 122 and 123 
while locking the same in the closed position without re 
quirin g additional linkages as in the past. 

Referring now to FIGURES 13 and 14, another such 
mechanism is generally indicated by the reference numeral 
144. 
The mechanism 144 is adapted to open and close a pair 

of doors 145 and 146 respectively pivotally secured be~ 
tween opposed side Walls of a railroad car or the like by 
pivot shafts 147 and 148 that respectively pass through 
such side walls and through plates 149 secured to such 
side walls. 
The shaft 147 of the door 145 is interconnected to a 

gear 150 disposed in meshing relation with another gear 
151 ?xedly mounted on a shaft 152 rotatably carried by 
the plate 149. 
A pair of links 153 and 154 respectively have one of 

the ends thereof ?xed to the pivot shafts 152 and 148 
and the other ends thereof pivotally secured to an inter 
mediate link 155 by pivot pins 156 and 157. 
A lever 158 is pivotally secured to the plate 149 by 

a pivot shaft 159 and has a hook-shaped end 160 adapted 
to lock under a bushing 161 carried by the door 146 
when the doors 145 and 146 are disposed in a nested 
closed position as illustrated in FIGURE 13, the bushing 
161 being disposed vertically beneath the pivot point 
159 of the lever 158 to prevent the weight of the product 
disposed on the doors 145 and 146 from tending to pivot 
the lever 158 and thereby impose adverse forces on the 
mechanism 144. 
The lever 158 is operatively interconnected to the in 

termediate link 155 by a bushing 162 carried on an arm 
163 of the lever 158 and passing through an arcuate 
slot 164 formed in the intermediate link 155. 
When it is desired to open the doors 145 and 146 

from the closed and locked position illustrated in FIG 
URE 13, an arm 165 of the lever 158 is moved in a 
clockwise direction from the position illustrated in FIG 
URE 13 to the position illustrated in FIGURE 14 by any 
suitable mechanism, such as the shaft means 53 previously 
described, whereby the hook-shaped end 160 of the lever 
158 is moved from beneath the bushing 161 of the door 
146 to unlock the doors 145 and 146. Further clockwise 
movement of the lever 165 about the pivot point 159 
causes the links 154 and 153 to move in a counterclock 
wise direction to open the doors 145 and 146 to the posi 
tion illustrated in FIGURE 14. 

Conversely, when it is desired to close the doors 145 
and 146 ‘from the position illustrated in FIGURE 14, 
the arm 165 of the lever 158 is moved in a counterclock 
wise direction to cause the links 153 and 154 to move 
in a clockwise direction and cause the doors 145 and 
146 to move to their closed positions. As the doors 145 
and 146 move toward their closed positions, the hook 
shaped end 160 of the lever 158 passes beneath the 
bushing 161 to positively lock the doors 145 and 146 in 
their nested closed positions. 

Therefore, it can be seen that various door actuating 
mechanisms are provided by this invention wherein the 
door actuating mechanisms not only open and close a 
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pair of doors or the like, but the same also positively 
lock the doors in the closed position without permitting 
the weight of the product disposed on the closed doors 
from imposing adverse forces on the mechanisms utilized 
to open and close the doors. 

Further, this invention provides improved ?uid oper 
ated means for operating such door actuating mechanism 
or the like. 

While the form of the invention now preferred has been 
disclosed as required by the statutes, other forms may 
be used, all coming within the scope of the claims which 
follow. 
What is claimed is: 
1. In a railroad car or the like having a bottom wall 

means, a pair of doors pivotally mounted to said car for 
opening and closing an opening in said bottom wall means, 
each door having a free end that interlocks with the free 
end of the other door When said doors are in their closed 
positions, locking means carried by one of said doors, a 
?rst pair of links respectively and operatively connected 
to said doors for moving said doors between opened and 
closed positions thereof upon movement of said links, 
an intermediate link pivotally connected to said pair of 
links to provide simultaneous movement thereof, and a 
lever pivotally mounted to said car and operatively con 
nected to said intermediate link to move said intermedi 
ate link upon movement of said lever, said lever when 
moving in one direction closing said doors and becoming 
operatively connected to said locking means to lock said 
doors in the closed position thereof, said lever when 
moved in another direction being disconnected from said 
locking means to unlock said doors and opening said 
doors, said lever being operatively interconnected to said 
intermediate link by a link pivotally mounted to said 
lever and to one of said ?rst-named pair of links. 

2. In a railroad car or the like having a bottom wall 
means, a pair of doors pivotally mounted to said car for 
opening and closing an opening in said bottom Wall means, 
each door having a free end that interlocks with the free 
end of the other door when said doors are in their closed 
positions, locking means carried by one of said doors, a 
?rst pair of links respectively and operatively connected 
to said doors for moving said doors between opened and 
closed positions thereof upon movement of said links, 
an intermediate link pivotally connected to said pair of 
links to provide simultaneous movement thereof, and a 
lever pivotally mounted to said car and operatively'con 
nected to said intermediate link to move said intermedi 
ate link upon movement of said lever, said lever when 
moved in one direction closing said doors and becoming 
operatively connected to said locking means to lock said 
doors in the closed positions thereof, said lever when 
moved in another direction being disconnected from said 
locking means to unlock said doors and opening said 
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doors, said lever being operatively interconnected to said 
intermediate link by a pin carried by said lever and pass 
ing through a slot in said intermediate link. ' 

3. In a railroad car or the like having a bottom wall 
means and a plurality of compartments, a plurality of 
pairs of doors pivotally mounted to said car for respec 
tively opening and closing openings in said bottom wall 
means at said compartments, each door having a free 
end that interlocks with the free end of the other door 
of the pair of doors thereof when said pair of doors is 
in its closed position, locking means respectively carried 
by one door of each pair of said pairs of doors, a plu 
rality of linkage means respectively connected to said 
pairs of doors, each linkage means moving its respective 
pair of doors between opened and closed positions thereof 
upon movement of said linkage means, and a plurality 
of levers movably mounted to said car and respectively 
connected to said linkage means to move said linkage 
means upon movement of said levers, each lever when 
moved in one direction closing its respective pair of doors 
and becoming operatively connected to said locking means 
thereof to lock said respective pair of doors in thelclosed 
positions thereof, each lever when moved in another di 
rection being disconnected from said locking means to 
unlock said respective pair of doors and opening said 
respective pair of doors. 

4. In a railroad car or the like as set forth in claim 
3, said ?rst~named locking means, linkage means and 
lever for each pair of doors are disposed at one end 
thereof and a like locking means, linkage means and lever 
are disposed at the other end thereof. 
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