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UNITED STATES PATENT OFFICE. 
ARGYLE CAMPBELL, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE ENTER 

PRISE RAILWAY EQUIPMENT COMPANY, OF CHICAGO, ILLINOIS, A 
CORPORATION OF LILENOS. 

CAR-Door-OPERATING MECHANISM. 
No. 812,788. 

Specification of Letters Patent. 
... Application filed December 2, 1905, Serial No. 290,006, 

Patented Feb. 18, 1906. 

To a? Tihoin, it may concern: 
Beit known that I, ARGYLE CAMPBELL, a 

citizen of the United States, residing at Chi 
cago, in the county of Cook and State of Illi 
nois, have invented a certain new and useful Improvement in CarDoor-Operating Mech 
anism, of which the following is a specifica 
tion. My invention relates to car-door-operating 
mechanism, and particularly to such doors 
when placed in the floor or other lower por 
tion of the car, so that they may be opened 
to dump load from the car. The object of my invention is to provide 
such a mechanism which can be very easily 
and cheaply made and installed, which is ef 
ficient in operation, and not readily liable to 
get out of order. 

2 ? 

Myinvention broadly consists in the use of 
a shaft or equivalent mechanism carrying. a 
Crank-arm connected to the door to be oper ated by a connecting-rod, there being a flexi 

35 
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ble connection somewhere in the mechanism, 
so that byrotating the shaft between two dif 
ferent positions the door may be opened and 
closed and when in the latter position held in 
that position without any very great, if any, 
strain upon special locking mechanism pro 
vided to hold the device in such a position. 
The invention further consists in more spe: 

cific details, which will be hereinafter more 
fully described and claimed as the specifica 
tion proceeds. . . . Figure 1 is a partial side view, partly in 
section of acar having the specific embodi 
ment of my invention applied thereto. Fig. 
2 is a sectional end view on line 2 of Fig. 1, 
showing the parts illustrated in Fig. 1 when 
the floor-door is closed. Figs. 3, 4, and 5 are 
detail views of the operating mechanism, 
showing, respectively, the parts in the posi 
tions which they assume when the door is 
closed, partly open, and fully open. Fig. 6 
is a corresponding detail end view of Fig. 1. . 

... I have illustrated the device of my inven 
tiom as applied to -a,, car in which the floor 
doors are ??????????????? crosswise of the car and 
swung downward, so that the load is dumped 
at or near the transverse center of the car; 
hut my invention is just as applicable to a 
car in which the floor door or doors are piv 

f ' ... , oted on or parailiei iii) the origitudinak center . 
line of the car and a door or doors swung 

down to dump the load either at the side of 
the car or near the longitudinal center line of 55 
the car without departure from the principles 
of my invention. ' In Fig. 1 the numeral 11 indicates plates, 
channel-irons, I-beams, or built-up sec 

???? 

tions, forming the central girder of a car, and 6o 
the numeral 12 indicates suitable correspond 
ing side sills of a car, the same being inter 
sected at suitable intervals by cross-bearers 
or bolsters (not shown) to form the ordinary 
underframe of a car. 
is placed a floor 14, having in it at suitable 
spaces registering with the spaces in the un 
derframe floor -dbors 15. In the particular 
instance here shown these doors 15 are hinged 

Over this underframe 65 

at 16 to the floor of the car and are adapted 7o 
to swing from the full-line position of Fig. 1 
to the dotted-line position of that figure, so 
that when in the latter position they discharge 
the load upon them toward the transverse 
center line of the car. . . 
able bearings in the underframe, with its axis. 
parallel to the axis of the hinge 16 of the door 
or doors, is a shaft 20. This shaft is, as shown, 

- y * 75 

Journaled stransversely of the car in suit 

mounted in such a. position that it is below 8o 
the plane of the floor of the car and the floor 
doors when they are in normal or full-line po 
isition of Fig. 1. It is also mounted to one sile of the front edge 21 of the door proper 
and the front edge 22 of the casting 23, se-85 
cured to the front edge of the door, as herein 
after described, so that the door 15, with the 
casting 23 upon it, can swing backward and 
for yard between the full-line and dotted-line 
This shaft should, however, be mounted as 
positions of Fig. 1 without striking the shaft. 99. 
near as it conveniently can to the arc of travel, 
of the edge 22 of the casting 23. ? ." Rigidly mounted upon the shaft 20 is 'a 

w 

crank-arm 25 for each door to be operated by 95 
the device. In the particular instance shown in the drawings where two doors are operated 
there are two such cranks, and if more doors, 
were operated by the shaft a correspondingly 
increased number of crank-arms would be 
used. Pivotally connected to the outer end 
of each crank-arm on a pin or pivot 27 is a 
connecting-rod 28, somewhat longer and 
preferably about twice as long as the crank 

. ? ? 

arm25. This connecting-rod 28 is preferably Ios 
made in angular form, as shown, so that when 
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in the normal positions of Figs. 1, 3, and 6 
the pivot 27, heretofore described, will lie in approximately the same vertical line as a pin 
or pivot 30 at the opposite end of the connect 

5 ing-rod 27, so that the weight upon this 
crank-pin 30 causes very little leverage about 
the center of the shaft 20, tending to rotate 
the crank-arm 25 about the center of the shaft. . 

Io The crank-pin 30, heretofore described, en 
ters and is adapted to travel in an elongated 
slot 31 in the casting 23, heretofore described, 
secured to the under side of the floor-door. This crank-pin 30 may be simply a journaled 

15 roller adapted to travel backward and for 
ward in the slot 31, the roller bearing on the 
normally horizontal sides of the slot 31, as is 
apparently the casein Fig. 1, or it may carry 
an independent antifriction-roller 33, adapted 

2o to travel backward and forward along the base 
35 of the casting 23 or other suitable track, as shown in Fig. 2. 
On the end of the shaft 20 

able hand-lever 38, a ratchet-wheel 39, and 25 Sawl or pawls 40, of any of the ordinary types 
of construction, so that the shaft 20 may be 
moved by the handle between its different 
positions, as will be hereinafter described, and locked in any desired position by means 

3o, of the pawl mechanism. . . 
In the operation of the device the parts are 

normally in the full-line position of Fig. 1 and 
the positions of Figs. 2, 3, and 6, with the 
floor-door in closed position. The operator, 

35 desiring to, dump the load upon a particular 
floor-door or floor-doors controlled by one 
shaft 20, takeshold of the handle 38, and after releasing the pawl or 

4o tached parts in a clockwise direction when 
30 is moved to the right in that figure toward 
the position of Fig. 4. As this takes plge 
this pin 30 moves along the slot 31 to the 
right and the load upon the floor-door or the weight of the door itself greatly assists the 
operator in moving the parts to the position 
of Fig. 4. If this much of an opening is suf 
ficient for the desired discharge of load, the 

45 

50 
further opening is desired the rotation of the 
shaft 20 is continued until the parts assume 
the position of Fig. 5, with the result that the 
door is given a wide opening because the 55 crank-arm and the connecting-rod are in sub stantially a straight line, as shown, thereby insuring automatic dumping of even a very. 
sticky load. When the dumping has been completed, the operator takes hold of the 

6o handle and rotates the shaft in the opposite 
direction, first, to the position of Fig. 4, and 
finally to the position of Fig. 3, in which posi 
tion the door or doors are closed, and ther re 
inserts the pawl or pawls 40, thereby locking 65 the device in normal position. 

I provide a suit 

pawls 40 from the ratchet-wheel 39 rotates the shaft and at 

seen as in Fig. 3, with the result that the pin 

motion may be stopped at this point; but if a. 

2,783 

fulcrum for the connecting-rod to bear against 
while moving from the position of Fig. 3 to 
per endo: the connecting-rod carrying the 
pin 30 acts as a lever to positively move the 
door. This feature is assisted by the fact 
that a notch 35 is cit in the connecting-rod 
and there it engages the shaft when the parts are in normal position. 

: Having thus described my invention, what 
I claim as new, and desire to secure by Let ters Patent, is 

1. In mechanism of the class described, in 
combination with a suitable supporting 
frame; a hinged car-door to be moved be 
tween closed and open positions; a shaft piv 
otally mounted adjacent to, but clear of, the 
crank-arm on said shaft and a connecting 
rod of- greater length than the crank-arm 
cors, cted at one end to the crank-arm and at 
carried by one of the members of the mech 
anism sliding in a slot in an adjacent member 
of the mechanism, whereby the shaft may be 
rotated between two different positions to 
open and close the door, as described. 

2. In mechanism of the class described, in combination with a suitable supporting 
tween closed and open positions; a shaft piv 
otally mounted adjacent to, but clear of, the 
line of travel of the front edge of the door; a 
rod of greater length th?n the crank-arm con 
nected at one end to the crank-arm and at 
the otheriend to the door; a pin or roller car 
ried by one of the members of the mechan ism sliding in a slot in an adjacent member of 
the mechanism, whereby the shaft may be 
open and close the door; means for rotating 
said shaft; and means for locking the same in closed position. 

3. În mechanism of the class described, in combination with suitable supporting mech 
and closed; a shaft mounted, approximately 
adjacent to, and clear of, the swinging front 
edge of the door; a crank-arm upon saidshaft; 
a connecting-rod pivotally connected at one 
end to said crank-arm, and a pin-and-slot 
connection between the opposite end of the 
crank-arm and the dqor, whereby the shaft 
may be rotated between two different posi tions to open and close the door. 

4. In mechanism of the class. 
combination with suitable supporting mech 
anism, and a hinged car-door to be opened 
and closed; a shaft mounted approximately 

, 

line of travel of the front edge of the door; a 

the other end to the door; and a pin or roller 

frame; a hinged car-door to be moved be 

rotated between two different positions to 

It sould be noted that the connecting-rod 
28 passes around the shaft 20 on the side away 
from the hinge of the door when the door is 
closed, with the result that the shaft forms a 

7 ? 

that of Fig. 4 and back again, so that the up 
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Ico 

crank-arm on said shaft and a connecting 
, ??5 

Id 

I 15 anism, and a hinged car-door to be opened 
pagallel to the axis of the hinge of the door 

125 
described, in 
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parallel to the axis of the hinge of the door, shaft; means for locking, said shaft in a de 
adjacent to, and clear of the swinging front 
edge of the door; a erafik-arm upon saidshaft; 

sired position; a normally downwardly-ex 
tending crank-arm on said shaft; and a con 

a connecting-rod pivotally connected at one necting-rod of greater length than said crank 
end to said crank-arm; a pin-and-slot connec 
tion between the opposite end of the crank 
arm and the door, whereby the shaft maybe 
rotated between two different positions to 

? ? 

2 ? 

25 

open and close the door; and mechanism for 
operating the shaft and for locking the shaft 
with the door in closed position. , , 

5. In mechanism of the class described, in 
combination with a suitable supporting-frame 
and a hinged door to be opened and closed; a 
???? parallel to the axis of the hinge of the 
oor mounted clear of but adjacent to the 

path of travel of the front edge of the door 
and in a line approximately perpendicular to 
the plane of the door when the door is closed; 
a crank-arm on said shaft normally extend 
ing away from the door, a connecting-rod 
having one end pivotally mounted on said 
crank-arm, extending toward the door past 
the shaft on its side away from the hinge of 
the door, and a pin-and-slot connection be 
tween the second end of the connecting-rod 

35 

40 

in approximately the same 

45 

and the door. , 
6. In mechanism of the class described, in 

combination with a suitable supporting-frame 
and a hinged door to be opened and closed; a 
shaft parallel to the axis of the hinge of the 
door, mounted clear of but adjacent to the 
path of travel of the front edge of the door; 
mechanism for rotating the shaft and for lock 
ing it in desired position; a crank-arm on said 
shaft normally extending away from the 
door; a connecting-rodhaving one end pivot 
ally mounted on said crank-arm, extending 
toward the door past the shaft on its side 
away from the hinge of the door to a point in 
which its second end of the connecting-rod is 

lane perpendicu 
lar to the door as the on its lower 
end, and a pin-and-slot connection between 
the second end of the connecting rod and the 
door, whereby as said shaft is fotated said 
door is opened and closed, as described. 

7. In a car, in combination with the under 
frame and a normally level pivoted floor 
door, adapted to be opened and closed to dis 
charge the load, a shaft mounted below the 
floor of the car adjacent to the path of travel 
of the edge of the floor-door for rotating said 

arm pivotally mounted at one end upon said 
:: extending toward the door on the 
side of the shaft away from the hinge of the 
door, and having its opposite end pivotally 
connected to the door, there being a slidable 
connection between two adjacent members 
of the mechanism whereby rotating the shaft 
between two different positions opens and 
closes the door, ????? 

8. In a car, in combination with a suitable 
underframe, and a car-floor having doors 

s 

55 

?? 

therein adapted to swing down to discharge 
load; a shaft journaled below the floor of the 
car adjacent to the swinging edge of the door; 
a crank-arm normally ????????? shaft; a connecting-rod of greater length than 
the crank-arm pivotally connected to the 
crank-arm extending past the shaft on the 
side away from the hinge of the door towar 
the door to a positionin which the upper end 
of the crank-arm and the pivot on its lower 
end are normally in approximately a vertical 
line; a pin upon the upper end of said crank 
¥?????????? to travel in slot upon the floor 
door; and mechanism for rotating said shaft 
and for locking it in the desired position. 

9. In mechanism of the class described, in 
combination with a suitable supporting-frame 
and a door to be opened and closed; a crank 
arm pivoted adjacent to the path of travel 
of the edge of the door; means for rotat 
ing said crank-arm and for securing it in de 
sired position; a connecting-rod pivotally 
connected to the crank-arm and connected 

7 ? 

from said . 

75 

by pin-and-slot connection to the door, the - 
whole being so arranged that by rotating the 
shaft to one position the door may be closed, 
and that by rotating the shaft to another po 
sition the door swings past the pivot of the 
crank-arm and is given a wide opening due to 

95 

the connecting-rod and crank-arm being in 
approximately a straight line, as described. 

In witness whereof. I have hereunto sub 
Scribed my name in the présence of two wit 
nesses. 

ARGYLE CAMPBELL. 
Witnesses: 

CAROLYN RAFTEY, 
DwIGHT B. CHEEvER. 
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